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General Project Description/Stormwater Management 
 
GENERAL PROJECT DESCRIPTION 
 
Corson Street Acquisition Limited Partnership is proposing to develop a 10.440 acre tract, 8.556 acres is 
located in Conshohocken Borough and 1.884 acres is located in Plymouth Township. The area situated in 
Plymouth Township has no proposed improvements. 
 
The lot will consist of a proposed 13-story residential building (approximately 30,210 SF footprint) with a 
separate 2-story parking garage. The project will also include exterior parking, driveways, utilities, 
landscaping, stormwater management controls, and any necessary measures and amenities to support 
the development. Pertinent data characterizing the existing and future site conditions are shown on the 
accompanying Land Development Plans. 
 
The existing condition for the entire tract is mostly vacant lawn but also consists of a shed, wood deck, 
patio, wheel stops, and asphalt pavement. All structures mentioned will be demolished as a part of this 
construction. A floodway line from the Plymouth Creek runs along the eastern portion of the property, 
while the 100-year floodplain limits for both Plymouth Creek and the Schuylkill River exist for portions 
along the east and south boundary. The previously submitted Zoning Plan has addressed any variances 
required for the construction of this project. 
 
The PCSM Plan is separate from the E&S Plan and is labeled “Post Construction Stormwater 
Management Plan”.  
 
Documentation is provided that the PCSM Plan was prepared by a person trained and experienced in 
Post Construction Stormwater Management design methods and techniques applicable to the size and 
scope of the project. 
 
 
 
General PCSM Planning and Design 
§102.8(b)  
 
1. The following measures were taken to preserve the integrity of stream channels and to maintain and 
protect the physical, biological, and chemical qualities of the receiving stream: 
 Direct runoff from impervious surfaces to underground basins. 
 Maintain generally the same drainage patterns as in the existing conditions. 
 The installations of water quality filters in each structure. 

  
2. The following measures were taken to prevent an increase in the rate of storm water runoff: 
 Direct runoff to underground basins to control runoff rates. 
 Minimize impervious areas where practical. 
 Maintain generally the same drainage patterns as in the existing condition 

 
3. The following measures were taken to minimize any increase in storm water runoff volume:  
 Provide underground infiltration basins to help reduce runoff volume. 
 Minimize impervious areas where practical. 

 
4. The following measures were taken to minimize impervious areas: 
 Parking areas have been designed to the minimum dimensions per the borough ordinance. 

  
5. The following measures are taken to maximize protection of existing drainage features and vegetation: 
 Access the site thru designated construction entrance. 
 Maintain existing flow paths to the receiving waters. 

  
6. The following measures were taken to minimize land clearing and grading:
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 Grade site to minimize extent of cut/fills. 
  
7. The following measures are taken to minimize soil compaction: 
 Access the site thru designated construction entrance. 
 Use treaded machinery where practical during earthmoving operations. 
 Grade site to minimize extent of cuts/fills. 

  
8. the following measures were taken to utilize other structural or nonstructural BMPs that prevent or 
minimize changes in storm water runoff: 
 Direct runoff to underground infiltration basins to control runoff rates. 
 Minimize impervious areas where practical. 

 
 
Types, Depth, Slope, Locations, and Limitations of the Soils 
§102.8(f)(2) 
 
Soil Descriptions: 
Soil  Description                       Soil Group 
Gc Gibraltar silt loam, 0 to 2 percent slopes                                       B 
Ha Hatboro silt loam, 0 to 3 percent slopes                                       B/D 
UudB Urban land-Udorthents, limestone complex, 0 to 8 percent slopes                   C/D 
UugD Urban land-Udorthents, schist and gneiss complex, 8 to 25 percent slopes              C 
UgB Urban land, 0 to 8 percent slopes                                                                               - 
                     

 No geologic mapping features were identified. 
   
Infiltration Testing: 
Infiltration testing was conducted during the week of 3/22-3/26 by Geo-Technology Associates, Inc. 
 
Out of the five basin locations provided for preliminary testing, four basin layouts (8 testing locations) 
found elevations with positive infiltration.  Basin 4 was unable to location suitable infiltration conditions for 
the southeast corner of the site, and therefore will only function as a detention basin.  The remaining 
locations are conducive for infiltration and therefore underground infiltration basins have been provided at 
these locations.  The calculations below show the respective field results, along with the design rate used 
for each basin after a safety factor of 2 is applied. 
 
UG Basin 1  0.00, 0.25, 0.00, 0.00 
0.25 in/hr / 2 (factor of safety) = 0.13 in/hr 
 
UG Basin 2  0.25, 1.75, 2.25, 2.50 
[(0.25 in/hr x 1.75 in/hr x 2.25 in/hr x 2.50 in/hr)^(1/4)] = 1.25 in/hr x 2 (factor of safety) = 0.63 in/hr 
 
UG Basin 3  0.25, 0.75, 3.00, 11.25 
[(0.25 in/hr x 0.75 in/hr x 3.00 in/hr x 11.25 in/hr)^(1/4)] = 1.59 in/hr x 2 (factor of safety) = 0.80 in/hr 
 
UG Basin 5  6.00, 7.50 
[(6.00 in/hr x 7.50 in/hr)^(1/2)] = 6.71 in/hr x 2 (factor of safety) = 3.36 in/hr
 
 
Past, Present and Proposed Land Uses and Proposed Alteration to Project Site 
§102.8(f)(3) 
 
During the past 5 years, the site has consisted of primarily vacant land with a shed, wood deck, patio, 
wheel stops, and asphalt pavement. 
 
During the past 50 years, the site has consisted of primarily vacant land with a shed, wood deck, patio, 
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wheel stops, and asphalt pavement. 
 
 
Geologic Formations or Soil Conditions 
§102.8(f)(12) 
 
Refer to the environmental investigations summary, as prepared by Whitestone Associate, Inc., dated 
7/16/15. All contaminated soils will be removed as Phase 1 of construction. 
 
Potential Thermal Impacts 
§102.8(f)(13) 
 
A potential for thermal impacts exists in instances where surface runoff is directly conveyed to a receiving 
stream without adequate attenuation or cooling. To avoid thermal impacts, the following has been 
employed: underground infiltration basins, underground detention basin, and substantial amounts of 
vegetation around each of the BMPS. All of these measures will help to control runoff volume and rate 
and thereby provide additional cooling time, thereby minimizing thermal impacts to the receiving stream. 
 
Riparian Forest Buffer Management Plan 
§102.8(f)(14) 
 
 There are no existing/proposed riparian forest buffers located within or outside the limits of 

disturbance for this project. 
 
PA Integrated Water Quality Monitoring and Assessment Report Impairments (Cat. 4 & 5) 
 

Impairments Cause of Impairment
Urban Runoff/Storm Sewers Siltation, Water/Flow Variability 
Habit Modification Siltation, Water/Flow Variability 
Channelization Siltation 

 
 Established TMDL = PCB (Total Maximum Daily Loads Unknown) 

 
 
Stormwater Management  
 
Watershed 
 
The overall property flows to Plymouth Creek, which is located within the Lower Schuylkill River 
Watershed. The Lower Schuylkill River Watershed has a Chapter 93 Classification of WWF-MF (Warm 
Water Fishes – Migratory Fishes). 

 
 
Design Methodology 
 
The method utilized for calculating the peak flow rates and generating hydrographs for the pre- and post-
development was the SCS Method as defined in the computer watershed software HydroCAD 10.00-22. 
Drainage areas to the point of discharges were delineated and curve numbers were calculated based on 
the values for each type of land use listed in the Borough of Conshohocken Stormwater Management 
Ordinance. Time of concentration was calculated for the Pre-Development conditions, but a minimum of 6 
minutes was used for the Post-Development drainage areas for a conservative design. Hydrographs for 
the 1, 2, 10, 25, 50 and 100-yr storms were generated using the 24 hr precipitation amounts dictated by 
the National Weather Service NOAA website for the storm events. 
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Peak Rate Points of Discharge 
 
The project is located within one watershed and has two (2) points of discharge along Plymouth Creek. 
Point of Discharge 1 is a proposed endwall that will discharge along the southeastern portion of the 
property boundary to Plymouth Creek. This endwall will discharge the reduced flows from Basins 1-4. 
Point of Discharge 2 is a proposed endwall that will discharge along the northeastern portion of the 
property boundary to Plymouth Creek. This endwall will discharge the reduced flows from Basin 5. The 
volume, rates, and water quality reduction requirements have been met for the watershed per PADEP 
and Borough of Conshohocken standards. 
 
 
Runoff Calculations – Rational Peak Flow Rate 
 
 The Soil Conservation Service (SCS) method was used with rainfall intensities obtained from NOAA 

intensity curves and were generated for the 1-, 2-, 5-, 10-, 25-, 50- and 100-yr storms.   
 For pre-development runoff, the site was considered either impervious or meadow for calculations. A 

calculated time of concentration greater than 6 minutes was used.  
 For post-development conditions, the site cover was considered either open space/lawns or 

impervious. A minimum time of concentration of 6 minutes was used for conservative calculations.  
 
Post-Development  
 In order to provide as much water quality benefits and infiltration, various BMPs are proposed to 

provide the greatest possible benefit. 
 The Summary of Peak Flow Rates page lists the various hydrograph peak discharges.  
 To determine the 2-year volume difference for the NPDES calculations, the net difference in 

impervious within the limit-of-disturbance was used.  Pre-development pervious conditions were 
calculated as Meadow (with 20% of the impervious area considered meadow as well). Post-
development pervious areas were considered Lawn/Open Space.  

 The development meets the peak rate reduction requirement for the 1- through 100-year events.  The 
post-development peak rate must not exceed the pre-development peak rates for the 2-, 10-, 25-, 50- 
and 100-yr storm events. The post-development 2-year peak rate has also been reduced to be below 
the 1-year pre-development peak rate. The corresponding peak rates are as follows: 

 
 1-year 2-year 10-year 25-year 50-year 100-year 
Pre-development 7.82 12.95 30.02 42.42 53.44 65.57 
Post-development 5.85 8.28 15.66 20.69 25.02 30.46 

 Note that the reduction in post-development flows in compliance with Township requirements should 
prevent further downstream erosion as a result of this development. 

 
Regarding the calculations, note the following: 

a. The PCSM Spreadsheet has been provided for the proposed development: 
i. In these Worksheets, the Total Site Area that was used is the NPDES boundary for the 

lot. The Managed Area is the total disturbance proposed.  
 

b. The overall development design will result in 46,890 cuft of additional runoff, per the Volume 
Component of the PCSM Spreadsheet.  

 
c. The underground basins will account for 48,461 cuft of storage volume, per the Volume 

Component of the PCSM Spreadsheet.  
 

 
Storm Drainage 
 
The stormwater conveyance system has been designed to intercept runoff at topographic low points and 
areas of significant runoff quantities. Stormwater is then conveyed to the proposed underground 
infiltration and detention basins, and then outfalls to Plymouth Creek. Flexstorm filter bags have been 
designed for every proposed inlet on site. These filters will provide additional water quality as stormwater 
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is then conveyed to the underground basins, before stormwater ultimately drains to Plymouth Creek. 
Conveyance design precipitation amounts are based on the rainfall intensities specified from the NOAA 
Atlas 14, Volume 2, Version 3 of the Conshohocken, Pennsylvania location for the 100-year storm event. 
The Bentley StormCAD V8i computer program has been utilized for the design of the storm conveyance 
system.  
 
The proposed stormwater management program described within this report has been designed to 
comply with the Borough of Conshohocken Stormwater Management Ordinance and the standards set 
forth by the Pennsylvania Department of Environmental Protection.  
 
 
Written Description of PCSM BMPs 
§102.8(f)(6) 
 
 BMP 6.6.4 – Water Quality Inlets 

 In order to ensure that the runoff leaving the site does not contain sediment, water quality 
inlets have been proposed. 

 All proposed inlets consist of a Flexstorm filter bag insert. 
 

 BMP 6.4.2 – Underground Infiltration Basins 
 Provides necessary infiltration to meet volume requirements. 
 Underground infiltration basins #1, #2, #3,and #5 provided on site. 

 
Antidegradation Analysis  
 
Background 
 
Corson Street Acquisition Limited Partnership is proposing to construct a 13-story residential building in 
Conshohocken Borough, PA. This antidegradation analysis has been compiled for the Individual NPDES 
application due to the impairments found within the Plymouth Creek.  Every effort has been made to 
incorporate the necessary BMPs to infiltrate the increased runoff associated with a 2-year storm and 
remove pollutants to comply with the no-discharge alternative.  
 
Site Inventory/Description/Analysis 
 
The PCSM plans have a detailed description of the existing natural features of the site including: 

1. Topography 
2. Soils descriptions 

These areas have been closely examined to determine the appropriate BMP measures and locations 
suitable for the site.  
 
Non-Discharge Alternative Evaluation for Post-Construction Stormwater Management 
 
Alternative Siting/Location/Configuration/Discharge 
The proposed development is located on a property that is currently zoned as SP-3 Specially Planned 
District. The extents of the project are in accordance with the applicable township and county regulations. 
Alternative site locations within the township are not feasible and the proposed discharge point will model 
the existing condition. Several BMP’s have been incorporated into the design to reduce thermal impacts, 
provide for the required rate reduction, recharge volume and water quality requirements.  
 
Low Impact Development (LID) 
LID was accomplished by using the minimum parking space requirements per the Borough of 
Conshohocken Standard. A 2-story parking garage is also provided to accommodate more parking 
spaces within a smaller footprint. By providing the minimum dimensions and consolidating spaces in a 
parking garage, the amount of impervious area is reduced.  
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Riparian Buffers 
A riparian buffer is not applicable as indicated by the Montgomery County Conservation District and 
Conshohocken Borough. 
 
Infiltration 
Four (4) underground infiltration basins are proposed throughout the site to infiltrate the necessary 
volume for the 2-year, 24-hour storm.  
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

Gc Gibraltar silt loam 17.0 11.2%

Ha Hatboro silt loam 5.5 3.6%

MnF Manor loam, 25 to 60 percent 
slopes, very stony

0.3 0.2%

UdlD Udorthents, limestone, 8 to 25 
percent slopes

0.1 0.1%

UgB Urban land, 0 to 8 percent 
slopes

5.9 3.9%

UudB Urban land-Udorthents, 
limestone complex, 0 to 8 
percent slopes

24.0 15.7%

UudD Urban land-Udorthents, 
limestone complex, 8 to 25 
percent slopes

19.8 13.0%

UugB Urban land-Udorthents, schist 
and gneiss complex, 0 to 8 
percent slopes

3.7 2.5%

UugD Urban land-Udorthents, schist 
and gneiss complex, 8 to 25 
percent slopes

51.6 33.9%

W Water 24.2 15.9%

Totals for Area of Interest 152.1 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
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particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.
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Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.
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Montgomery County, Pennsylvania

Gc—Gibraltar silt loam

Map Unit Setting
National map unit symbol: 1nnty
Elevation: 100 to 840 feet
Mean annual precipitation: 30 to 50 inches
Mean annual air temperature: 48 to 55 degrees F
Frost-free period: 133 to 200 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Gibraltar and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Gibraltar

Setting
Landform: Flood plains, levees
Landform position (two-dimensional): Footslope, toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Coal overwash over alluvium derived from shale and siltstone

Typical profile
A - 0 to 4 inches: silt loam
C1 - 4 to 24 inches: silt loam
C2 - 24 to 30 inches: sandy loam
2Apb - 30 to 62 inches: silt loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: 60 to 72 inches to lithic bedrock
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.20 to 2.00 in/hr)
Depth to water table: About 36 to 60 inches
Frequency of flooding: Rare
Frequency of ponding: None
Available water capacity: High (about 10.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: B
Hydric soil rating: No

Minor Components

Holly
Percent of map unit: 5 percent
Landform: Flood plains

Custom Soil Resource Report
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Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Ha—Hatboro silt loam

Map Unit Setting
National map unit symbol: l54h
Elevation: 200 to 800 feet
Mean annual precipitation: 36 to 50 inches
Mean annual air temperature: 48 to 57 degrees F
Frost-free period: 140 to 200 days
Farmland classification: Not prime farmland

Map Unit Composition
Hatboro and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Hatboro

Setting
Landform: Flood plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Parent material: Alluvium derived from metamorphic and sedimentary rock

Typical profile
Ap - 0 to 9 inches: silt loam
Bg - 9 to 44 inches: silt loam
Cg - 44 to 56 inches: sandy clay loam
C - 56 to 70 inches: stratified gravelly sand to clay

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: 60 to 99 inches to lithic bedrock
Drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.60 to 2.00 in/hr)
Depth to water table: About 0 to 6 inches
Frequency of flooding: FrequentNone
Frequency of ponding: None
Available water capacity: High (about 9.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
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Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: B/D
Hydric soil rating: Yes

Minor Components

Glenville
Percent of map unit: 5 percent
Landform: Hillslopes
Landform position (two-dimensional): Footslope, backslope
Landform position (three-dimensional): Side slope, head slope
Down-slope shape: Linear, concave
Across-slope shape: Concave, linear
Hydric soil rating: No

MnF—Manor loam, 25 to 60 percent slopes, very stony

Map Unit Setting
National map unit symbol: 2fgfr
Elevation: 250 to 1,000 feet
Mean annual precipitation: 35 to 50 inches
Mean annual air temperature: 48 to 57 degrees F
Frost-free period: 150 to 220 days
Farmland classification: Not prime farmland

Map Unit Composition
Manor, very stony, and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Manor, Very Stony

Setting
Landform: Hillslopes
Landform position (two-dimensional): Backslope, shoulder
Landform position (three-dimensional): Side slope, nose slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Parent material: Residuum weathered from mica schist

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1 to 3 inches: loam
Bw - 3 to 26 inches: channery loam
C - 26 to 60 inches: very fine sandy loam

Properties and qualities
Slope: 25 to 60 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: 72 to 99 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: High
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Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 
(0.60 to 2.00 in/hr)

Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: High (about 9.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: B
Hydric soil rating: No

UdlD—Udorthents, limestone, 8 to 25 percent slopes

Map Unit Setting
National map unit symbol: 2dtyj
Elevation: 300 to 900 feet
Mean annual precipitation: 42 to 48 inches
Mean annual air temperature: 50 to 57 degrees F
Frost-free period: 160 to 200 days
Farmland classification: Not prime farmland

Map Unit Composition
Udorthents, limestone, and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Udorthents, Limestone

Setting
Landform: Hills
Landform position (three-dimensional): Interfluve, side slope, nose slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Parent material: Graded areas of argillaceous limestone

Typical profile
H1 - 0 to 6 inches: silty clay loam
H2 - 6 to 60 inches: clay

Properties and qualities
Slope: 8 to 25 percent
Depth to restrictive feature: 40 to 99 inches to lithic bedrock
Drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 60 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: High (about 10.2 inches)

Custom Soil Resource Report
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Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: C
Hydric soil rating: No

UgB—Urban land, 0 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2dtyq
Elevation: 800 to 1,500 feet
Mean annual precipitation: 36 to 46 inches
Mean annual air temperature: 41 to 62 degrees F
Frost-free period: 130 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition
Urban land: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land

Setting
Parent material: Pavement, buildings and other artifically covered areas human 

transported material

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: No

Minor Components

Udorthents, unstable fill
Percent of map unit: 10 percent
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

UudB—Urban land-Udorthents, limestone complex, 0 to 8 percent 
slopes

Map Unit Setting
National map unit symbol: 2dtz5
Elevation: 300 to 1,000 feet

Custom Soil Resource Report
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Mean annual precipitation: 36 to 50 inches
Mean annual air temperature: 46 to 57 degrees F
Frost-free period: 140 to 200 days
Farmland classification: Not prime farmland

Map Unit Composition
Urban land: 80 percent
Udorthents, limestone, and similar soils: 15 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land

Setting
Landform: Hills, valleys
Landform position (two-dimensional): Summit, shoulder, backslope, footslope
Landform position (three-dimensional): Interfluve, side slope, nose slope, head 

slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Parent material: Pavement, buildings and other artifically covered areas

Typical profile
H1 - 0 to 6 inches: variable

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: 10 to 99 inches to lithic bedrock
Available water capacity: Very low (about 0.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: No

Description of Udorthents, Limestone

Setting
Landform: Valleys, hills
Landform position (two-dimensional): Shoulder, footslope, backslope, summit
Landform position (three-dimensional): Interfluve, side slope, nose slope, head 

slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Parent material: Graded areas of argillaceous limestone

Typical profile
H1 - 0 to 6 inches: clay loam
H2 - 6 to 60 inches: clay

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: 20 to 99 inches to lithic bedrock
Drainage class: Moderately well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 6 to 24 inches
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Frequency of flooding: None
Frequency of ponding: None
Available water capacity: High (about 10.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C/D
Hydric soil rating: No

Minor Components

Duffield
Percent of map unit: 5 percent
Landform: Hills
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

UudD—Urban land-Udorthents, limestone complex, 8 to 25 percent 
slopes

Map Unit Setting
National map unit symbol: 2dtz6
Elevation: 300 to 1,000 feet
Mean annual precipitation: 36 to 50 inches
Mean annual air temperature: 46 to 57 degrees F
Frost-free period: 140 to 200 days
Farmland classification: Not prime farmland

Map Unit Composition
Urban land: 80 percent
Udorthents, limestone, and similar soils: 15 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land

Setting
Landform: Ridges, hills, valleys
Landform position (two-dimensional): Backslope, shoulder, footslope, summit
Landform position (three-dimensional): Interfluve, side slope, nose slope, head 

slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Parent material: Pavement, buildings and other artifically covered areas
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Typical profile
H1 - 0 to 6 inches: variable

Properties and qualities
Slope: 8 to 25 percent
Depth to restrictive feature: 10 to 99 inches to lithic bedrock
Available water capacity: Very low (about 0.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: No

Description of Udorthents, Limestone

Setting
Landform: Hills, valleys, ridges
Landform position (two-dimensional): Summit, shoulder, backslope, footslope
Landform position (three-dimensional): Interfluve, side slope, nose slope, head 

slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Parent material: Graded areas of limestone and dolomite

Typical profile
H1 - 0 to 6 inches: clay loam
H2 - 6 to 60 inches: clay

Properties and qualities
Slope: 8 to 25 percent
Depth to restrictive feature: 20 to 99 inches to lithic bedrock
Drainage class: Moderately well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 6 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: High (about 10.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: C/D
Hydric soil rating: No

Minor Components

Duffield
Percent of map unit: 5 percent
Landform: Hills
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No
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UugB—Urban land-Udorthents, schist and gneiss complex, 0 to 8 
percent slopes

Map Unit Setting
National map unit symbol: 2dtz7
Elevation: 200 to 2,000 feet
Mean annual precipitation: 35 to 55 inches
Mean annual air temperature: 45 to 61 degrees F
Frost-free period: 110 to 235 days
Farmland classification: Not prime farmland

Map Unit Composition
Urban land: 80 percent
Udorthents, schist and gneiss, and similar soils: 15 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land

Setting
Landform: Hills
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Interfluve, side slope, nose slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Parent material: Pavement, buildings and other artifically covered areas

Typical profile
C - 0 to 6 inches: variable

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: 10 to 99 inches to lithic bedrock
Available water capacity: Very low (about 0.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: No

Description of Udorthents, Schist And Gneiss

Setting
Landform: Hills
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Interfluve, side slope, nose slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Parent material: Graded areas of schist and/or gneiss
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Typical profile
Ap - 0 to 6 inches: loam
C - 6 to 40 inches: silty clay loam
R - 40 to 60 inches: bedrock

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: 20 to 70 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 60 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 6.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Glenelg
Percent of map unit: 1 percent
Landform: Hillslopes
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Interfluve, side slope, nose slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Hydric soil rating: No

Edgemont
Percent of map unit: 1 percent
Landform: Ridges
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Mountaintop
Down-slope shape: Convex, linear
Across-slope shape: Linear, convex
Hydric soil rating: No

Glenville
Percent of map unit: 1 percent
Landform: Hillslopes
Landform position (two-dimensional): Footslope, backslope
Landform position (three-dimensional): Side slope, head slope
Down-slope shape: Linear, concave
Across-slope shape: Concave, linear
Hydric soil rating: No

Baile
Percent of map unit: 1 percent
Landform: Depressions
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
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Down-slope shape: Linear, concave
Across-slope shape: Concave, linear
Hydric soil rating: Yes

Gladstone
Percent of map unit: 1 percent
Landform: Hillslopes
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Nose slope, side slope
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Hydric soil rating: No

UugD—Urban land-Udorthents, schist and gneiss complex, 8 to 25 
percent slopes

Map Unit Setting
National map unit symbol: 2dtz8
Elevation: 200 to 2,000 feet
Mean annual precipitation: 35 to 55 inches
Mean annual air temperature: 45 to 61 degrees F
Frost-free period: 110 to 235 days
Farmland classification: Not prime farmland

Map Unit Composition
Urban land: 80 percent
Udorthents, schist and gneiss, and similar soils: 15 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land

Setting
Landform: Hills
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Interfluve, side slope, nose slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Parent material: Pavement, buildings and other artifically covered areas

Typical profile
C - 0 to 6 inches: variable

Properties and qualities
Slope: 8 to 25 percent
Depth to restrictive feature: 10 to 99 inches to lithic bedrock
Available water capacity: Very low (about 0.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
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Land capability classification (nonirrigated): 8s
Hydric soil rating: No

Description of Udorthents, Schist And Gneiss

Setting
Landform: Hills
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Interfluve, side slope, nose slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Parent material: Graded areas of schist and/or gneiss

Typical profile
Ap - 0 to 6 inches: loam
C - 6 to 40 inches: silty clay loam
R - 40 to 60 inches: bedrock

Properties and qualities
Slope: 8 to 25 percent
Depth to restrictive feature: 20 to 70 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 60 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 6.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Glenville
Percent of map unit: 1 percent
Landform: Hillslopes
Landform position (two-dimensional): Footslope, backslope
Landform position (three-dimensional): Side slope, head slope
Down-slope shape: Linear, concave
Across-slope shape: Concave, linear
Hydric soil rating: No

Baile
Percent of map unit: 1 percent
Landform: Depressions
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Hydric soil rating: Yes

Edgemont
Percent of map unit: 1 percent
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Landform: Ridges
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Mountaintop
Down-slope shape: Convex, linear
Across-slope shape: Linear, convex
Hydric soil rating: No

Gladstone
Percent of map unit: 1 percent
Landform: Hillslopes
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Nose slope, side slope
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Hydric soil rating: No

Glenelg
Percent of map unit: 1 percent
Landform: Hillslopes
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Interfluve, side slope, nose slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Hydric soil rating: No

W—Water

Map Unit Setting
National map unit symbol: 1nnv3
Mean annual precipitation: 36 to 50 inches
Mean annual air temperature: 46 to 59 degrees F
Frost-free period: 120 to 214 days
Farmland classification: Not prime farmland

Map Unit Composition
Water: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Water

Setting
Parent material: Rivers streams ponds

Properties and qualities
Runoff class: Negligible
Frequency of ponding: Frequent
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NOAA Atlas 14, Volume 2, Version 3
CONSHOHOCKEN 
Station ID: 36-1737 

Location name: Conshohocken, Pennsylvania,
USA* 

Latitude: 40.0744°, Longitude: -75.3178° 
Elevation: 

Elevation (station metadata): 70 ft**
* source: ESRI Maps 

** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.347
(0.319‑0.378)

0.413
(0.379‑0.450)

0.484
(0.444‑0.527)

0.534
(0.489‑0.582)

0.595
(0.541‑0.648)

0.636
(0.575‑0.693)

0.676
(0.609‑0.738)

0.711
(0.637‑0.778)

0.751
(0.667‑0.826)

0.781
(0.688‑0.862)

10-min 0.554
(0.509‑0.603)

0.660
(0.606‑0.720)

0.776
(0.710‑0.845)

0.855
(0.782‑0.931)

0.948
(0.862‑1.03)

1.01
(0.916‑1.10)

1.07
(0.968‑1.17)

1.13
(1.01‑1.23)

1.19
(1.06‑1.31)

1.23
(1.08‑1.36)

15-min 0.692
(0.636‑0.754)

0.830
(0.762‑0.905)

0.981
(0.899‑1.07)

1.08
(0.990‑1.18)

1.20
(1.09‑1.31)

1.28
(1.16‑1.40)

1.36
(1.22‑1.48)

1.42
(1.27‑1.56)

1.50
(1.33‑1.64)

1.54
(1.36‑1.71)

30-min 0.949
(0.873‑1.03)

1.15
(1.05‑1.25)

1.39
(1.28‑1.52)

1.57
(1.43‑1.71)

1.78
(1.62‑1.94)

1.93
(1.75‑2.10)

2.08
(1.87‑2.27)

2.21
(1.98‑2.42)

2.38
(2.11‑2.62)

2.50
(2.20‑2.76)

60-min 1.18
(1.09‑1.29)

1.44
(1.32‑1.57)

1.79
(1.64‑1.95)

2.04
(1.87‑2.22)

2.37
(2.16‑2.58)

2.62
(2.37‑2.85)

2.86
(2.58‑3.13)

3.10
(2.78‑3.40)

3.41
(3.03‑3.75)

3.65
(3.22‑4.03)

2-hr 1.42
(1.29‑1.55)

1.72
(1.58‑1.89)

2.15
(1.96‑2.35)

2.48
(2.25‑2.71)

2.91
(2.63‑3.18)

3.25
(2.92‑3.55)

3.59
(3.20‑3.93)

3.93
(3.48‑4.31)

4.39
(3.84‑4.83)

4.74
(4.11‑5.24)

3-hr 1.55
(1.42‑1.70)

1.88
(1.72‑2.07)

2.35
(2.15‑2.58)

2.72
(2.47‑2.98)

3.20
(2.89‑3.51)

3.58
(3.22‑3.92)

3.97
(3.54‑4.36)

4.37
(3.86‑4.80)

4.90
(4.27‑5.41)

5.31
(4.58‑5.88)

6-hr 1.94
(1.77‑2.13)

2.34
(2.15‑2.58)

2.92
(2.67‑3.21)

3.39
(3.08‑3.72)

4.04
(3.65‑4.43)

4.57
(4.09‑5.01)

5.13
(4.55‑5.62)

5.72
(5.01‑6.27)

6.54
(5.63‑7.22)

7.20
(6.11‑7.98)

12-hr 2.36
(2.16‑2.61)

2.85
(2.61‑3.15)

3.57
(3.26‑3.94)

4.18
(3.79‑4.60)

5.05
(4.54‑5.55)

5.79
(5.15‑6.36)

6.59
(5.79‑7.25)

7.45
(6.46‑8.23)

8.72
(7.39‑9.66)

9.77
(8.14‑10.9)

24-hr 2.73
(2.50‑2.98)

3.28
(3.01‑3.59)

4.12
(3.78‑4.50)

4.82
(4.40‑5.25)

5.82
(5.30‑6.34)

6.67
(6.04‑7.26)

7.58
(6.83‑8.24)

8.57
(7.67‑9.31)

10.0
(8.85‑10.9)

11.2
(9.81‑12.2)

2-day 3.15
(2.88‑3.44)

3.80
(3.48‑4.15)

4.77
(4.37‑5.22)

5.57
(5.08‑6.08)

6.69
(6.08‑7.30)

7.63
(6.91‑8.31)

8.62
(7.76‑9.40)

9.69
(8.66‑10.6)

11.2
(9.92‑12.2)

12.4
(10.9‑13.6)

3-day 3.32
(3.04‑3.63)

4.00
(3.67‑4.38)

5.01
(4.59‑5.48)

5.83
(5.34‑6.37)

7.00
(6.37‑7.63)

7.97
(7.23‑8.68)

8.99
(8.11‑9.79)

10.1
(9.04‑11.0)

11.6
(10.3‑12.7)

12.9
(11.4‑14.1)

4-day 3.49
(3.21‑3.82)

4.20
(3.87‑4.60)

5.25
(4.82‑5.75)

6.10
(5.59‑6.67)

7.31
(6.67‑7.97)

8.30
(7.55‑9.04)

9.35
(8.46‑10.2)

10.5
(9.41‑11.4)

12.1
(10.7‑13.2)

13.3
(11.8‑14.6)

7-day 4.08
(3.78‑4.44)

4.89
(4.53‑5.33)

6.05
(5.59‑6.59)

7.00
(6.46‑7.62)

8.35
(7.67‑9.08)

9.47
(8.66‑10.3)

10.7
(9.69‑11.6)

11.9
(10.8‑12.9)

13.7
(12.3‑14.9)

15.2
(13.5‑16.5)

10-day 4.65
(4.32‑5.02)

5.55
(5.17‑6.00)

6.77
(6.29‑7.32)

7.75
(7.18‑8.37)

9.11
(8.41‑9.83)

10.2
(9.39‑11.0)

11.3
(10.4‑12.2)

12.5
(11.4‑13.5)

14.2
(12.8‑15.3)

15.5
(13.9‑16.8)

20-day 6.29
(5.89‑6.72)

7.46
(6.99‑7.98)

8.90
(8.33‑9.52)

10.0
(9.38‑10.7)

11.6
(10.8‑12.3)

12.7
(11.9‑13.6)

13.9
(12.9‑14.9)

15.2
(14.0‑16.2)

16.8
(15.4‑18.0)

18.0
(16.5‑19.3)

30-day 7.83
(7.40‑8.28)

9.23
(8.72‑9.76)

10.8
(10.2‑11.4)

11.9
(11.3‑12.6)

13.5
(12.7‑14.3)

14.7
(13.8‑15.5)

15.8
(14.9‑16.8)

17.0
(15.9‑18.0)

18.5
(17.2‑19.6)

19.6
(18.1‑20.8)

45-day 9.96
(9.46‑10.5)

11.7
(11.1‑12.3)

13.4
(12.8‑14.2)

14.8
(14.0‑15.5)

16.4
(15.6‑17.3)

17.7
(16.7‑18.6)

18.8
(17.8‑19.8)

19.9
(18.8‑21.0)

21.3
(20.0‑22.5)

22.3
(20.9‑23.6)

60-day 11.9
(11.4‑12.5)

14.0
(13.3‑14.7)

16.0
(15.2‑16.8)

17.4
(16.6‑18.3)

19.3
(18.3‑20.2)

20.6
(19.6‑21.6)

21.8
(20.7‑22.9)

23.0
(21.8‑24.2)

24.4
(23.1‑25.7)

25.4
(24.0‑26.8)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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2/5/2021 Precipitation Frequency Data Server

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=40.0744&lon=-75.3178&data=intensity&units=english&series=pds 1/4

NOAA Atlas 14, Volume 2, Version 3 
Location name: Conshohocken, Pennsylvania,

USA* 
Latitude: 40.0744°, Longitude: -75.3178° 

Elevation: 68.66 ft**
* source: ESRI Maps 

** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches/hour)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 4.16
(3.83‑4.54)

4.96
(4.55‑5.40)

5.81
(5.33‑6.32)

6.41
(5.87‑6.98)

7.14
(6.49‑7.78)

7.63
(6.90‑8.32)

8.11
(7.31‑8.86)

8.53
(7.64‑9.34)

9.01
(8.00‑9.91)

9.37
(8.26‑10.3)

10-min 3.32
(3.05‑3.62)

3.96
(3.64‑4.32)

4.66
(4.26‑5.07)

5.13
(4.69‑5.59)

5.69
(5.17‑6.19)

6.07
(5.50‑6.62)

6.44
(5.81‑7.03)

6.76
(6.06‑7.40)

7.13
(6.33‑7.84)

7.38
(6.50‑8.15)

15-min 2.77
(2.54‑3.02)

3.32
(3.05‑3.62)

3.92
(3.60‑4.27)

4.32
(3.96‑4.71)

4.80
(4.37‑5.23)

5.13
(4.64‑5.59)

5.43
(4.89‑5.93)

5.68
(5.10‑6.22)

5.98
(5.31‑6.58)

6.18
(5.44‑6.82)

30-min 1.90
(1.75‑2.07)

2.29
(2.11‑2.50)

2.79
(2.55‑3.04)

3.13
(2.87‑3.41)

3.56
(3.24‑3.88)

3.86
(3.49‑4.21)

4.16
(3.75‑4.54)

4.42
(3.97‑4.85)

4.76
(4.23‑5.23)

5.00
(4.41‑5.52)

60-min 1.18
(1.09‑1.29)

1.44
(1.32‑1.57)

1.79
(1.64‑1.95)

2.04
(1.87‑2.22)

2.37
(2.16‑2.58)

2.62
(2.37‑2.85)

2.86
(2.58‑3.13)

3.10
(2.78‑3.40)

3.41
(3.03‑3.75)

3.65
(3.22‑4.03)

2-hr 0.709
(0.647‑0.776)

0.861
(0.788‑0.943)

1.07
(0.980‑1.18)

1.24
(1.13‑1.35)

1.45
(1.31‑1.59)

1.62
(1.46‑1.77)

1.79
(1.60‑1.96)

1.96
(1.74‑2.15)

2.19
(1.92‑2.42)

2.37
(2.05‑2.62)

3-hr 0.516
(0.472‑0.567)

0.626
(0.573‑0.688)

0.784
(0.715‑0.860)

0.904
(0.822‑0.992)

1.07
(0.962‑1.17)

1.19
(1.07‑1.31)

1.32
(1.18‑1.45)

1.45
(1.28‑1.60)

1.63
(1.42‑1.80)

1.77
(1.53‑1.96)

6-hr 0.324
(0.296‑0.356)

0.391
(0.359‑0.431)

0.488
(0.445‑0.536)

0.566
(0.515‑0.621)

0.675
(0.609‑0.739)

0.764
(0.683‑0.836)

0.857
(0.760‑0.939)

0.955
(0.837‑1.05)

1.09
(0.940‑1.21)

1.20
(1.02‑1.33)

12-hr 0.196
(0.179‑0.216)

0.236
(0.216‑0.261)

0.296
(0.271‑0.327)

0.347
(0.315‑0.382)

0.419
(0.377‑0.461)

0.480
(0.428‑0.528)

0.547
(0.481‑0.602)

0.619
(0.536‑0.683)

0.723
(0.614‑0.802)

0.811
(0.676‑0.902)

24-hr 0.114
(0.104‑0.124)

0.137
(0.126‑0.150)

0.172
(0.158‑0.187)

0.201
(0.184‑0.219)

0.243
(0.221‑0.264)

0.278
(0.252‑0.302)

0.316
(0.285‑0.343)

0.357
(0.319‑0.388)

0.417
(0.369‑0.453)

0.467
(0.409‑0.507)

2-day 0.066
(0.060‑0.072)

0.079
(0.072‑0.086)

0.099
(0.091‑0.109)

0.116
(0.106‑0.127)

0.139
(0.127‑0.152)

0.159
(0.144‑0.173)

0.180
(0.162‑0.196)

0.202
(0.180‑0.220)

0.233
(0.207‑0.254)

0.259
(0.228‑0.283)

3-day 0.046
(0.042‑0.050)

0.056
(0.051‑0.061)

0.070
(0.064‑0.076)

0.081
(0.074‑0.089)

0.097
(0.089‑0.106)

0.111
(0.100‑0.121)

0.125
(0.113‑0.136)

0.140
(0.126‑0.153)

0.162
(0.143‑0.176)

0.179
(0.158‑0.196)

4-day 0.036
(0.033‑0.040)

0.044
(0.040‑0.048)

0.055
(0.050‑0.060)

0.064
(0.058‑0.069)

0.076
(0.069‑0.083)

0.086
(0.079‑0.094)

0.097
(0.088‑0.106)

0.109
(0.098‑0.119)

0.126
(0.112‑0.137)

0.139
(0.123‑0.152)

7-day 0.024
(0.022‑0.026)

0.029
(0.027‑0.032)

0.036
(0.033‑0.039)

0.042
(0.038‑0.045)

0.050
(0.046‑0.054)

0.056
(0.052‑0.061)

0.063
(0.058‑0.069)

0.071
(0.064‑0.077)

0.082
(0.073‑0.089)

0.090
(0.080‑0.098)

10-day 0.019
(0.018‑0.021)

0.023
(0.022‑0.025)

0.028
(0.026‑0.030)

0.032
(0.030‑0.035)

0.038
(0.035‑0.041)

0.043
(0.039‑0.046)

0.047
(0.043‑0.051)

0.052
(0.048‑0.056)

0.059
(0.053‑0.064)

0.065
(0.058‑0.070)

20-day 0.013
(0.012‑0.014)

0.016
(0.015‑0.017)

0.019
(0.017‑0.020)

0.021
(0.020‑0.022)

0.024
(0.022‑0.026)

0.027
(0.025‑0.028)

0.029
(0.027‑0.031)

0.032
(0.029‑0.034)

0.035
(0.032‑0.037)

0.038
(0.034‑0.040)

30-day 0.011
(0.010‑0.011)

0.013
(0.012‑0.014)

0.015
(0.014‑0.016)

0.017
(0.016‑0.018)

0.019
(0.018‑0.020)

0.020
(0.019‑0.022)

0.022
(0.021‑0.023)

0.024
(0.022‑0.025)

0.026
(0.024‑0.027)

0.027
(0.025‑0.029)

45-day 0.009
(0.009‑0.010)

0.011
(0.010‑0.011)

0.012
(0.012‑0.013)

0.014
(0.013‑0.014)

0.015
(0.014‑0.016)

0.016
(0.015‑0.017)

0.017
(0.016‑0.018)

0.018
(0.017‑0.019)

0.020
(0.019‑0.021)

0.021
(0.019‑0.022)

60-day 0.008
(0.008‑0.009)

0.010
(0.009‑0.010)

0.011
(0.011‑0.012)

0.012
(0.012‑0.013)

0.013
(0.013‑0.014)

0.014
(0.014‑0.015)

0.015
(0.014‑0.016)

0.016
(0.015‑0.017)

0.017
(0.016‑0.018)

0.018
(0.017‑0.019)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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3800-PM-BCW0405b    03/2019
Checklist

Project Name:
Drainage Area:

100-Year Rainfall: 7.58 in.

Total Site Area: Acres
Protected Site Area: 0.00 Acres

Managed Area: 0.00 Acres

Existing Conditions *
Q Runoff

Area Area Ia Runoff1 Volume2

Soil Type (sf) (Ac) CN S (0.2 x S) (in) (cuft)
B 0.01 98 0.204 0.041 7.340 266.46
B 3.71 58 7.241 1.448 2.811 37,862.87
C 0.96 98 0.204 0.041 7.340 25,580.11
C 0.25 71 4.085 0.817 4.217 3,826.52
C 4.77 71 4.085 0.817 4.217 73,010.03

Total 0 9.70 140,545.99

* Per Chapter 3, the following must be implemented:
1. Existing non-forested pervious areas must be considered meadow (good condition) or its equivalent.
2. Twenty-percent (20%) of existing impervious area, when present, shall be considered meadow (good condition).

Developed Conditions
Q Runoff

Area Area Ia Runoff1 Volume2

Soil Type (sf) (Ac) CN S (0.2 x S) (in) (cuft)
B 1.23 61 6.393 1.279 3.128 13,965.27
B 2.36 98 0.204 0.041 7.340 62,884.43
C 2.30 74 3.514 0.703 4.552 38,003.24
C 3.81 98 0.204 0.041 7.340 101,521.05

Total 0 9.70 216,373.99

100-year Volume Increase = cuft
acre-inch

2-year Volume Increase = Developed Conditions Runoff Volume - Existing Conditions Runoff Volume

1. Runoff (in) = Q = (P - 0.2S)2  / (P + 0.8S) where: 2. Runoff Volume (cf) = Q x Area x 1/12
P = 2-year Rainfall (in) Q = Runoff (in)
S = (1000/CN) - 10 Area = Land use area (s.f.)

Impervious

Worksheet 4 . Change in Runoff Volume for 100-Year Storm Event

400 West Elm
100-Year Basin Capacity

Cover Type/Condition
Impervious

Note: Runoff Volume must be calculated for EACH land use type/condition and HSGI.  The use of a weighted CN value for 
volume calculations is not acceptable.

75,828.00

Open Space  (Lawns), Good Condition

Meadow

Impervious

Impervious
Impervious (20% considered meadow)

Open Space  (Lawns), Good Condition

20.89

Cover Type/Condition

Meadow
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Project:

Description:

140,545.99 cuft

216,373.99 cuft

75,828.00 cuft
or

20.89 acre-inch

Basin 1 Storage = 39,083          cuft
10.77            acre-inch

Basin 2 Storage = 17,403          cuft
4.79              acre-inch

Basin 3 Storage = 13,077          cuft
3.60              acre-inch

Basin 4 Storage = 12,866          cuft
3.54              acre-inch

Basin 5 Storage = 13,260          cuft
3.65              acre-inch

Total Provided Basin Storage = 26.36            acre-inch

0.06 acre-inch
Total Required Storage = 20.95 acre-inch

Post-Development Volume = 

Pre-Development Volume = 

Additional Required Storage for 
Sediment Accumulation =

100-Year Volume Increase = 

Underground Basin 100-Year Storm Storage Capacity

400 West Elm

Per Conshohocken Borough Code
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Storm Frequency 1 yr 2 yr 10 yr 25 yr 50 yr 100 yr
Pre-Development* 7.82 12.95 30.02 42.42 53.44 65.57

Post Development  Allowed** N/A 12.95 30.02 42.42 53.44 65.57

Total Post-Development Combined to POI #1 5.85 8.28 15.66 20.69 25.02 30.46
Good Good Good Good Good

           - 2-year storm post-development must be less than 2-year storm pre-development
           - 10-year storm post-development must be less than 10-year storm pre-development
           - 25-year storm post-development must be less than 25-year storm pre-development
           - 50-year storm post-development must be less than 50-year storm pre-development
           - 100-year storm post-development must be less than 100-year storm pre-development

** - Permitted post-development peak rates are based on the requirements of the Borough of Conshohocken Stormwater 
Management Ordinance, as follows:

Runoff Rates (cfs)

Project: 400 West Elm

Summary of Peak Flow Rates
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Project: 400 West Elm

Description: Pre and Post Development Drainage Areas

Catchment Areas

Open Space 
(Lawns), 

Good 
Condition Meadow

Open Space 
(Lawns), 

Good 
Condition Meadow Impervious

61 58 74 71 98
0.51 1.39 1.90 92

0.01 0.06 1.11 1.18 96
0.97 0.97 98

0.32 0.04 0.88 1.24 88
0.01 0.25 0.78 1.04 92
0.89 1.44 1.04 3.37 78

3.71 4.77 1.22 9.70 69

Composite 
CN

Total Area 
(Ac)

Runoff Calculation CN Worksheets

DA-2P(E) - To Basin #5
DA-2P(F) - Bypass

DA-1E

DA-2P(B) - To Basin #2
DA-2P(C) - To Basin #3
DA-2P(D) - To Basin #4

Description

HSG B / CN HSG C / CN Impervious

DA-2P(A) - To Basin #1
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Project:

Description:

Note: Space for as many as three segments per flow type can be used for each worksheet.

Sheet Flow (Applicable to Tc only) Segment ID AB

1. Surface Description (table 3-1)
Short Grass 

Prairie
2. Manning's roughness coeff., n (table 3-1) 0.150
3. Flow length, L (total L <  150 ft) ft 50
4. Two-yr 24-hr rainfall, P2 in 3.28
5. Land slope, s* ft/ft 0.0333
6. Tt =0.007(nL)0.8 / P2

0.5s0.4 Compute Tt  hr 0.0755 + + + + = 0.0755
*S is averaged

Shallow Concentrated Flow Segment ID BC CD DE EF FG
7. Surface Description (paved or unpaved) Unpaved Paved Unpaved Unpaved Unpaved
8. Flow length, L ft 194 15 209 28 123
9. Watercourse slope, s* ft/ft 0.0284 0.0040 0.0643 0.2600 0.0488
10. Average velocity, V ft/sec 2.71 1.30 4.10 8.28 3.57
11. Tt = L / 3600V 0.0199 + 0.0032 + 0.0142 + 0.0009 + 0.0096 = 0.0478

Channel Flow Segment ID 
12. Cross sectional flow area, a ft2

13. Wetted perimeter, p ft
14. Hydraulic radius, r = a/wp ft
15. Channel Slope, s ft/ft
16. Manning's roughness coeff., n
17. V=1.49r2/3s1/2 / n
18. Flow length, L ft
19. Tt = L / 3600V + + + + =
20. Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19) 0.1233

Tc  = 7.40 minutes

400 West Elm

Time of Concentration (Tc) or (Tt) Calculations

DA-1E (Pre-development)
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1S

DA-1E

2S

DA-2P(A)

3S

DA-2P(B)

4S

DA-2P(C)

5S

DA-2P(D)

6S

DA-2P(E)

7S

DA-2P(F) - Bypass

1P

UG Basin 1

2P

UG Basin 2

3P

UG Basin 3

4P

UG Basin 4

5P

UG Basin 5

1L

Total Post POI 1

Routing Diagram for PC201167 HydroCAD-02
Prepared by Bohler Engineering,  Printed 6/3/2021

HydroCAD® 10.00-22  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Subcat Reach Pond Link
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Type II 24-hr  100-yr Rainfall=7.58"PC201167 HydroCAD-02
  Printed  6/3/2021Prepared by Bohler Engineering

HydroCAD® 10.00-22  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: DA-1E

Runoff = 65.57 cfs @ 11.99 hrs,  Volume= 140,671 cf,  Depth= 4.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Rainfall=7.58"

Area (ac) CN Description
3.710 58 Meadow, non-grazed, HSG B
1.220 98 Paved parking, HSG C
4.770 71 Meadow, non-grazed, HSG C
9.700 69 Weighted Average
8.480 87.42% Pervious Area
1.220 12.58% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.4 Direct Entry, PreDev Tc
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Type II 24-hr  100-yr Rainfall=7.58"PC201167 HydroCAD-02
  Printed  6/3/2021Prepared by Bohler Engineering

HydroCAD® 10.00-22  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 2S: DA-2P(A)

Runoff = 19.91 cfs @ 11.97 hrs,  Volume= 45,713 cf,  Depth= 6.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Rainfall=7.58"

Area (ac) CN Description
0.510 74 >75% Grass cover, Good, HSG C
1.390 98 Paved parking, HSG C
1.900 92 Weighted Average
0.510 26.84% Pervious Area
1.390 73.16% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, basin 1 tc
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Type II 24-hr  100-yr Rainfall=7.58"PC201167 HydroCAD-02
  Printed  6/3/2021Prepared by Bohler Engineering

HydroCAD® 10.00-22  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 3S: DA-2P(B)

Runoff = 12.68 cfs @ 11.97 hrs,  Volume= 30,420 cf,  Depth= 7.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Rainfall=7.58"

Area (ac) CN Description
0.010 61 >75% Grass cover, Good, HSG B
0.060 74 >75% Grass cover, Good, HSG C
0.430 98 Paved parking, HSG C
0.680 98 Unconnected roofs, HSG C
1.180 96 Weighted Average
0.070 5.93% Pervious Area
1.110 94.07% Impervious Area
0.680 61.26% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, basin 2 tc
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Type II 24-hr  100-yr Rainfall=7.58"PC201167 HydroCAD-02
  Printed  6/3/2021Prepared by Bohler Engineering

HydroCAD® 10.00-22  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 4S: DA-2P(C)

Runoff = 10.50 cfs @ 11.97 hrs,  Volume= 25,847 cf,  Depth= 7.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Rainfall=7.58"

Area (ac) CN Description
0.970 98 Unconnected roofs, HSG B
0.970 100.00% Impervious Area
0.970 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, basin 3 tc
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Type II 24-hr  100-yr Rainfall=7.58"PC201167 HydroCAD-02
  Printed  6/3/2021Prepared by Bohler Engineering

HydroCAD® 10.00-22  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 5S: DA-2P(D)

Runoff = 12.49 cfs @ 11.97 hrs,  Volume= 27,719 cf,  Depth= 6.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Rainfall=7.58"

Area (ac) CN Description
0.320 61 >75% Grass cover, Good, HSG B
0.040 74 >75% Grass cover, Good, HSG C
0.880 98 Paved parking, HSG B
1.240 88 Weighted Average
0.360 29.03% Pervious Area
0.880 70.97% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, basin 4 tc
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Type II 24-hr  100-yr Rainfall=7.58"PC201167 HydroCAD-02
  Printed  6/3/2021Prepared by Bohler Engineering

HydroCAD® 10.00-22  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 6S: DA-2P(E)

Runoff = 10.90 cfs @ 11.97 hrs,  Volume= 25,022 cf,  Depth= 6.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Rainfall=7.58"

Area (ac) CN Description
0.010 61 >75% Grass cover, Good, HSG B
0.250 74 >75% Grass cover, Good, HSG C
0.780 98 Paved parking, HSG C
1.040 92 Weighted Average
0.260 25.00% Pervious Area
0.780 75.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, basin 5 tc
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Type II 24-hr  100-yr Rainfall=7.58"PC201167 HydroCAD-02
  Printed  6/3/2021Prepared by Bohler Engineering

HydroCAD® 10.00-22  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 7S: DA-2P(F) - Bypass

Runoff = 29.32 cfs @ 11.97 hrs,  Volume= 61,398 cf,  Depth= 5.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Rainfall=7.58"

Area (ac) CN Description
1.440 74 >75% Grass cover, Good, HSG C
1.050 98 Paved parking, HSG C
0.890 61 >75% Grass cover, Good, HSG B
3.380 78 Weighted Average
2.330 68.93% Pervious Area
1.050 31.07% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, bypass tc
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Type II 24-hr  100-yr Rainfall=7.58"PC201167 HydroCAD-02
  Printed  6/3/2021Prepared by Bohler Engineering

HydroCAD® 10.00-22  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Summary for Pond 1P: UG Basin 1

Inflow Area = 82,764 sf, 73.16% Impervious,  Inflow Depth = 6.63"    for  100-yr event
Inflow = 19.91 cfs @ 11.97 hrs,  Volume= 45,713 cf
Outflow = 0.27 cfs @ 17.73 hrs,  Volume= 31,921 cf,  Atten= 99%,  Lag= 345.5 min
Discarded = 0.06 cfs @ 5.53 hrs,  Volume= 18,555 cf
Primary = 0.21 cfs @ 17.73 hrs,  Volume= 13,366 cf

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 76.95' @ 17.73 hrs   Surf.Area= 18,675 sf   Storage= 34,727 cf

Plug-Flow detention time= 1,633.8 min calculated for 31,921 cf (70% of inflow)
Center-of-Mass det. time= 1,538.2 min ( 2,305.2 - 766.9 )

Volume Invert Avail.Storage Storage Description
#1 74.00' 17,692 cf Stone (Prismatic) Listed below (Recalc)

65,363 cf Overall - 21,132 cf Embedded = 44,230 cf  x 40.0% Voids
#2 74.50' 21,132 cf ADS_StormTech SC-740 +Cap  x 460  Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

38,824 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
74.00 18,675 0 0
77.50 18,675 65,363 65,363

Device Routing     Invert Outlet Devices
#1 Primary 74.00' 18.0"  Round RCP_Round  18"   

L= 62.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 74.00' / 69.06'   S= 0.0797 '/'   Cc= 0.900   
n= 0.015,  Flow Area= 1.77 sf   

#2 Device 1 76.00' 3.0" Vert. Orifice    C= 0.600   
#3 Discarded 74.00' 0.130 in/hr Exfiltration over Surface area   
#4 Device 1 77.25' Weir, Cv= 2.62 (C= 3.28)   

Head (feet)  0.00  3.01   
Width (feet)  4.00  4.00   

Discarded OutFlow  Max=0.06 cfs @ 5.53 hrs  HW=74.06'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.06 cfs)

Primary OutFlow  Max=0.21 cfs @ 17.73 hrs  HW=76.95'   (Free Discharge)
1=RCP_Round  18"  (Passes 0.21 cfs of 15.78 cfs potential flow)

2=Orifice  (Orifice Controls 0.21 cfs @ 4.38 fps)
4=Weir  ( Controls 0.00 cfs)
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Type II 24-hr  100-yr Rainfall=7.58"PC201167 HydroCAD-02
  Printed  6/3/2021Prepared by Bohler Engineering

HydroCAD® 10.00-22  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Pond 1P: UG Basin 1

Total
Discarded
Primary

Stage-Discharge

Discharge  (cfs)
242220181614121086420
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80

79

78

77

76

75

74

 Exfiltration 
 RCP_Round  18" 

 Orifice 

 Weir 
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Type II 24-hr  100-yr Rainfall=7.58"PC201167 HydroCAD-02
  Printed  6/3/2021Prepared by Bohler Engineering

HydroCAD® 10.00-22  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond 1P: UG Basin 1

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

74.00 18,675 0
74.10 18,675 747
74.20 18,675 1,494
74.30 18,675 2,241
74.40 18,675 2,988
74.50 18,675 3,735
74.60 18,675 5,212
74.70 18,675 6,685
74.80 18,675 8,150
74.90 18,675 9,605
75.00 18,675 11,050
75.10 18,675 12,483
75.20 18,675 13,903
75.30 18,675 15,309
75.40 18,675 16,700
75.50 18,675 18,077
75.60 18,675 19,436
75.70 18,675 20,775
75.80 18,675 22,093
75.90 18,675 23,390
76.00 18,675 24,663
76.10 18,675 25,912
76.20 18,675 27,129
76.30 18,675 28,310
76.40 18,675 29,456
76.50 18,675 30,562
76.60 18,675 31,617
76.70 18,675 32,608
76.80 18,675 33,504
76.90 18,675 34,320
77.00 18,675 35,089
77.10 18,675 35,836
77.20 18,675 36,583
77.30 18,675 37,330
77.40 18,675 38,077
77.50 18,675 38,824
77.60 18,675 38,824
77.70 18,675 38,824
77.80 18,675 38,824
77.90 18,675 38,824
78.00 18,675 38,824
78.10 18,675 38,824
78.20 18,675 38,824
78.30 18,675 38,824
78.40 18,675 38,824
78.50 18,675 38,824
78.60 18,675 38,824
78.70 18,675 38,824
78.80 18,675 38,824
78.90 18,675 38,824
79.00 18,675 38,824
79.10 18,675 38,824
79.20 18,675 38,824

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

79.30 18,675 38,824
79.40 18,675 38,824
79.50 18,675 38,824
79.60 18,675 38,824
79.70 18,675 38,824
79.80 18,675 38,824
79.90 18,675 38,824
80.00 18,675 38,824
80.10 18,675 38,824
80.20 18,675 38,824
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Type II 24-hr  100-yr Rainfall=7.58"PC201167 HydroCAD-02
  Printed  6/3/2021Prepared by Bohler Engineering

HydroCAD® 10.00-22  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Summary for Pond 2P: UG Basin 2

Inflow Area = 51,401 sf, 94.07% Impervious,  Inflow Depth = 7.10"    for  100-yr event
Inflow = 12.68 cfs @ 11.97 hrs,  Volume= 30,420 cf
Outflow = 2.46 cfs @ 12.13 hrs,  Volume= 30,420 cf,  Atten= 81%,  Lag= 10.0 min
Discarded = 0.12 cfs @ 6.02 hrs,  Volume= 20,551 cf
Primary = 2.34 cfs @ 12.13 hrs,  Volume= 9,869 cf

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 72.16' @ 12.13 hrs   Surf.Area= 8,296 sf   Storage= 15,264 cf

Plug-Flow detention time= 634.2 min calculated for 30,417 cf (100% of inflow)
Center-of-Mass det. time= 634.3 min ( 1,383.7 - 749.4 )

Volume Invert Avail.Storage Storage Description
#1 69.30' 7,755 cf stone (Prismatic) Listed below (Recalc)

29,036 cf Overall - 9,647 cf Embedded = 19,389 cf  x 40.0% Voids
#2 69.80' 9,647 cf ADS_StormTech SC-740 +Cap  x 210  Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

17,403 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
69.30 8,296 0 0
72.80 8,296 29,036 29,036

Device Routing     Invert Outlet Devices
#1 Primary 69.30' 18.0"  Round RCP_Round  18"   

L= 13.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 69.30' / 69.00'   S= 0.0231 '/'   Cc= 0.900   
n= 0.015,  Flow Area= 1.77 sf   

#2 Device 1 71.30' 3.0" Vert. Orifice    C= 0.600   
#3 Device 1 71.80' Custom Weir, Cv= 2.62 (C= 3.28)   

Head (feet)  0.00  1.00  1.00  1.57   
Width (feet)  3.00  3.00  4.00  4.00   

#4 Discarded 69.30' 0.630 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.12 cfs @ 6.02 hrs  HW=69.34'   (Free Discharge)
4=Exfiltration  (Exfiltration Controls 0.12 cfs)

Primary OutFlow  Max=2.33 cfs @ 12.13 hrs  HW=72.16'   (Free Discharge)
1=RCP_Round  18"  (Passes 2.33 cfs of 14.84 cfs potential flow)

2=Orifice  (Orifice Controls 0.20 cfs @ 4.13 fps)
3=Custom Weir  (Weir Controls 2.13 cfs @ 1.97 fps)
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Type II 24-hr  100-yr Rainfall=7.58"PC201167 HydroCAD-02
  Printed  6/3/2021Prepared by Bohler Engineering

HydroCAD® 10.00-22  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Pond 2P: UG Basin 2

Total
Discarded
Primary

Stage-Discharge

Discharge  (cfs)
181614121086420
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 Exfiltration 
 RCP_Round  18" 

 Orifice 

 Custom Weir 
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Type II 24-hr  100-yr Rainfall=7.58"PC201167 HydroCAD-02
  Printed  6/3/2021Prepared by Bohler Engineering

HydroCAD® 10.00-22  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond 2P: UG Basin 2

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

69.30 8,296 0
69.35 8,296 166
69.40 8,296 332
69.45 8,296 498
69.50 8,296 664
69.55 8,296 830
69.60 8,296 996
69.65 8,296 1,161
69.70 8,296 1,327
69.75 8,296 1,493
69.80 8,296 1,659
69.85 8,296 1,992
69.90 8,296 2,324
69.95 8,296 2,656
70.00 8,296 2,988
70.05 8,296 3,318
70.10 8,296 3,647
70.15 8,296 3,975
70.20 8,296 4,302
70.25 8,296 4,628
70.30 8,296 4,953
70.35 8,296 5,276
70.40 8,296 5,598
70.45 8,296 5,918
70.50 8,296 6,237
70.55 8,296 6,554
70.60 8,296 6,869
70.65 8,296 7,183
70.70 8,296 7,496
70.75 8,296 7,806
70.80 8,296 8,115
70.85 8,296 8,421
70.90 8,296 8,726
70.95 8,296 9,028
71.00 8,296 9,328
71.05 8,296 9,626
71.10 8,296 9,921
71.15 8,296 10,214
71.20 8,296 10,504
71.25 8,296 10,791
71.30 8,296 11,076
71.35 8,296 11,358
71.40 8,296 11,636
71.45 8,296 11,912
71.50 8,296 12,183
71.55 8,296 12,450
71.60 8,296 12,713
71.65 8,296 12,972
71.70 8,296 13,227
71.75 8,296 13,477
71.80 8,296 13,722
71.85 8,296 13,962
71.90 8,296 14,195

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

71.95 8,296 14,421
72.00 8,296 14,638
72.05 8,296 14,844
72.10 8,296 15,038
72.15 8,296 15,223
72.20 8,296 15,402
72.25 8,296 15,575
72.30 8,296 15,744
72.35 8,296 15,910
72.40 8,296 16,075
72.45 8,296 16,241
72.50 8,296 16,407
72.55 8,296 16,573
72.60 8,296 16,739
72.65 8,296 16,905
72.70 8,296 17,071
72.75 8,296 17,237
72.80 8,296 17,403
72.85 8,296 17,403
72.90 8,296 17,403
72.95 8,296 17,403
73.00 8,296 17,403
73.05 8,296 17,403
73.10 8,296 17,403
73.15 8,296 17,403
73.20 8,296 17,403
73.25 8,296 17,403
73.30 8,296 17,403
73.35 8,296 17,403
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Type II 24-hr  100-yr Rainfall=7.58"PC201167 HydroCAD-02
  Printed  6/3/2021Prepared by Bohler Engineering

HydroCAD® 10.00-22  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Summary for Pond 3P: UG Basin 3

Inflow Area = 42,253 sf,100.00% Impervious,  Inflow Depth = 7.34"    for  100-yr event
Inflow = 10.50 cfs @ 11.97 hrs,  Volume= 25,847 cf
Outflow = 4.33 cfs @ 12.07 hrs,  Volume= 25,847 cf,  Atten= 59%,  Lag= 6.2 min
Discarded = 0.12 cfs @ 5.95 hrs,  Volume= 17,240 cf
Primary = 4.22 cfs @ 12.07 hrs,  Volume= 8,607 cf

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 65.05' @ 12.07 hrs   Surf.Area= 6,289 sf   Storage= 11,700 cf

Plug-Flow detention time= 477.1 min calculated for 25,844 cf (100% of inflow)
Center-of-Mass det. time= 477.2 min ( 1,214.9 - 737.7 )

Volume Invert Avail.Storage Storage Description
#1 62.10' 5,956 cf stone (Prismatic) Listed below (Recalc)

22,011 cf Overall - 7,121 cf Embedded = 14,891 cf  x 40.0% Voids
#2 62.60' 7,121 cf ADS_StormTech SC-740 +Cap  x 155  Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

13,077 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
62.10 6,289 0 0
65.60 6,289 22,011 22,011

Device Routing     Invert Outlet Devices
#1 Primary 62.10' 18.0"  Round RCP_Round  18"   

L= 7.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 62.10' / 61.90'   S= 0.0286 '/'   Cc= 0.900   
n= 0.015,  Flow Area= 1.77 sf   

#2 Device 1 64.10' 3.0" Vert. Orifice    C= 0.600   
#3 Device 1 64.60' Custom Weir, Cv= 2.62 (C= 3.28)   

Head (feet)  0.00  2.28   
Width (feet)  4.00  4.00   

#4 Discarded 62.10' 0.800 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.12 cfs @ 5.95 hrs  HW=62.15'   (Free Discharge)
4=Exfiltration  (Exfiltration Controls 0.12 cfs)

Primary OutFlow  Max=4.21 cfs @ 12.07 hrs  HW=65.05'   (Free Discharge)
1=RCP_Round  18"  (Passes 4.21 cfs of 15.58 cfs potential flow)

2=Orifice  (Orifice Controls 0.22 cfs @ 4.38 fps)
3=Custom Weir  (Weir Controls 4.00 cfs @ 2.20 fps)
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Pond 3P: UG Basin 3

Total
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Primary

Stage-Discharge

Discharge  (cfs)
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Stage-Area-Storage for Pond 3P: UG Basin 3

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

62.10 6,289 0
62.15 6,289 126
62.20 6,289 252
62.25 6,289 377
62.30 6,289 503
62.35 6,289 629
62.40 6,289 755
62.45 6,289 880
62.50 6,289 1,006
62.55 6,289 1,132
62.60 6,289 1,258
62.65 6,289 1,507
62.70 6,289 1,755
62.75 6,289 2,004
62.80 6,289 2,252
62.85 6,289 2,499
62.90 6,289 2,745
62.95 6,289 2,991
63.00 6,289 3,235
63.05 6,289 3,479
63.10 6,289 3,722
63.15 6,289 3,964
63.20 6,289 4,205
63.25 6,289 4,444
63.30 6,289 4,683
63.35 6,289 4,920
63.40 6,289 5,156
63.45 6,289 5,392
63.50 6,289 5,625
63.55 6,289 5,858
63.60 6,289 6,089
63.65 6,289 6,319
63.70 6,289 6,547
63.75 6,289 6,773
63.80 6,289 6,998
63.85 6,289 7,221
63.90 6,289 7,442
63.95 6,289 7,661
64.00 6,289 7,879
64.05 6,289 8,094
64.10 6,289 8,308
64.15 6,289 8,519
64.20 6,289 8,728
64.25 6,289 8,934
64.30 6,289 9,138
64.35 6,289 9,338
64.40 6,289 9,536
64.45 6,289 9,730
64.50 6,289 9,922
64.55 6,289 10,110
64.60 6,289 10,294
64.65 6,289 10,474
64.70 6,289 10,650

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

64.75 6,289 10,820
64.80 6,289 10,983
64.85 6,289 11,138
64.90 6,289 11,285
64.95 6,289 11,425
65.00 6,289 11,560
65.05 6,289 11,691
65.10 6,289 11,819
65.15 6,289 11,945
65.20 6,289 12,071
65.25 6,289 12,197
65.30 6,289 12,322
65.35 6,289 12,448
65.40 6,289 12,574
65.45 6,289 12,700
65.50 6,289 12,825
65.55 6,289 12,951
65.60 6,289 13,077
65.65 6,289 13,077
65.70 6,289 13,077
65.75 6,289 13,077
65.80 6,289 13,077
65.85 6,289 13,077
65.90 6,289 13,077
65.95 6,289 13,077
66.00 6,289 13,077
66.05 6,289 13,077
66.10 6,289 13,077
66.15 6,289 13,077
66.20 6,289 13,077
66.25 6,289 13,077
66.30 6,289 13,077
66.35 6,289 13,077
66.40 6,289 13,077
66.45 6,289 13,077
66.50 6,289 13,077
66.55 6,289 13,077
66.60 6,289 13,077
66.65 6,289 13,077
66.70 6,289 13,077
66.75 6,289 13,077
66.80 6,289 13,077
66.85 6,289 13,077
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Summary for Pond 4P: UG Basin 4

Inflow Area = 54,014 sf, 70.97% Impervious,  Inflow Depth = 6.16"    for  100-yr event
Inflow = 12.49 cfs @ 11.97 hrs,  Volume= 27,719 cf
Outflow = 6.12 cfs @ 12.06 hrs,  Volume= 27,719 cf,  Atten= 51%,  Lag= 5.5 min
Primary = 6.12 cfs @ 12.06 hrs,  Volume= 27,719 cf

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 62.13' @ 12.06 hrs   Surf.Area= 6,473 sf   Storage= 12,316 cf

Plug-Flow detention time= 282.7 min calculated for 27,716 cf (100% of inflow)
Center-of-Mass det. time= 282.9 min ( 1,063.4 - 780.5 )

Volume Invert Avail.Storage Storage Description
#1 59.00' 6,251 cf stone (Prismatic) Listed below (Recalc)

22,656 cf Overall - 7,029 cf Embedded = 15,627 cf  x 40.0% Voids
#2 59.50' 7,029 cf ADS_StormTech SC-740 +Cap  x 153  Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

13,279 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
59.00 6,473 0 0
62.50 6,473 22,656 22,656

Device Routing     Invert Outlet Devices
#1 Primary 59.00' 18.0"  Round RCP_Round  18"   

L= 26.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 59.00' / 58.74'   S= 0.0100 '/'   Cc= 0.900   
n= 0.015,  Flow Area= 1.77 sf   

#2 Device 1 59.00' 3.0" Vert. Orifice    C= 0.600   
#3 Device 1 61.50' Custom Weir, Cv= 2.62 (C= 3.28)   

Head (feet)  0.00  1.00  1.00  2.87   
Width (feet)  3.50  3.50  4.00  4.00   

Primary OutFlow  Max=6.11 cfs @ 12.06 hrs  HW=62.13'   (Free Discharge)
1=RCP_Round  18"  (Passes 6.11 cfs of 14.39 cfs potential flow)

2=Orifice  (Orifice Controls 0.41 cfs @ 8.34 fps)
3=Custom Weir  (Weir Controls 5.70 cfs @ 2.60 fps)
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Pond 4P: UG Basin 4

Primary
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Discharge  (cfs)
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Type II 24-hr  100-yr Rainfall=7.58"PC201167 HydroCAD-02
  Printed  6/3/2021Prepared by Bohler Engineering
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Stage-Area-Storage for Pond 4P: UG Basin 4

Elevation
(feet)

Storage
(cubic-feet)

59.00 0
59.04 104
59.08 207
59.12 311
59.16 414
59.20 518
59.24 621
59.28 725
59.32 829
59.36 932
59.40 1,036
59.44 1,139
59.48 1,243
59.52 1,395
59.56 1,596
59.60 1,796
59.64 1,997
59.68 2,197
59.72 2,397
59.76 2,596
59.80 2,794
59.84 2,993
59.88 3,190
59.92 3,387
59.96 3,584
60.00 3,780
60.04 3,975
60.08 4,170
60.12 4,364
60.16 4,557
60.20 4,750
60.24 4,941
60.28 5,133
60.32 5,323
60.36 5,512
60.40 5,701
60.44 5,889
60.48 6,076
60.52 6,262
60.56 6,448
60.60 6,632
60.64 6,815
60.68 6,997
60.72 7,178
60.76 7,358
60.80 7,537
60.84 7,714
60.88 7,891
60.92 8,066
60.96 8,240
61.00 8,412
61.04 8,584
61.08 8,754

Elevation
(feet)

Storage
(cubic-feet)

61.12 8,922
61.16 9,089
61.20 9,253
61.24 9,416
61.28 9,577
61.32 9,736
61.36 9,893
61.40 10,048
61.44 10,201
61.48 10,352
61.52 10,500
61.56 10,646
61.60 10,788
61.64 10,927
61.68 11,062
61.72 11,192
61.76 11,317
61.80 11,437
61.84 11,552
61.88 11,663
61.92 11,773
61.96 11,880
62.00 11,985
62.04 12,088
62.08 12,192
62.12 12,296
62.16 12,399
62.20 12,503
62.24 12,606
62.28 12,710
62.32 12,813
62.36 12,917
62.40 13,021
62.44 13,124
62.48 13,228
62.52 13,279
62.56 13,279
62.60 13,279
62.64 13,279
62.68 13,279
62.72 13,279
62.76 13,279
62.80 13,279
62.84 13,279
62.88 13,279
62.92 13,279
62.96 13,279
63.00 13,279
63.04 13,279
63.08 13,279
63.12 13,279
63.16 13,279
63.20 13,279

Elevation
(feet)

Storage
(cubic-feet)

63.24 13,279
63.28 13,279
63.32 13,279
63.36 13,279
63.40 13,279
63.44 13,279
63.48 13,279
63.52 13,279
63.56 13,279
63.60 13,279
63.64 13,279
63.68 13,279
63.72 13,279
63.76 13,279
63.80 13,279
63.84 13,279
63.88 13,279
63.92 13,279
63.96 13,279
64.00 13,279
64.04 13,279
64.08 13,279
64.12 13,279
64.16 13,279
64.20 13,279
64.24 13,279
64.28 13,279
64.32 13,279
64.36 13,279

63
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Summary for Pond 5P: UG Basin 5

Inflow Area = 45,302 sf, 75.00% Impervious,  Inflow Depth = 6.63"    for  100-yr event
Inflow = 10.90 cfs @ 11.97 hrs,  Volume= 25,022 cf
Outflow = 0.88 cfs @ 12.48 hrs,  Volume= 25,022 cf,  Atten= 92%,  Lag= 30.6 min
Discarded = 0.49 cfs @ 11.15 hrs,  Volume= 23,559 cf
Primary = 0.39 cfs @ 12.48 hrs,  Volume= 1,463 cf

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 82.56' @ 12.48 hrs   Surf.Area= 6,321 sf   Storage= 10,664 cf

Plug-Flow detention time= 151.0 min calculated for 25,019 cf (100% of inflow)
Center-of-Mass det. time= 151.0 min ( 917.9 - 766.9 )

Volume Invert Avail.Storage Storage Description
#1 80.00' 5,909 cf stone (Prismatic) Listed below (Recalc)

22,124 cf Overall - 7,350 cf Embedded = 14,773 cf  x 40.0% Voids
#2 80.50' 7,350 cf ADS_StormTech SC-740 +Cap  x 160  Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

13,260 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
80.00 6,321 0 0
83.50 6,321 22,124 22,124

Device Routing     Invert Outlet Devices
#1 Primary 80.00' 18.0"  Round RCP_Round  18"   

L= 108.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 80.00' / 79.04'   S= 0.0089 '/'   Cc= 0.900   
n= 0.015,  Flow Area= 1.77 sf   

#2 Device 1 82.00' 3.0" Vert. Orifice    C= 0.600   
#3 Device 1 82.50' Custom Weir, Cv= 2.62 (C= 3.28)   

Head (feet)  0.00  4.62   
Width (feet)  5.00  5.00   

#4 Discarded 80.00' 3.360 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.49 cfs @ 11.15 hrs  HW=80.07'   (Free Discharge)
4=Exfiltration  (Exfiltration Controls 0.49 cfs)

Primary OutFlow  Max=0.38 cfs @ 12.48 hrs  HW=82.56'   (Free Discharge)
1=RCP_Round  18"  (Passes 0.38 cfs of 10.29 cfs potential flow)

2=Orifice  (Orifice Controls 0.16 cfs @ 3.17 fps)
3=Custom Weir  (Weir Controls 0.22 cfs @ 0.78 fps)
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Pond 5P: UG Basin 5

Total
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Type II 24-hr  100-yr Rainfall=7.58"PC201167 HydroCAD-02
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Stage-Area-Storage for Pond 5P: UG Basin 5

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

80.00 6,321 0
80.10 6,321 253
80.20 6,321 506
80.30 6,321 759
80.40 6,321 1,011
80.50 6,321 1,264
80.60 6,321 1,771
80.70 6,321 2,276
80.80 6,321 2,779
80.90 6,321 3,278
81.00 6,321 3,774
81.10 6,321 4,265
81.20 6,321 4,752
81.30 6,321 5,234
81.40 6,321 5,711
81.50 6,321 6,183
81.60 6,321 6,648
81.70 6,321 7,107
81.80 6,321 7,559
81.90 6,321 8,003
82.00 6,321 8,439
82.10 6,321 8,866
82.20 6,321 9,282
82.30 6,321 9,686
82.40 6,321 10,078
82.50 6,321 10,455
82.60 6,321 10,816
82.70 6,321 11,153
82.80 6,321 11,458
82.90 6,321 11,735
83.00 6,321 11,995
83.10 6,321 12,248
83.20 6,321 12,501
83.30 6,321 12,754
83.40 6,321 13,007
83.50 6,321 13,260
83.60 6,321 13,260
83.70 6,321 13,260
83.80 6,321 13,260
83.90 6,321 13,260
84.00 6,321 13,260
84.10 6,321 13,260
84.20 6,321 13,260
84.30 6,321 13,260
84.40 6,321 13,260
84.50 6,321 13,260
84.60 6,321 13,260
84.70 6,321 13,260
84.80 6,321 13,260
84.90 6,321 13,260
85.00 6,321 13,260
85.10 6,321 13,260
85.20 6,321 13,260

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

85.30 6,321 13,260
85.40 6,321 13,260
85.50 6,321 13,260
85.60 6,321 13,260
85.70 6,321 13,260
85.80 6,321 13,260
85.90 6,321 13,260
86.00 6,321 13,260
86.10 6,321 13,260
86.20 6,321 13,260
86.30 6,321 13,260
86.40 6,321 13,260
86.50 6,321 13,260
86.60 6,321 13,260
86.70 6,321 13,260
86.80 6,321 13,260
86.90 6,321 13,260
87.00 6,321 13,260
87.10 6,321 13,260
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Summary for Link 1L: Total Post POI 1

Inflow Area = 422,968 sf, 63.65% Impervious,  Inflow Depth = 3.47"    for  100-yr event
Inflow = 30.46 cfs @ 12.01 hrs,  Volume= 122,422 cf
Primary = 30.46 cfs @ 12.01 hrs,  Volume= 122,422 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
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Subcatchment 1S: DA-1E

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
1-yr Rainfall=2.73"

Runoff Area=9.700 ac
Runoff Volume=18,675 cf

Runoff Depth=0.53"
Tc=7.4 min

CN=69

7.82 cfs
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Subcatchment 2S: DA-2P(A)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
1-yr Rainfall=2.73"

Runoff Area=1.900 ac
Runoff Volume=13,154 cf

Runoff Depth=1.91"
Tc=6.0 min

CN=92

6.21 cfs
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Subcatchment 3S: DA-2P(B)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
1-yr Rainfall=2.73"

Runoff Area=1.180 ac
Runoff Volume=9,795 cf

Runoff Depth=2.29"
Tc=6.0 min

CN=96

4.36 cfs
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Subcatchment 4S: DA-2P(C)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
1-yr Rainfall=2.73"

Runoff Area=0.970 ac
Runoff Volume=8,801 cf

Runoff Depth=2.50"
Tc=6.0 min

CN=98

3.73 cfs
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Subcatchment 5S: DA-2P(D)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
1-yr Rainfall=2.73"

Runoff Area=1.240 ac
Runoff Volume=7,113 cf

Runoff Depth=1.58"
Tc=6.0 min

CN=88

3.46 cfs
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Subcatchment 6S: DA-2P(E)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
1-yr Rainfall=2.73"

Runoff Area=1.040 ac
Runoff Volume=7,200 cf

Runoff Depth=1.91"
Tc=6.0 min

CN=92

3.40 cfs
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Subcatchment 7S: DA-2P(F) - Bypass

Runoff
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Type II 24-hr
1-yr Rainfall=2.73"

Runoff Area=3.380 ac
Runoff Volume=11,543 cf

Runoff Depth=0.94"
Tc=6.0 min

CN=78

5.67 cfs
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Pond 1P: UG Basin 1

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

6

5

4

3

2

1

0

Inflow Area=82,764 sf
Peak Elev=74.93'

Storage=10,101 cf
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Type II 24-hr
2-yr Rainfall=3.28"

Runoff Area=9.700 ac
Runoff Volume=29,050 cf

Runoff Depth=0.83"
Tc=7.4 min

CN=69

12.95 cfs
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Type II 24-hr
2-yr Rainfall=3.28"

Runoff Area=1.900 ac
Runoff Volume=16,737 cf

Runoff Depth=2.43"
Tc=6.0 min

CN=92
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Type II 24-hr
2-yr Rainfall=3.28"

Runoff Area=1.180 ac
Runoff Volume=12,114 cf

Runoff Depth=2.83"
Tc=6.0 min

CN=96
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Type II 24-hr
2-yr Rainfall=3.28"

Runoff Area=0.970 ac
Runoff Volume=10,729 cf

Runoff Depth=3.05"
Tc=6.0 min

CN=98
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Type II 24-hr
2-yr Rainfall=3.28"

Runoff Area=1.240 ac
Runoff Volume=9,313 cf

Runoff Depth=2.07"
Tc=6.0 min

CN=88

4.48 cfs
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Type II 24-hr
2-yr Rainfall=3.28"

Runoff Area=1.040 ac
Runoff Volume=9,161 cf

Runoff Depth=2.43"
Tc=6.0 min

CN=92

4.26 cfs
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Type II 24-hr
2-yr Rainfall=3.28"

Runoff Area=3.380 ac
Runoff Volume=16,346 cf

Runoff Depth=1.33"
Tc=6.0 min

CN=78
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Type II 24-hr
5-yr Rainfall=4.12"

Runoff Area=9.700 ac
Runoff Volume=47,369 cf

Runoff Depth=1.35"
Tc=7.4 min

CN=69
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Type II 24-hr
5-yr Rainfall=4.12"

Runoff Area=1.900 ac
Runoff Volume=22,302 cf

Runoff Depth=3.23"
Tc=6.0 min

CN=92
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Type II 24-hr
5-yr Rainfall=4.12"

Runoff Area=1.180 ac
Runoff Volume=15,673 cf

Runoff Depth=3.66"
Tc=6.0 min

CN=96
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Type II 24-hr
5-yr Rainfall=4.12"

Runoff Area=0.970 ac
Runoff Volume=13,679 cf

Runoff Depth=3.88"
Tc=6.0 min
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Type II 24-hr
5-yr Rainfall=4.12"

Runoff Area=1.240 ac
Runoff Volume=12,786 cf

Runoff Depth=2.84"
Tc=6.0 min
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Type II 24-hr
5-yr Rainfall=4.12"

Runoff Area=1.040 ac
Runoff Volume=12,207 cf

Runoff Depth=3.23"
Tc=6.0 min
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5-yr Rainfall=4.12"

Runoff Area=3.380 ac
Runoff Volume=24,330 cf

Runoff Depth=1.98"
Tc=6.0 min
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Type II 24-hr
10-yr Rainfall=4.82"

Runoff Area=9.700 ac
Runoff Volume=64,351 cf

Runoff Depth=1.83"
Tc=7.4 min

CN=69

30.02 cfs
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Type II 24-hr
10-yr Rainfall=4.82"

Runoff Area=1.900 ac
Runoff Volume=26,992 cf

Runoff Depth=3.91"
Tc=6.0 min

CN=92
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Type II 24-hr
10-yr Rainfall=4.82"

Runoff Area=1.180 ac
Runoff Volume=18,649 cf

Runoff Depth=4.35"
Tc=6.0 min

CN=96
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Type II 24-hr
10-yr Rainfall=4.82"

Runoff Area=0.970 ac
Runoff Volume=16,139 cf

Runoff Depth=4.58"
Tc=6.0 min
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Type II 24-hr
10-yr Rainfall=4.82"

Runoff Area=1.240 ac
Runoff Volume=15,746 cf
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Runoff Area=1.040 ac
Runoff Volume=14,775 cf

Runoff Depth=3.91"
Tc=6.0 min

CN=92
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Type II 24-hr
10-yr Rainfall=4.82"

Runoff Area=3.380 ac
Runoff Volume=31,405 cf

Runoff Depth=2.56"
Tc=6.0 min

CN=78
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Type II 24-hr
25-yr Rainfall=5.82"

Runoff Area=9.700 ac
Runoff Volume=90,590 cf

Runoff Depth=2.57"
Tc=7.4 min

CN=69

42.42 cfs
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Type II 24-hr
25-yr Rainfall=5.82"

Runoff Area=1.900 ac
Runoff Volume=33,744 cf

Runoff Depth=4.89"
Tc=6.0 min

CN=92

14.99 cfs
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Type II 24-hr
25-yr Rainfall=5.82"

Runoff Area=1.180 ac
Runoff Volume=22,909 cf

Runoff Depth=5.35"
Tc=6.0 min

CN=96

9.68 cfs
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Type II 24-hr
25-yr Rainfall=5.82"

Runoff Area=0.970 ac
Runoff Volume=19,655 cf

Runoff Depth=5.58"
Tc=6.0 min

CN=98

8.05 cfs
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Type II 24-hr
25-yr Rainfall=5.82"

Runoff Area=1.240 ac
Runoff Volume=20,043 cf

Runoff Depth=4.45"
Tc=6.0 min

CN=88

9.23 cfs

124



Type II 24-hr  25-yr Rainfall=5.82"PC201167 HydroCAD-02
  Printed  6/3/2021Prepared by Bohler Engineering

HydroCAD® 10.00-22  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Subcatchment 6S: DA-2P(E)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

9

8

7

6

5

4

3

2

1

0

Type II 24-hr
25-yr Rainfall=5.82"

Runoff Area=1.040 ac
Runoff Volume=18,470 cf

Runoff Depth=4.89"
Tc=6.0 min

CN=92

8.20 cfs
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Type II 24-hr
25-yr Rainfall=5.82"

Runoff Area=3.380 ac
Runoff Volume=41,966 cf

Runoff Depth=3.42"
Tc=6.0 min

CN=78

20.39 cfs
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Peak Elev=76.25'
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Type II 24-hr
50-yr Rainfall=6.67"

Runoff Area=9.700 ac
Runoff Volume=114,268 cf

Runoff Depth=3.25"
Tc=7.4 min

CN=69

53.44 cfs
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Type II 24-hr
50-yr Rainfall=6.67"

Runoff Area=1.900 ac
Runoff Volume=39,514 cf

Runoff Depth=5.73"
Tc=6.0 min

CN=92

17.37 cfs
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Type II 24-hr
50-yr Rainfall=6.67"

Runoff Area=1.180 ac
Runoff Volume=26,535 cf

Runoff Depth=6.19"
Tc=6.0 min

CN=96

11.13 cfs
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Type II 24-hr
50-yr Rainfall=6.67"

Runoff Area=0.970 ac
Runoff Volume=22,645 cf

Runoff Depth=6.43"
Tc=6.0 min

CN=98

9.23 cfs
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Type II 24-hr
50-yr Rainfall=6.67"

Runoff Area=1.240 ac
Runoff Volume=23,736 cf

Runoff Depth=5.27"
Tc=6.0 min

CN=88

10.81 cfs
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Type II 24-hr
50-yr Rainfall=6.67"

Runoff Area=1.040 ac
Runoff Volume=21,629 cf

Runoff Depth=5.73"
Tc=6.0 min

CN=92

9.51 cfs
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Type II 24-hr
50-yr Rainfall=6.67"

Runoff Area=3.380 ac
Runoff Volume=51,244 cf

Runoff Depth=4.18"
Tc=6.0 min

CN=78

24.69 cfs
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Peak Elev=76.52'
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Peak Elev=71.95'
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Peak Elev=64.80'
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Inflow Area=54,014 sf
Peak Elev=61.82'
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10.81 cfs

2.49 cfs
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Inflow Area=45,302 sf
Peak Elev=82.20'
Storage=9,303 cf
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Inflow Area=422,968 sf
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Type II 24-hr
100-yr Rainfall=7.58"

Runoff Area=9.700 ac
Runoff Volume=140,671 cf

Runoff Depth=4.00"
Tc=7.4 min

CN=69

65.57 cfs
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Subcatchment 2S: DA-2P(A)

Runoff

Hydrograph
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Type II 24-hr
100-yr Rainfall=7.58"

Runoff Area=1.900 ac
Runoff Volume=45,713 cf

Runoff Depth=6.63"
Tc=6.0 min

CN=92

19.91 cfs
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Subcatchment 3S: DA-2P(B)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100-yr Rainfall=7.58"

Runoff Area=1.180 ac
Runoff Volume=30,420 cf

Runoff Depth=7.10"
Tc=6.0 min

CN=96

12.68 cfs
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Subcatchment 4S: DA-2P(C)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100-yr Rainfall=7.58"

Runoff Area=0.970 ac
Runoff Volume=25,847 cf

Runoff Depth=7.34"
Tc=6.0 min

CN=98

10.50 cfs
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Subcatchment 5S: DA-2P(D)

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr
100-yr Rainfall=7.58"

Runoff Area=1.240 ac
Runoff Volume=27,719 cf

Runoff Depth=6.16"
Tc=6.0 min

CN=88

12.49 cfs
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Subcatchment 6S: DA-2P(E)

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100-yr Rainfall=7.58"

Runoff Area=1.040 ac
Runoff Volume=25,022 cf

Runoff Depth=6.63"
Tc=6.0 min

CN=92

10.90 cfs
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Subcatchment 7S: DA-2P(F) - Bypass

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100-yr Rainfall=7.58"

Runoff Area=3.380 ac
Runoff Volume=61,398 cf

Runoff Depth=5.00"
Tc=6.0 min

CN=78

29.32 cfs
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Pond 1P: UG Basin 1

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=82,764 sf
Peak Elev=76.95'

Storage=34,727 cf

19.91 cfs

0.27 cfs
0.06 cfs

0.21 cfs
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Pond 2P: UG Basin 2

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=51,401 sf
Peak Elev=72.16'

Storage=15,264 cf

12.68 cfs

2.46 cfs

0.12 cfs

2.34 cfs
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Pond 3P: UG Basin 3

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=42,253 sf
Peak Elev=65.05'

Storage=11,700 cf

10.50 cfs

4.33 cfs

0.12 cfs

4.22 cfs
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Pond 4P: UG Basin 4

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Inflow Area=54,014 sf
Peak Elev=62.13'

Storage=12,316 cf

12.49 cfs

6.12 cfs
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Pond 5P: UG Basin 5

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Inflow Area=45,302 sf
Peak Elev=82.56'

Storage=10,664 cf

10.90 cfs

0.88 cfs
0.49 cfs

0.39 cfs
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Link 1L: Total Post POI 1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=422,968 sf
30.46 cfs

30.46 cfs
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Hydrograph for Pond 1P: UG Basin 1

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 74.00 0.00 0.00 0.00
2.00 0.00 0 74.00 0.00 0.00 0.00
4.00 0.00 0 74.00 0.00 0.00 0.00
6.00 0.02 41 74.01 0.00 0.00 0.00
8.00 0.05 187 74.03 0.02 0.02 0.00

10.00 0.13 514 74.07 0.06 0.06 0.00
12.00 7.17 7,087 74.73 0.06 0.06 0.00
14.00 0.23 11,626 75.04 0.06 0.06 0.00
16.00 0.14 12,522 75.10 0.06 0.06 0.00
18.00 0.11 13,003 75.14 0.06 0.06 0.00
20.00 0.08 13,272 75.16 0.06 0.06 0.00
22.00 0.07 13,406 75.16 0.06 0.06 0.00
24.00 0.07 13,499 75.17 0.06 0.06 0.00
26.00 0.00 13,116 75.14 0.06 0.06 0.00
28.00 0.00 12,711 75.12 0.06 0.06 0.00
30.00 0.00 12,307 75.09 0.06 0.06 0.00
32.00 0.00 11,902 75.06 0.06 0.06 0.00
34.00 0.00 11,498 75.03 0.06 0.06 0.00
36.00 0.00 11,093 75.00 0.06 0.06 0.00
38.00 0.00 10,688 74.97 0.06 0.06 0.00
40.00 0.00 10,284 74.95 0.06 0.06 0.00
42.00 0.00 9,879 74.92 0.06 0.06 0.00
44.00 0.00 9,474 74.89 0.06 0.06 0.00
46.00 0.00 9,070 74.86 0.06 0.06 0.00
48.00 0.00 8,665 74.84 0.06 0.06 0.00
50.00 0.00 8,261 74.81 0.06 0.06 0.00
52.00 0.00 7,856 74.78 0.06 0.06 0.00
54.00 0.00 7,451 74.75 0.06 0.06 0.00
56.00 0.00 7,047 74.72 0.06 0.06 0.00
58.00 0.00 6,642 74.70 0.06 0.06 0.00
60.00 0.00 6,237 74.67 0.06 0.06 0.00
62.00 0.00 5,833 74.64 0.06 0.06 0.00
64.00 0.00 5,428 74.61 0.06 0.06 0.00
66.00 0.00 5,024 74.59 0.06 0.06 0.00
68.00 0.00 4,619 74.56 0.06 0.06 0.00
70.00 0.00 4,214 74.53 0.06 0.06 0.00
72.00 0.00 3,810 74.51 0.06 0.06 0.00
74.00 0.00 3,405 74.46 0.06 0.06 0.00
76.00 0.00 3,000 74.40 0.06 0.06 0.00
78.00 0.00 2,596 74.35 0.06 0.06 0.00
80.00 0.00 2,191 74.29 0.06 0.06 0.00
82.00 0.00 1,787 74.24 0.06 0.06 0.00
84.00 0.00 1,382 74.18 0.06 0.06 0.00
86.00 0.00 977 74.13 0.06 0.06 0.00
88.00 0.00 573 74.08 0.06 0.06 0.00
90.00 0.00 246 74.03 0.03 0.03 0.00
92.00 0.00 104 74.01 0.01 0.01 0.00
94.00 0.00 44 74.01 0.01 0.01 0.00
96.00 0.00 18 74.00 0.00 0.00 0.00
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Hydrograph for Pond 2P: UG Basin 2

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 69.30 0.00 0.00 0.00
2.00 0.00 0 69.30 0.00 0.00 0.00
4.00 0.01 13 69.30 0.01 0.01 0.00
6.00 0.03 35 69.31 0.03 0.03 0.00
8.00 0.06 59 69.32 0.05 0.05 0.00

10.00 0.12 117 69.34 0.11 0.11 0.00
12.00 4.85 4,388 70.21 0.12 0.12 0.00
14.00 0.15 6,797 70.59 0.12 0.12 0.00
16.00 0.09 6,773 70.58 0.12 0.12 0.00
18.00 0.07 6,475 70.54 0.12 0.12 0.00
20.00 0.05 6,040 70.47 0.12 0.12 0.00
22.00 0.05 5,516 70.39 0.12 0.12 0.00
24.00 0.04 4,965 70.30 0.12 0.12 0.00
26.00 0.00 4,108 70.17 0.12 0.12 0.00
28.00 0.00 3,237 70.04 0.12 0.12 0.00
30.00 0.00 2,366 69.91 0.12 0.12 0.00
32.00 0.00 1,495 69.75 0.12 0.12 0.00
34.00 0.00 624 69.49 0.12 0.12 0.00
36.00 0.00 8 69.30 0.01 0.01 0.00
38.00 0.00 0 69.30 0.00 0.00 0.00
40.00 0.00 0 69.30 0.00 0.00 0.00
42.00 0.00 0 69.30 0.00 0.00 0.00
44.00 0.00 0 69.30 0.00 0.00 0.00
46.00 0.00 0 69.30 0.00 0.00 0.00
48.00 0.00 0 69.30 0.00 0.00 0.00
50.00 0.00 0 69.30 0.00 0.00 0.00
52.00 0.00 0 69.30 0.00 0.00 0.00
54.00 0.00 0 69.30 0.00 0.00 0.00
56.00 0.00 0 69.30 0.00 0.00 0.00
58.00 0.00 0 69.30 0.00 0.00 0.00
60.00 0.00 0 69.30 0.00 0.00 0.00
62.00 0.00 0 69.30 0.00 0.00 0.00
64.00 0.00 0 69.30 0.00 0.00 0.00
66.00 0.00 0 69.30 0.00 0.00 0.00
68.00 0.00 0 69.30 0.00 0.00 0.00
70.00 0.00 0 69.30 0.00 0.00 0.00
72.00 0.00 0 69.30 0.00 0.00 0.00
74.00 0.00 0 69.30 0.00 0.00 0.00
76.00 0.00 0 69.30 0.00 0.00 0.00
78.00 0.00 0 69.30 0.00 0.00 0.00
80.00 0.00 0 69.30 0.00 0.00 0.00
82.00 0.00 0 69.30 0.00 0.00 0.00
84.00 0.00 0 69.30 0.00 0.00 0.00
86.00 0.00 0 69.30 0.00 0.00 0.00
88.00 0.00 0 69.30 0.00 0.00 0.00
90.00 0.00 0 69.30 0.00 0.00 0.00
92.00 0.00 0 69.30 0.00 0.00 0.00
94.00 0.00 0 69.30 0.00 0.00 0.00
96.00 0.00 0 69.30 0.00 0.00 0.00
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Hydrograph for Pond 3P: UG Basin 3

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 62.10 0.00 0.00 0.00
2.00 0.01 6 62.10 0.01 0.01 0.00
4.00 0.03 25 62.11 0.02 0.02 0.00
6.00 0.04 43 62.12 0.04 0.04 0.00
8.00 0.06 60 62.12 0.06 0.06 0.00

10.00 0.11 106 62.14 0.10 0.10 0.00
12.00 4.10 3,761 63.11 0.12 0.12 0.00
14.00 0.12 5,672 63.51 0.12 0.12 0.00
16.00 0.08 5,539 63.48 0.12 0.12 0.00
18.00 0.06 5,178 63.40 0.12 0.12 0.00
20.00 0.04 4,701 63.30 0.12 0.12 0.00
22.00 0.04 4,151 63.19 0.12 0.12 0.00
24.00 0.04 3,578 63.07 0.12 0.12 0.00
26.00 0.00 2,752 62.90 0.12 0.12 0.00
28.00 0.00 1,913 62.73 0.12 0.12 0.00
30.00 0.00 1,075 62.53 0.12 0.12 0.00
32.00 0.00 236 62.19 0.12 0.12 0.00
34.00 0.00 0 62.10 0.00 0.00 0.00
36.00 0.00 0 62.10 0.00 0.00 0.00
38.00 0.00 0 62.10 0.00 0.00 0.00
40.00 0.00 0 62.10 0.00 0.00 0.00
42.00 0.00 0 62.10 0.00 0.00 0.00
44.00 0.00 0 62.10 0.00 0.00 0.00
46.00 0.00 0 62.10 0.00 0.00 0.00
48.00 0.00 0 62.10 0.00 0.00 0.00
50.00 0.00 0 62.10 0.00 0.00 0.00
52.00 0.00 0 62.10 0.00 0.00 0.00
54.00 0.00 0 62.10 0.00 0.00 0.00
56.00 0.00 0 62.10 0.00 0.00 0.00
58.00 0.00 0 62.10 0.00 0.00 0.00
60.00 0.00 0 62.10 0.00 0.00 0.00
62.00 0.00 0 62.10 0.00 0.00 0.00
64.00 0.00 0 62.10 0.00 0.00 0.00
66.00 0.00 0 62.10 0.00 0.00 0.00
68.00 0.00 0 62.10 0.00 0.00 0.00
70.00 0.00 0 62.10 0.00 0.00 0.00
72.00 0.00 0 62.10 0.00 0.00 0.00
74.00 0.00 0 62.10 0.00 0.00 0.00
76.00 0.00 0 62.10 0.00 0.00 0.00
78.00 0.00 0 62.10 0.00 0.00 0.00
80.00 0.00 0 62.10 0.00 0.00 0.00
82.00 0.00 0 62.10 0.00 0.00 0.00
84.00 0.00 0 62.10 0.00 0.00 0.00
86.00 0.00 0 62.10 0.00 0.00 0.00
88.00 0.00 0 62.10 0.00 0.00 0.00
90.00 0.00 0 62.10 0.00 0.00 0.00
92.00 0.00 0 62.10 0.00 0.00 0.00
94.00 0.00 0 62.10 0.00 0.00 0.00
96.00 0.00 0 62.10 0.00 0.00 0.00
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Hydrograph for Pond 4P: UG Basin 4

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 59.00 0.00
2.00 0.00 0 59.00 0.00
4.00 0.00 0 59.00 0.00
6.00 0.00 0 59.00 0.00
8.00 0.01 36 59.01 0.00

10.00 0.05 213 59.08 0.01
12.00 4.16 3,478 59.94 0.21
14.00 0.14 4,656 60.18 0.24
16.00 0.09 3,776 60.00 0.22
18.00 0.07 2,820 59.81 0.19
20.00 0.05 1,930 59.63 0.17
22.00 0.04 1,162 59.45 0.13
24.00 0.04 678 59.26 0.09
26.00 0.00 307 59.12 0.03
28.00 0.00 181 59.07 0.01
30.00 0.00 126 59.05 0.01
32.00 0.00 92 59.04 0.00
34.00 0.00 67 59.03 0.00
36.00 0.00 49 59.02 0.00
38.00 0.00 36 59.01 0.00
40.00 0.00 26 59.01 0.00
42.00 0.00 19 59.01 0.00
44.00 0.00 14 59.01 0.00
46.00 0.00 10 59.00 0.00
48.00 0.00 7 59.00 0.00
50.00 0.00 5 59.00 0.00
52.00 0.00 4 59.00 0.00
54.00 0.00 3 59.00 0.00
56.00 0.00 2 59.00 0.00
58.00 0.00 2 59.00 0.00
60.00 0.00 1 59.00 0.00
62.00 0.00 1 59.00 0.00
64.00 0.00 1 59.00 0.00
66.00 0.00 0 59.00 0.00
68.00 0.00 0 59.00 0.00
70.00 0.00 0 59.00 0.00
72.00 0.00 0 59.00 0.00
74.00 0.00 0 59.00 0.00
76.00 0.00 0 59.00 0.00
78.00 0.00 0 59.00 0.00
80.00 0.00 0 59.00 0.00
82.00 0.00 0 59.00 0.00
84.00 0.00 0 59.00 0.00
86.00 0.00 0 59.00 0.00
88.00 0.00 0 59.00 0.00
90.00 0.00 0 59.00 0.00
92.00 0.00 0 59.00 0.00
94.00 0.00 0 59.00 0.00
96.00 0.00 0 59.00 0.00

162



Type II 24-hr  2-yr Rainfall=3.28"PC201167 HydroCAD-02
  Printed  6/3/2021Prepared by Bohler Engineering

HydroCAD® 10.00-22  s/n 03478  © 2018 HydroCAD Software Solutions LLC

Hydrograph for Pond 5P: UG Basin 5

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 80.00 0.00 0.00 0.00
2.00 0.00 0 80.00 0.00 0.00 0.00
4.00 0.00 0 80.00 0.00 0.00 0.00
6.00 0.01 3 80.00 0.01 0.01 0.00
8.00 0.03 9 80.00 0.03 0.03 0.00

10.00 0.07 25 80.01 0.07 0.07 0.00
12.00 3.92 2,402 80.73 0.49 0.49 0.00
14.00 0.12 1,569 80.56 0.49 0.49 0.00
16.00 0.08 29 80.01 0.08 0.08 0.00
18.00 0.06 22 80.01 0.06 0.06 0.00
20.00 0.04 16 80.01 0.04 0.04 0.00
22.00 0.04 14 80.01 0.04 0.04 0.00
24.00 0.04 13 80.01 0.04 0.04 0.00
26.00 0.00 0 80.00 0.00 0.00 0.00
28.00 0.00 0 80.00 0.00 0.00 0.00
30.00 0.00 0 80.00 0.00 0.00 0.00
32.00 0.00 0 80.00 0.00 0.00 0.00
34.00 0.00 0 80.00 0.00 0.00 0.00
36.00 0.00 0 80.00 0.00 0.00 0.00
38.00 0.00 0 80.00 0.00 0.00 0.00
40.00 0.00 0 80.00 0.00 0.00 0.00
42.00 0.00 0 80.00 0.00 0.00 0.00
44.00 0.00 0 80.00 0.00 0.00 0.00
46.00 0.00 0 80.00 0.00 0.00 0.00
48.00 0.00 0 80.00 0.00 0.00 0.00
50.00 0.00 0 80.00 0.00 0.00 0.00
52.00 0.00 0 80.00 0.00 0.00 0.00
54.00 0.00 0 80.00 0.00 0.00 0.00
56.00 0.00 0 80.00 0.00 0.00 0.00
58.00 0.00 0 80.00 0.00 0.00 0.00
60.00 0.00 0 80.00 0.00 0.00 0.00
62.00 0.00 0 80.00 0.00 0.00 0.00
64.00 0.00 0 80.00 0.00 0.00 0.00
66.00 0.00 0 80.00 0.00 0.00 0.00
68.00 0.00 0 80.00 0.00 0.00 0.00
70.00 0.00 0 80.00 0.00 0.00 0.00
72.00 0.00 0 80.00 0.00 0.00 0.00
74.00 0.00 0 80.00 0.00 0.00 0.00
76.00 0.00 0 80.00 0.00 0.00 0.00
78.00 0.00 0 80.00 0.00 0.00 0.00
80.00 0.00 0 80.00 0.00 0.00 0.00
82.00 0.00 0 80.00 0.00 0.00 0.00
84.00 0.00 0 80.00 0.00 0.00 0.00
86.00 0.00 0 80.00 0.00 0.00 0.00
88.00 0.00 0 80.00 0.00 0.00 0.00
90.00 0.00 0 80.00 0.00 0.00 0.00
92.00 0.00 0 80.00 0.00 0.00 0.00
94.00 0.00 0 80.00 0.00 0.00 0.00
96.00 0.00 0 80.00 0.00 0.00 0.00
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Hydrograph for Pond 1P: UG Basin 1

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 74.00 0.00 0.00 0.00
2.00 0.00 0 74.00 0.00 0.00 0.00
4.00 0.06 166 74.02 0.02 0.02 0.00
6.00 0.14 597 74.08 0.06 0.06 0.00
8.00 0.22 1,500 74.20 0.06 0.06 0.00

10.00 0.46 3,477 74.47 0.06 0.06 0.00
12.00 18.17 22,424 75.83 0.06 0.06 0.00
14.00 0.56 33,231 76.77 0.25 0.06 0.19
16.00 0.34 34,526 76.93 0.27 0.06 0.21
18.00 0.26 34,721 76.95 0.27 0.06 0.21
20.00 0.19 34,408 76.91 0.27 0.06 0.21
22.00 0.17 33,826 76.84 0.26 0.06 0.20
24.00 0.16 33,215 76.77 0.25 0.06 0.19
26.00 0.00 31,596 76.60 0.22 0.06 0.16
28.00 0.00 30,115 76.46 0.19 0.06 0.14
30.00 0.00 28,820 76.34 0.17 0.06 0.11
32.00 0.00 27,717 76.25 0.14 0.06 0.08
34.00 0.00 26,826 76.17 0.11 0.06 0.05
36.00 0.00 26,142 76.12 0.08 0.06 0.03
38.00 0.00 25,601 76.07 0.07 0.06 0.01
40.00 0.00 25,140 76.04 0.06 0.06 0.01
42.00 0.00 24,717 76.00 0.06 0.06 0.00
44.00 0.00 24,313 75.97 0.06 0.06 0.00
46.00 0.00 23,908 75.94 0.06 0.06 0.00
48.00 0.00 23,503 75.91 0.06 0.06 0.00
50.00 0.00 23,099 75.88 0.06 0.06 0.00
52.00 0.00 22,694 75.85 0.06 0.06 0.00
54.00 0.00 22,289 75.82 0.06 0.06 0.00
56.00 0.00 21,885 75.78 0.06 0.06 0.00
58.00 0.00 21,480 75.75 0.06 0.06 0.00
60.00 0.00 21,076 75.72 0.06 0.06 0.00
62.00 0.00 20,671 75.69 0.06 0.06 0.00
64.00 0.00 20,266 75.66 0.06 0.06 0.00
66.00 0.00 19,862 75.63 0.06 0.06 0.00
68.00 0.00 19,457 75.60 0.06 0.06 0.00
70.00 0.00 19,052 75.57 0.06 0.06 0.00
72.00 0.00 18,648 75.54 0.06 0.06 0.00
74.00 0.00 18,243 75.51 0.06 0.06 0.00
76.00 0.00 17,839 75.48 0.06 0.06 0.00
78.00 0.00 17,434 75.45 0.06 0.06 0.00
80.00 0.00 17,029 75.42 0.06 0.06 0.00
82.00 0.00 16,625 75.39 0.06 0.06 0.00
84.00 0.00 16,220 75.37 0.06 0.06 0.00
86.00 0.00 15,815 75.34 0.06 0.06 0.00
88.00 0.00 15,411 75.31 0.06 0.06 0.00
90.00 0.00 15,006 75.28 0.06 0.06 0.00
92.00 0.00 14,602 75.25 0.06 0.06 0.00
94.00 0.00 14,197 75.22 0.06 0.06 0.00
96.00 0.00 13,792 75.19 0.06 0.06 0.00
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Hydrograph for Pond 2P: UG Basin 2

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 69.30 0.00 0.00 0.00
2.00 0.03 23 69.31 0.02 0.02 0.00
4.00 0.08 81 69.32 0.07 0.07 0.00
6.00 0.13 135 69.34 0.12 0.12 0.00
8.00 0.17 354 69.41 0.12 0.12 0.00

10.00 0.33 1,249 69.68 0.12 0.12 0.00
12.00 11.54 13,047 71.66 0.24 0.12 0.12
14.00 0.35 13,998 71.86 0.42 0.12 0.30
16.00 0.21 13,695 71.79 0.26 0.12 0.14
18.00 0.16 13,201 71.69 0.24 0.12 0.12
20.00 0.12 12,572 71.57 0.21 0.12 0.09
22.00 0.11 12,009 71.47 0.17 0.12 0.05
24.00 0.10 11,646 71.40 0.14 0.12 0.02
26.00 0.00 10,771 71.25 0.12 0.12 0.00
28.00 0.00 9,900 71.10 0.12 0.12 0.00
30.00 0.00 9,029 70.95 0.12 0.12 0.00
32.00 0.00 8,158 70.81 0.12 0.12 0.00
34.00 0.00 7,287 70.67 0.12 0.12 0.00
36.00 0.00 6,416 70.53 0.12 0.12 0.00
38.00 0.00 5,545 70.39 0.12 0.12 0.00
40.00 0.00 4,674 70.26 0.12 0.12 0.00
42.00 0.00 3,803 70.12 0.12 0.12 0.00
44.00 0.00 2,932 69.99 0.12 0.12 0.00
46.00 0.00 2,060 69.86 0.12 0.12 0.00
48.00 0.00 1,189 69.66 0.12 0.12 0.00
50.00 0.00 318 69.40 0.12 0.12 0.00
52.00 0.00 1 69.30 0.00 0.00 0.00
54.00 0.00 0 69.30 0.00 0.00 0.00
56.00 0.00 0 69.30 0.00 0.00 0.00
58.00 0.00 0 69.30 0.00 0.00 0.00
60.00 0.00 0 69.30 0.00 0.00 0.00
62.00 0.00 0 69.30 0.00 0.00 0.00
64.00 0.00 0 69.30 0.00 0.00 0.00
66.00 0.00 0 69.30 0.00 0.00 0.00
68.00 0.00 0 69.30 0.00 0.00 0.00
70.00 0.00 0 69.30 0.00 0.00 0.00
72.00 0.00 0 69.30 0.00 0.00 0.00
74.00 0.00 0 69.30 0.00 0.00 0.00
76.00 0.00 0 69.30 0.00 0.00 0.00
78.00 0.00 0 69.30 0.00 0.00 0.00
80.00 0.00 0 69.30 0.00 0.00 0.00
82.00 0.00 0 69.30 0.00 0.00 0.00
84.00 0.00 0 69.30 0.00 0.00 0.00
86.00 0.00 0 69.30 0.00 0.00 0.00
88.00 0.00 0 69.30 0.00 0.00 0.00
90.00 0.00 0 69.30 0.00 0.00 0.00
92.00 0.00 0 69.30 0.00 0.00 0.00
94.00 0.00 0 69.30 0.00 0.00 0.00
96.00 0.00 0 69.30 0.00 0.00 0.00
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Hydrograph for Pond 3P: UG Basin 3

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 62.10 0.00 0.00 0.00
2.00 0.05 46 62.12 0.04 0.04 0.00
4.00 0.09 86 62.13 0.08 0.08 0.00
6.00 0.12 121 62.15 0.12 0.12 0.00
8.00 0.16 286 62.21 0.12 0.12 0.00

10.00 0.28 991 62.49 0.12 0.12 0.00
12.00 9.55 10,709 64.72 0.82 0.12 0.70
14.00 0.29 10,391 64.63 0.33 0.12 0.21
16.00 0.18 10,079 64.54 0.25 0.12 0.13
18.00 0.14 9,512 64.39 0.21 0.12 0.10
20.00 0.10 8,986 64.26 0.16 0.12 0.05
22.00 0.09 8,627 64.18 0.13 0.12 0.01
24.00 0.08 8,365 64.11 0.12 0.12 0.00
26.00 0.00 7,554 63.93 0.12 0.12 0.00
28.00 0.00 6,715 63.74 0.12 0.12 0.00
30.00 0.00 5,876 63.55 0.12 0.12 0.00
32.00 0.00 5,038 63.37 0.12 0.12 0.00
34.00 0.00 4,199 63.20 0.12 0.12 0.00
36.00 0.00 3,361 63.03 0.12 0.12 0.00
38.00 0.00 2,522 62.85 0.12 0.12 0.00
40.00 0.00 1,684 62.69 0.12 0.12 0.00
42.00 0.00 845 62.44 0.12 0.12 0.00
44.00 0.00 47 62.12 0.05 0.05 0.00
46.00 0.00 0 62.10 0.00 0.00 0.00
48.00 0.00 0 62.10 0.00 0.00 0.00
50.00 0.00 0 62.10 0.00 0.00 0.00
52.00 0.00 0 62.10 0.00 0.00 0.00
54.00 0.00 0 62.10 0.00 0.00 0.00
56.00 0.00 0 62.10 0.00 0.00 0.00
58.00 0.00 0 62.10 0.00 0.00 0.00
60.00 0.00 0 62.10 0.00 0.00 0.00
62.00 0.00 0 62.10 0.00 0.00 0.00
64.00 0.00 0 62.10 0.00 0.00 0.00
66.00 0.00 0 62.10 0.00 0.00 0.00
68.00 0.00 0 62.10 0.00 0.00 0.00
70.00 0.00 0 62.10 0.00 0.00 0.00
72.00 0.00 0 62.10 0.00 0.00 0.00
74.00 0.00 0 62.10 0.00 0.00 0.00
76.00 0.00 0 62.10 0.00 0.00 0.00
78.00 0.00 0 62.10 0.00 0.00 0.00
80.00 0.00 0 62.10 0.00 0.00 0.00
82.00 0.00 0 62.10 0.00 0.00 0.00
84.00 0.00 0 62.10 0.00 0.00 0.00
86.00 0.00 0 62.10 0.00 0.00 0.00
88.00 0.00 0 62.10 0.00 0.00 0.00
90.00 0.00 0 62.10 0.00 0.00 0.00
92.00 0.00 0 62.10 0.00 0.00 0.00
94.00 0.00 0 62.10 0.00 0.00 0.00
96.00 0.00 0 62.10 0.00 0.00 0.00
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Hydrograph for Pond 4P: UG Basin 4

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 59.00 0.00
2.00 0.00 0 59.00 0.00
4.00 0.01 20 59.01 0.00
6.00 0.06 232 59.09 0.02
8.00 0.11 538 59.21 0.07

10.00 0.25 1,090 59.42 0.13
12.00 11.44 11,443 61.80 2.29
14.00 0.36 10,513 61.52 0.41
16.00 0.22 9,906 61.36 0.35
18.00 0.17 8,811 61.09 0.33
20.00 0.12 7,556 60.80 0.31
22.00 0.11 6,282 60.52 0.28
24.00 0.10 5,129 60.28 0.25
26.00 0.00 3,480 59.94 0.21
28.00 0.00 2,091 59.66 0.17
30.00 0.00 1,005 59.39 0.12
32.00 0.00 413 59.16 0.05
34.00 0.00 221 59.09 0.02
36.00 0.00 144 59.06 0.01
38.00 0.00 105 59.04 0.00
40.00 0.00 77 59.03 0.00
42.00 0.00 56 59.02 0.00
44.00 0.00 41 59.02 0.00
46.00 0.00 30 59.01 0.00
48.00 0.00 22 59.01 0.00
50.00 0.00 16 59.01 0.00
52.00 0.00 11 59.00 0.00
54.00 0.00 8 59.00 0.00
56.00 0.00 6 59.00 0.00
58.00 0.00 4 59.00 0.00
60.00 0.00 3 59.00 0.00
62.00 0.00 2 59.00 0.00
64.00 0.00 2 59.00 0.00
66.00 0.00 1 59.00 0.00
68.00 0.00 1 59.00 0.00
70.00 0.00 1 59.00 0.00
72.00 0.00 0 59.00 0.00
74.00 0.00 0 59.00 0.00
76.00 0.00 0 59.00 0.00
78.00 0.00 0 59.00 0.00
80.00 0.00 0 59.00 0.00
82.00 0.00 0 59.00 0.00
84.00 0.00 0 59.00 0.00
86.00 0.00 0 59.00 0.00
88.00 0.00 0 59.00 0.00
90.00 0.00 0 59.00 0.00
92.00 0.00 0 59.00 0.00
94.00 0.00 0 59.00 0.00
96.00 0.00 0 59.00 0.00
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Hydrograph for Pond 5P: UG Basin 5

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 80.00 0.00 0.00 0.00
2.00 0.00 0 80.00 0.00 0.00 0.00
4.00 0.03 12 80.00 0.03 0.03 0.00
6.00 0.08 27 80.01 0.07 0.07 0.00
8.00 0.12 44 80.02 0.12 0.12 0.00

10.00 0.25 87 80.03 0.24 0.24 0.00
12.00 9.94 7,758 81.84 0.49 0.49 0.00
14.00 0.30 9,644 82.29 0.59 0.49 0.10
16.00 0.19 7,656 81.82 0.49 0.49 0.00
18.00 0.14 5,287 81.31 0.49 0.49 0.00
20.00 0.10 2,637 80.77 0.49 0.49 0.00
22.00 0.09 46 80.02 0.13 0.13 0.00
24.00 0.09 32 80.01 0.09 0.09 0.00
26.00 0.00 0 80.00 0.00 0.00 0.00
28.00 0.00 0 80.00 0.00 0.00 0.00
30.00 0.00 0 80.00 0.00 0.00 0.00
32.00 0.00 0 80.00 0.00 0.00 0.00
34.00 0.00 0 80.00 0.00 0.00 0.00
36.00 0.00 0 80.00 0.00 0.00 0.00
38.00 0.00 0 80.00 0.00 0.00 0.00
40.00 0.00 0 80.00 0.00 0.00 0.00
42.00 0.00 0 80.00 0.00 0.00 0.00
44.00 0.00 0 80.00 0.00 0.00 0.00
46.00 0.00 0 80.00 0.00 0.00 0.00
48.00 0.00 0 80.00 0.00 0.00 0.00
50.00 0.00 0 80.00 0.00 0.00 0.00
52.00 0.00 0 80.00 0.00 0.00 0.00
54.00 0.00 0 80.00 0.00 0.00 0.00
56.00 0.00 0 80.00 0.00 0.00 0.00
58.00 0.00 0 80.00 0.00 0.00 0.00
60.00 0.00 0 80.00 0.00 0.00 0.00
62.00 0.00 0 80.00 0.00 0.00 0.00
64.00 0.00 0 80.00 0.00 0.00 0.00
66.00 0.00 0 80.00 0.00 0.00 0.00
68.00 0.00 0 80.00 0.00 0.00 0.00
70.00 0.00 0 80.00 0.00 0.00 0.00
72.00 0.00 0 80.00 0.00 0.00 0.00
74.00 0.00 0 80.00 0.00 0.00 0.00
76.00 0.00 0 80.00 0.00 0.00 0.00
78.00 0.00 0 80.00 0.00 0.00 0.00
80.00 0.00 0 80.00 0.00 0.00 0.00
82.00 0.00 0 80.00 0.00 0.00 0.00
84.00 0.00 0 80.00 0.00 0.00 0.00
86.00 0.00 0 80.00 0.00 0.00 0.00
88.00 0.00 0 80.00 0.00 0.00 0.00
90.00 0.00 0 80.00 0.00 0.00 0.00
92.00 0.00 0 80.00 0.00 0.00 0.00
94.00 0.00 0 80.00 0.00 0.00 0.00
96.00 0.00 0 80.00 0.00 0.00 0.00
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Project: 400 West Elm

Description: Inlet Drainage Areas 

Total Area Weighted
(Acres) C

0.95 0.34
0.35 0.10

0.95 0.08
0.35

0.95 0.05
0.35 0.01

0.95 0.14
0.35 0.06

0.95 0.15
0.35 0.05

0.95 0.18
0.35 0.07

0.95 0.27
0.35 0.05

0.95 0.10
0.35 0.04

Runoff Calculations C Worksheet

Drainage Area Land Use Description C Area 
(Acres)

IN101

Impervious

0.44 0.81

Pervious

IN102

Impervious

0.08 0.95

Pervious

IN103

Impervious

0.06 0.85

Pervious

IN104

Impervious

0.20 0.77

Pervious

0.20 0.80

Pervious

IN105

Impervious

Pervious

0.780.14

Impervious

IN108

IN107

Pervious

0.860.32

Impervious

0.780.25

Impervious

IN106

Pervious
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0.95 0.02
0.35 0.02

0.95 0.06
0.35 0.02

0.95 0.23
0.35 0.04

0.95 0.20
0.35 0.03

0.95 0.54
0.35 0.12

0.95 0.25
0.35 0.17

0.95 0.05
0.35 0.06

0.95 0.04
0.35 0.01

0.95 0.20
0.35 0.06

0.95 0.18
0.35 0.07

0.95 0.16
0.35 0.06

0.08 0.80IN110

Impervious
Pervious

Pervious

IN201

IN109

0.870.23

Impervious

0.860.27

Impervious

Pervious

IN202

Pervious

0.840.66

Impervious

IN401

0.710.42

Impervious

Pervious

IN403

IN402

Pervious

0.830.05

Impervious

0.620.11

Impervious

Pervious

IN501

IN404

Pervious

0.780.25

Impervious

0.810.26

Impervious

Pervious

IN502

Pervious

0.790.22

Impervious

IN503

Pervious

0.650.04

Impervious
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0.95 0.18
0.35 0.03

0.95 0.03
0.35 0.02

0.95 0.03
0.35 0.02

0.95
0.35 0.09

0.860.21

Impervious

Pervious

IN505

IN504

Pervious

0.710.05

Impervious

0.710.05

Impervious

Pervious

YD101

IN506

Pervious

0.350.09

Impervious
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Rip-Rap Dimensions:

L= 15.0 ft
W = 21.0 ft
Wi = 6.0 ft

Rip-rap Size = R-4
d50 = 6.0 in
d= 18.0 in

Design Values:

n = Manning's n 0.012 Rise (in.) Span (in.) Barrels
D = Diameter of Pipe 24 in. 24 x 24 1
S = Slope of Pipe 0.0093 ft/ft
Qd = Design Discharge 12.98 cfs*** 12.98   
Vd = Velocity 6.67 fps*** 6.67     
Tw = Tailwater Condition MIN either MIN or MAX
A = Full Flow Area of Pipe 3.14 sf

*** Formulas based on full-flow capacity.
Full Flow Pipe Discharge:

Qf = 0.464/n * D 8/3  * S 1/2 = 23.68 cfs

Ratio of Part-Full to Full Flow Discharge:

d/D = Qd/Qf = 0.55

Figure 20 Ratios:

Area of Flow = 0.53
Depth of Flow = 0.53

Calculate Equivalent Flow:

A * Ratio = 1.67 sf
Equivalent Pipe Size full-flow = 15 in (smaller size = larger rip-rap (factor of safety))

 

Rip-Rap Apron Worksheet

Project: 400 West Elm

Description: EW101
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Rip-Rap Dimensions:

L= 8.0 ft
W = 12.5 ft
Wi = 4.5 ft

Rip-rap Size = R-3
d50 = 3.0 in
d= 9.0 in

Design Values:

n = Manning's n 0.012 Rise (in.) Span (in.) Barrels
D = Diameter of Pipe 18 in. 18 x 18 1
S = Slope of Pipe 0.0481 ft/ft
Qd = Design Discharge 0.69 cfs*** 0.69     
Vd = Velocity 4.97 fps*** 4.97     
Tw = Tailwater Condition MIN either MIN or MAX
A = Full Flow Area of Pipe 1.77 sf

*** Formulas based on full-flow capacity.
Full Flow Pipe Discharge:

Qf = 0.464/n * D 8/3  * S 1/2 = 25.00 cfs

Ratio of Part-Full to Full Flow Discharge:

d/D = Qd/Qf = 0.03

Figure 20 Ratios:

Area of Flow = 0.04
Depth of Flow = 0.08

Calculate Equivalent Flow:

A * Ratio = 0.08 sf
Equivalent Pipe Size full-flow = 12 in (smaller size = larger rip-rap (factor of safety))

 

Rip-Rap Apron Worksheet

Project: 400 West Elm

Description: EW102

178



 

 
www.BohlerEngineering.com 

 

Appendix A 
 

179



INFILTRATION RATES AT TEST LOCATIONS 
DOUBLE RING INFILTROMETER METHOD

Infiltration 
Test 

Number

1.) Ground 
Surface 

Elevation
(feet) 

2.) Infiltration 
Test Depth 

(feet) 

Infiltration 
Test 

Elevation 
(feet) 

Test 
Interval 

(minutes) 

Final Drop 
in Water 

Level 
(inches) 

3.) Infiltration 
Rate 

(inches/hour) 

DR-1A 83.4 9.0 74.4 30 0.125 0.250 

DR-1B 83.4 9.0 74.4 30 0.000 0.000 

DR-2A 76.8 3.0 73.8 30 0.000 0.000 

DR-2B 76.8 3.0 73.8 30 0.000 0.000 

DR-3A 83.4 14.5 68.9 30 0.125 0.250 

DR-3B 83.4 14.5 68.9 30 0.875 1.750 

DR-4A 73.8 5.5 68.3 30 1.125 2.250 

DR-4B 73.8 5.5 68.3 30 1.250 2.500 

DR-5A 66.1 3.0 63.1 30 0.125 0.250 

DR-5B 66.1 3.0 63.1 30 0.375 0.750 

DR-6A 70.6 8.0 62.6 10 0.500 3.000 

DR-6B 70.6 8.0 62.6 10 1.875 11.250 

DR-7 No test 

DR-8 No test 

DR-9A 85.2 3.0 82.2 30 0.625 1.250 

DR-9B 85.2 3.0 82.2 30 0.250 0.500 

DR-10A 82.5 3.5 79.0 10 1.000 6.000 

DR-10B 82.5 3.5 79.0 10 1.250 7.500 

1.) Ground surface elevations were provided by surveyor.
2.) Infiltration test depths were measured from existing site grades at the time of the investigation. 
3.) The infiltration rates are field measured values and do not include a factor of safety for design purposes. 
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1600 Manor Drive, Suite 200 
Chalfont, PA 18914 

215.996.9100 

March 31, 2021 
Via: Courier 

Conshohocken Borough 
400 Fayette Street, Suite 200 
Conshohocken, PA 19428 
 
Attention: Stephanie Cecco, Borough Manager 
 

Re: Requested Waivers 
Elm Street Apartments 

 400 W. Elm Street 
Borough of Conshohocken 
Montgomery County, PA 
PC201167 

 
Dear Stephanie: 
 
On behalf of the Applicant, Corson Street Acquisitions, LP, we have identified for your consideration the 
following waivers from the Conshohocken Borough Subdivision and Land Development Ordinance as 
listed below: 
 
Subdivision and Land Development Ordinance 
 

1. A partial waiver is requested from SALDO Section 22-306.A(1) to not show all existing and 
proposed features within 100 feet of the property, subject to the applicant providing such 
information deemed necessary by the borough engineer. 

• An aerial plan is included within the plan set in lieu of the survey information. Adjacent 
property owner information has been provided on the Aerial Plan.  

 
2. A waiver is requested from SALDO Section 22-308.A and C to permit simultaneous submission, 

review, and approval of preliminary and final subdivision and land development. 

• Due to the complexity of the project, it is not anticipated that the proposed use will require 
a separate review of preliminary and final plans. 

 
3. A waiver is requested from SALDO Section 22-404.2.B to permit driveway width to exceed 25 

feet. 

• Due to the proposed volume of traffic anticipated, driveways wider than 25 feet have 
been provided to attempt to reduce potential conflicts.  

 
4. A waiver is requested from SALDO Section 22-404.2.C to permit a driveway to be located closer 

than 40 feet from the intersection of west elm street and Corson Street, subject to the approval of 
the borough engineer. 

• This driveway has been shifted as far to the north as possible, while maintaining 
separation from the adjacent neighbors.   

 
5. A waiver is requested from SALDO Section 22-404.2.F to permit more than two driveways 

provided to any single property tract. 

• Due to the proposed nature of the proposed development, multiple driveways have been 
provided to attempt to provide safe and efficient ingress and egress.  

 
6. A waiver is requested from SALDO Section 22-405.1.C to permit sidewalk of less than 15' in 

width, subject to the condition that all sidewalks shall be a minimum of 5' in width (including the 
top of the curb) along the private roadway. 

• Due to the physical site constraints, 15-foot sidewalks would be too wide on the proposed 
site. Larger pedestrian and sidewalk areas have been provided located adjacent to the 
proposed building, where heavier pedestrian traffic is anticipated.  
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400 W. Elm Street 
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 www.BohlerEngineering.com 

 

7. A waiver is requested from SALDO Section 22-405.2 to permit flush curb. 

• Bollards are proposed along the flush curbing in lieu of full reveal curb to provide for 
pedestrian safety in this area. 

 
8. A waiver is requested from SALDO Section 22-409.2 to permit grading within 3 feet of the 

property line and rights-of-way. 

• The proposed development is coordinating with the adjacent properties as it relates to 
site features and grading. 

 
Should you have any questions or require any additional information, please feel free to contact me 
directly at 215.996.9100. 
        

Sincerely, 
 
       BOHLER ENGINEERING PA, LLC 
        
        
        
       John P. Alejnikov, P.E. 

Project Manager 
 

cc:  File 
 
/KEJ/JCS 
R:\20\PC201167\Administrative\Correspondence\Township\PC201167_2021-03-31_Waiver Request Letter.doc 
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BEFORE THE ZONING HEARING BOARD OF CONSHOHOCKEN 

IN RE: APPLICATION OF CORSON STREET ACQUISITIONS, LP 

REGARDING 

400 WEST ELM STREET 

APPLICATION Z-2020-14 

DECISION OF THE BOARD 

AMENDED 

 

I. HISTORY 

 

  On or about November 2, 2020, Corson Street Acquisitions, LP (hereinafter 

“Applicant”), filed the within Application seeking variances from Sections 27-1714.A, B, D, F, 

H, and K, to permit a portion of the proposed development within the Floodplain Conservation 

District, and a variance from Section 27-1608.6, for building bulk, of the Conshohocken 

Borough Zoning Ordinance of 2001 (together with all amendments thereto, the “Zoning 

Ordinance”), for the property located at 400 West Elm Street, Conshohocken, Pennsylvania 

(hereinafter called “Subject Property”).  The Applicant proposes to construct a multifamily 

residential development consisting of a 13-story building containing 352 units on a 30,987 

square-foot building footprint, 2-story parking garage with 189 spaces, and 248 surface parking 

space on the Subject Property.  The Applicant also proposed a realignment of the Schuylkill 

River Trial, a public access parking lot, and a new trailhead.       

  After notice was duly given and advertised, a hearing was held on said Application using 

a Go-To-Meeting platform, pursuant to state law, on December 14, 2020.  At the hearing, the 

following Exhibits were introduced and admitted: 

  P-1: Zoning Notice 

  P-2: Zoning Determination 
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  P-3: Letter from E. Johnson to S. Cecco dated December 12, 2020 

  P-4: Entry of Appearance of David Bissell 

  P-5: Entry of Appearance of Jina Lee 

  A-1: Zoning Application 

  A-2: Zoning Ordinance 

  A-3: Deeds 

  A-4: Zoning Plan prepared by Bohler Engineering, dated November 23, 2020. 

A-5: Conditional Use Decision by Conshohocken Borough Council dated August 21, 

2013.   

  A-6: Zoning Determination dated November 24, 2020 

  A-7: Project Renderings  

  A-8: Zoning Hearing Board Decision dated July 2014 

  A-9: Constraints Plan prepared by Bohler Engineering 

A-10: Floodplain Analysis, Narrative and Calculations prepared by Bohler Engineering, 

dated November 11, 2020, last revised December 2, 2020 

  A-11: Grading Concept Plan prepared by Bohler Engineering, dated December 2, 2020 

A-12: Floodplain Analysis Plan prepared by Bohler Engineering, dated December 2, 

2020 

  A-13: E-mail from Zoning Officer dated December 8, 2020 

I.     FINDINGS OF FACT 

1. The Subject Property is located at 400 West Elm Street, Conshohocken, 

Pennsylvania in the SP-3 Specially-Planned District 3 Zoning District. 

2. The Subject Property is owned by Corson Street Acquisitions, LP (the “Owner”). 
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3. The Applicant is represented by Alyson Fritzges, Esquire. 

4. The Zoning Hearing Board of the Borough of Conshohocken (the “Board”) met 

all of the requirements of the Zoning Ordinance and the Pennsylvania Municipalities Planning 

Code as to the requisite Legal Notice of the hearings.  

5. The Applicant seeks variances from Sections 27-1714.A, B, D, F, H, and K, to 

permit a portion of the proposed development within the Floodplain Conservation District.  

6. The Applicant seeks an appeal of the Zoning Officer’s determination of, or in the 

alternative, a variance from,  Section 27-1608.6, for building bulk. 

7. Bob Dwyer was present and offered the following testimony on behalf of the 

Applicant: 

a. Bob Dwyer is the representative of Equus (d/b/a/ Corson Street Acquisitions, 

LP).  . 

b. Equus is a pension fund manager with real estate investments.  The Subject 

Property was purchased to develop on behalf of the fund.   

c. The Applicant has pursued six (6) or seven (7) similar development projects in 

Montgomery and Chester Counties.   

d. The Applicant uses the name “Madison” for these development projects.   

e. The Subject Property is composed of ten (10) parcels owned by the Applicant.   

f. The Applicant proposes a 130-feet high,1 352-unit multifamily project with 

two (2) levels of parking adjacent to the building.   

g. There will be 189 parking spaces in the garage as part of a total of 359 parking 

spaces across the Subject Property.   

 
1 The height of the building, as shown on Exhibit A-4, is 134 feet.   
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h. Twenty (20) spaces will be designated as public parking for users of the 

Schuylkill River Trail.   

i. The Applicant proposes to relocate the Schuylkill River Trail and complete 

other required improvements including stormwater management, landscaping, 

trail relocation, recreational uses, and traffic improvements.   

j. A similar version of the proposed project with similar relief was approved in 

2013.   

k. The Board previously permitted a building bulk plane of 574 feet.   

l. An office building with similar relief was also proposed and approved for the 

Subject Property in 2014.   

m. The Applicant designed the building in a manner to comply with the bulk 

building requirement.   

n. The Applicant determined that per the definitions of the Ordinance, no 

building plane exceeded 245 feet.  

o. The Zoning Officer determined that the length is 392 feet.   

p. The requested variance would be 92 feet.   

q. The Subject Property is encumbered by the floodplain, and Aqua easement, 

catenary power lines, steep slopes, and the adjacent Plymouth Creek.   

r. The proposed development is similar in nature to and consistent with the 

character of adjacent development.   

s. The proposed development is consistent with the Borough’s Comprehensive 

Plan.   

t. The main entrance to the proposed development is at Corson Street.   
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u. There will be a secondary entrance to the east of the main entrance.   

v. An access point for public parking for trail use will be at the west end of the 

Subject Property.   

8. William Rearden was present and offered the following testimony on behalf of the 

Applicant:   

a. William Rearden is a professional engineer with Bohler Engineering.   

b. Mr. Rearden and Bohler Engineering are the civil engineers for the proposed 

development.   

c. The floodplain impacted by the proposed development is associated with the 

Schuylkill River.  

d. The floodplain associated with the Plymouth Creek is not impacted by the 

proposed development.   

e. The encroachments on the floodplain are associated with a parking area on the 

northern (upriver) portion of the Subject Property, parking next to the building 

(downriver), and the relocation of the Schuylkill River Trail.   

f. The area adjacent to the Plymouth Creek floodway will be stabilized, but no 

fill will be added to that area.   

g. Each project proposed for the Subject Property has required floodplain relief, 

with the proposed project requiring the least relief.   

h. The proposed project has 0.48 acres of disturbance; the previous office project 

proposed 0.54 acres of disturbance.  

i. The PECO catenary wires also constrain the buildable area on the Subject 

Property and forces development towards the floodplain. 
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j. Most of the disturbance proposed in the floodplain is related to the relocation 

of the Schuylkill River Trail.   

k. The impact to the floodplain is de minimis at less than half of one inch 

increase in elevation.  

l. A retaining wall will minimize the disturbance of the floodplain.  

m. There will be no site improvements in the 100-year flood plain.   

9. David Bissell of 405 West Elm Street, Conshohocken, Pennsylvania, requested 

and was granted party status.  Mr. Bissell also owns 407 West Elm Street and 411 Rear West 

Elm Street.   

10. Jina Lee of 300 West Elm Street, Conshohocken, Pennsylvania, requested and 

was granted party status.   

11. Chris Boccelli requested party status but did not appear at the hearing.   

12. No residents offered comments regarding the application. 

II. DISCUSSION 

 

  Section 27-1608.6 of the Ordinance states:  

Building Bulk. The maximum building profile, as seen from end 

to end from any side or elevation, and measured perpendicular to 

such side or elevation, shall not exceed 300 linear feet in total 

horizontal length on any floor or floors. 

 Section 27-1714 of the Ordinance states: 

Uses Prohibited in Floodplain Conservation District.  

1. Any use or activity not authorized within § 27-1713 shall be 

prohibited within the Floodplain Conservation District, and the 

following activities and facilities are specifically prohibited, except 
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as part of a redevelopment project in compliance with § 27-1713, 

Subsection 1G: 

A. No new construction, alteration, or improvement of any 

buildings and any other type of permanent structure, including 

fences, shall be permitted in the floodway or the one-hundred-year 

floodplain. 

B. New construction of buildings or placement of fill within the 

one-hundred-year floodplain is prohibited. 

C. No encroachment, alteration, or improvement of any kind shall 

be made to any watercourse. 

D. Clearing of all existing vegetation, except where such clearing 

is necessary to prepare land for a use permitted under § 27-1713, 

and where the effects of these actions are mitigated by re-

establishment of vegetation. 

E. Use of fertilizers, pesticides, herbicides, and/or other chemicals 

in excess of prescribed industry standards. 

F. Roads or driveways, except where permitted as corridor 

crossings in compliance with § 27-1713. 

G. Motor or wheeled traffic in any area not designed to 

accommodate adequately the type and volume. 

H. Parking lots. 

I. Subsurface sewage disposal areas. 

J. Sod farming. 

K. Stormwater basins, including necessary berms and outfall 

facilities. 

 In a request for a variance, the Board is guided by Section 910.2 of the Pennsylvania 

Municipalities Planning Code (hereinafter called “MPC”). An applicant for a variance has the 

burden of establishing that literal enforcement of the provisions of the Ordinance will result in an 

unnecessary hardship as that term is defined by law, including court decisions, and that the 

allowance of the variance will not be contrary to the public interest.  Section 910.2 of the MPC 
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permits the Board to grant a variance where it is alleged that the provisions of the Ordinance 

inflict unnecessary hardship upon the Applicant and when the Board can make certain prescribed 

findings where relevant in a given case.  

 The variances requested are dimensional in nature.  When seeking a dimensional variance 

within a permitted use, the owner is asking only for a reasonable adjustment of the zoning 

regulations in order to utilize the property in a manner consistent with the applicable regulations.  

Hertzberg v. Zoning Bd. of Adjustment of City of Pittsburgh, 721 A.2d 43, 47 (Pa. 1998).  Thus, 

the grant of a dimensional variance is of lesser moment than the grant of a use variance, since the 

latter involves a proposal to use the property in a manner that is wholly outside the zoning 

regulation.  Id.    

III. CONCLUSIONS OF LAW 

 

 From the facts presented, it is the judgment of the Board that Applicant shall be granted 

the requested variances. The Applicant has proven an unnecessary hardship unique or peculiar to 

the property and that the variances are not contrary to the public interest. Accordingly, the Board 

is able to make the following relevant findings under Section 910.2 of the MPC: 

1. That there are unique physical circumstances or conditions, including irregularity, 

narrowness or shallowness of lot size or shape, or exceptional topographical or other physical 

conditions peculiar to the property, and that the unnecessary hardship is due to such condition, 

and not the circumstances or conditions generally created by the provisions of the Ordinance in 

the neighborhood or district in which the property is located; 

2. That because of such physical circumstances or conditions there is no possibility 

that the property can be developed in strict conformity with the provisions of the Ordinance and 
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that the authorization for variances is therefore necessary to enable the reasonable use of the 

Subject Property; 

3. That the variances will not alter the essential character of the neighborhood or 

district in which the Subject property is located, nor substantially or permanently impair the 

appropriate use or development of the adjacent property, or be detrimental to the public welfare; 

4. That the unnecessary hardship has not been created by the Applicant; and, 

5. That the variances will represent the minimum variances that will afford relief and 

will represent the least modification possible under Sections 27-1608.6 and 27-1714.1.A, B, D, 

F, H & K.  
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ORDER 

  AND NOW, this 28th day of January, 2021, the Application of Corson Street 

Acquisitions, LP seeking a variances from Sections 27-1608.6 and 1714.1.A, B, D, F, H and K of 

the Conshohocken Borough Zoning Ordinance of 2001 is GRANTED to permit the proposed 

multifamily residential development and related improvements as indicated in this Application at 

the Subject Property. 

 

The Applicant is directed to apply to the Borough Zoning Officer to obtain any 

appropriate permits.  

CONSHOHOCKEN ZONING HEARING BOARD 

Date Personally Delivered:           

      Richard D. Barton 

______________________ 

             

Or Date emailed:      Mark S. Danek 

_______________________ 

             

        Gregory Scharff 

In accordance with : 

1. Governor Wolf’s March 6, 2020, proclamation of a disaster emergency under 35 Pa.C.S. 

§7301(c); and  

2. Governor Wolf’s Stay at Home Order of March 23, 2020; and 

I, Alexander Glassman, the Solicitor of the Conshohocken Zoning Hearing Board, hereby certify 

that each member of said Board has read and approved this written opinion, which accurately 

reflects the actions and vote by said Board at its December 14, 2020 hearing in this matter.  Said 

Board members have consented to their signatures to be affixed to this Decision as above. 

 
Alexander M. Glassman                     . 

Alexander M. Glassman, Esquire  

 

AMENDMENT OF DECISION 

The Decision of the Board in this matter, dated January 28, 2021 and transmitted to the 

Applicant on January 29, 2021, has been hereby amended, this 5th day of February, 2021, to 

make certain clerical corrections.  The January 28, 2021 has not been affected by these 

amendments.   

 

I, Alexander Glassman, the Solicitor of the Conshohocken Zoning Hearing Board, hereby certify 

that each member of said Board has read and approved this written opinion, as amended, which 

accurately reflects the actions and vote by said Board at its December 14, 2020 hearing in this 

matter.  Said Board members have consented to their signatures to be affixed to this Decision, as 

amended, as above. 

 
Alexander M. Glassman                     . 

Alexander M. Glassman, Esquire  

2/12/2021



{01229277;v2}

BEFORE THE ZONING HEARING BOARD OF CONSHOHOCKEN

IN RE: APPLICATION OF CORSON STREET ACQUISITIONS, LP

REGARDING

400 WEST ELM STREET

APPLICATION Z-2020-14

DECISION OF THE BOARD

I. HISTORY

On or about November 2, 2020, Corson Street Acquisitions, LP (hereinafter 

“Applicant”), filed the within Application seeking variances from Sections 27-1714.A, B, D, F, 

H, and K, to permit a portion of the proposed development within the Floodplain Conservation 

District, and a variance from Section 27-1608.6, for building bulk, of the Conshohocken 

Borough Zoning Ordinance of 2001 (together with all amendments thereto, the “Zoning 

Ordinance”), for the property located at 400 West Elm Street, Conshohocken, Pennsylvania 

(hereinafter called “Subject Property”).  The Applicant proposes to construct a multifamily 

residential development consisting of a 13-story, 30,987 square-foot building containing 352 

units, 2-story parking garage with 189 spaces, and 248 surface parking space on the Subject 

Property.  The Applicant also proposed a realignment of the Schuylkill River Trial, a public 

access parking lot, and a new trailhead.      

After notice was duly given and advertised, a hearing was held on said Application using 

a Go-To-Meeting platform, pursuant to state law, on December 14, 2020.  At the hearing, the 

following Exhibits were introduced and admitted:

P-1: Zoning Notice

P-2: Zoning Determination

P-3: Letter from E. Johnson to S. Cecco dated December 12, 2020
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P-4: Entry of Appearance of David Bissell

P-5: Entry of Appearance of Jina Lee

A-1: Zoning Application

A-2: Zoning Ordinance

A-3: Deeds

A-4: Zoning Plan prepared by Bohler Engineering, dated November 23, 2020.

A-5: Conditional Use Decision by Conshohocken Borough Council dated August 21, 

2013.  

A-6: Zoning Determination dated November 24, 2020

A-7: Project Renderings 

A-8: Zoning Hearing Board Decision dated July 2014

A-9: Constraints Plan prepared by Bohler Engineering

A-10: Floodplain Analysis, Narrative and Calculations prepared by Bohler Engineering, 

dated November 11, 2020, last revised December 2, 2020

A-11: Grading Concept Plan prepared by Bohler Engineering, dated December 2, 2020

A-12: Floodplain Analysis Plan prepared by Bohler Engineering, dated December 2, 

2020

A-13: E-mail from Zoning Officer dated December 8, 2020

I.      FINDINGS OF FACT

1. The Subject Property is located at 400 West Elm Street, Conshohocken, 

Pennsylvania in the SP-3 Specially-Planned District 3 Zoning District.

2. The Subject Property is owned by Corson Street Acquisitions, LP (the “Owner”).

3. The Applicant is represented by Alyson Fritzges, Esquire.
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4. The Zoning Hearing Board of the Borough of Conshohocken (the “Board”) met 

all of the requirements of the Zoning Ordinance and the Pennsylvania Municipalities Planning 

Code as to the requisite Legal Notice of the hearings. 

5. The Applicant seeks variances from Sections 27-1714.A, B, D, F, H, and K, to 

permit a portion of the proposed development within the Floodplain Conservation District. 

6. The Applicant seeks an appeal of the Zoning Officer’s determination of, or in the 

alternative, a variance from,  Section 27-1608.6, for building bulk.

7. Bob Dwyer was present and offered the following testimony on behalf of the 

Applicant:

a. Bob Dwyer is the representative of Equus (d/b/a/ Corson Street Acquisitions, 

LP).  .

b. Equus is a pension fund manager with real estate investments.  The Subject 

Property was purchased to develop on behalf of the fund.  

c. The Applicant has pursued six (6) or seven (7) similar development projects in 

Montgomery and Chester Counties.  

d. The Applicant uses the name “Madison” for these development projects.  

e. The Subject Property is composed of three (3) parcels owned by the 

Applicant.  

f. The Applicant proposes a 130-feet high, 352-unit multifamily project with 

two (2) levels of parking adjacent to the building.  

g. There will be 189 parking spaces in the garage as part of a total of 359 parking 

spaces across the Subject Property.  
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h. Twenty (20) spaces will be designated as public parking for users of the 

Schuylkill River Trail.  

i. The Applicant proposes to relocate the Schuylkill River Trail and complete 

other required improvements including stormwater management, landscaping, 

trail relocation, recreational uses, and traffic improvements.  

j. A similar version of the proposed project with similar relief was approved in 

2013.  

k. The Board previously permitted a building bulk plane of 574 feet.  

l. An office building with similar relief was also proposed and approved for the 

Subject Property in 2014.  

m. The Applicant designed the building in a manner to comply with the bulk 

building requirement.  

n. The Applicant determined that per the definitions of the Ordinance, no 

building plane exceeded 245 feet. 

o. The Zoning Officer determined that the length is 392 feet.  

p. The requested variance would be 92 feet.  

q. The Subject Property is encumbered by the floodplain, and Aqua easement, 

catenary power lines, steep slopes, and the adjacent Plymouth Creek.  

r. The proposed development is similar in nature to and consistent with the 

character of adjacent development.  

s. The proposed development is consistent with the Borough’s Comprehensive 

Plan.  

t. The main entrance to the proposed development is at Corson Street.  
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u. There will be a secondary entrance to the east of the main entrance.  

v. An access point for public parking for trail use will be at the west end of the 

Subject Property.  

8. William Rearden was present and offered the following testimony on behalf of the 

Applicant:  

a. William Rearden is a professional engineer with Bohler Engineering.  

b. Mr. Rearden and Bohler Engineering are the civil engineers for the proposed 

development.  

c. The floodplain impacted by the proposed development is associated with the 

Schuylkill River. 

d. The floodplain associated with the Plymouth Creek is not impacted by the 

proposed development.  

e. The encroachments on the floodplain are associated with a parking area on the 

northern (upriver) portion of the Subject Property, parking next to the building 

(downriver), and the relocation of the Schuylkill River Trail.  

f. The area adjacent to the Plymouth Creek floodway will be stabilized, but no 

fill will be added to that area.  

g. Each project proposed for the Subject Property has required floodplain relief, 

with the proposed project requiring the least relief.  

h. The proposed project has 0.48 acres of disturbance; the previous office project 

proposed 0.54 acres of disturbance. 

i. The PECO catenary wires also constrain the buildable area on the Subject 

Property and forces development towards the floodplain.
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j. Most of the disturbance proposed in the floodplain is related to the relocation 

of the Schuylkill River Trail.  

k. The impact to the floodplain is de minimis at less than half of one inch 

increase in elevation. 

l. A retaining wall will minimize the disturbance of the floodplain. 

m. There will be no site improvements in the 100-year flood plain.  

9. David Bissell of 405 West Elm Street, Conshohocken, Pennsylvania, requested 

and was granted party status.  Mr. Bissell also owns 407 West Elm Street and 411 Rear West 

Elm Street.  

10. Jina Lee of 300 West Elm Street, Conshohocken, Pennsylvania, requested and 

was granted party status.  

11. Chris Boccelli requested party status but did not appear at the hearing.  

12. No residents offered comments regarding the application.

II. DISCUSSION

Section 27-1608.6 of the Ordinance states: 

Building Bulk. The maximum building profile, as seen from end 

to end from any side or elevation, and measured perpendicular to 

such side or elevation, shall not exceed 300 linear feet in total 

horizontal length on any floor or floors.

Section 27-1714 of the Ordinance states:

Uses Prohibited in Floodplain Conservation District. 

1. Any use or activity not authorized within § 27-1713 shall be 
prohibited within the Floodplain Conservation District, and the 
following activities and facilities are specifically prohibited, except 
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as part of a redevelopment project in compliance with § 27-1713, 
Subsection 1G:

A. No new construction, alteration, or improvement of any 
buildings and any other type of permanent structure, including 
fences, shall be permitted in the floodway or the one-hundred-year 
floodplain.

B. New construction of buildings or placement of fill within the 
one-hundred-year floodplain is prohibited.

C. No encroachment, alteration, or improvement of any kind shall 
be made to any watercourse.

D. Clearing of all existing vegetation, except where such clearing 
is necessary to prepare land for a use permitted under § 27-1713, 
and where the effects of these actions are mitigated by re-
establishment of vegetation.

E. Use of fertilizers, pesticides, herbicides, and/or other chemicals 
in excess of prescribed industry standards.

F. Roads or driveways, except where permitted as corridor 
crossings in compliance with § 27-1713.

G. Motor or wheeled traffic in any area not designed to 
accommodate adequately the type and volume.

H. Parking lots.

I. Subsurface sewage disposal areas.

J. Sod farming.

K. Stormwater basins, including necessary berms and outfall 
facilities.

In a request for a variance, the Board is guided by Section 910.2 of the Pennsylvania 

Municipalities Planning Code (hereinafter called “MPC”). An applicant for a variance has the 

burden of establishing that literal enforcement of the provisions of the Ordinance will result in an 

unnecessary hardship as that term is defined by law, including court decisions, and that the 

allowance of the variance will not be contrary to the public interest.  Section 910.2 of the MPC 



{01229277;v2}

permits the Board to grant a variance where it is alleged that the provisions of the Ordinance 

inflict unnecessary hardship upon the Applicant and when the Board can make certain prescribed 

findings where relevant in a given case. 

The variances requested are dimensional in nature.  When seeking a dimensional variance 

within a permitted use, the owner is asking only for a reasonable adjustment of the zoning 

regulations in order to utilize the property in a manner consistent with the applicable regulations.  

Hertzberg v. Zoning Bd. of Adjustment of City of Pittsburgh, 721 A.2d 43, 47 (Pa. 1998).  Thus, 

the grant of a dimensional variance is of lesser moment than the grant of a use variance, since the 

latter involves a proposal to use the property in a manner that is wholly outside the zoning 

regulation.  Id.   

III. CONCLUSIONS OF LAW

From the facts presented, it is the judgment of the Board that Applicant shall be granted 

the requested variances. The Applicant has proven an unnecessary hardship unique or peculiar to 

the property and that the variances are not contrary to the public interest. Accordingly, the Board 

is able to make the following relevant findings under Section 910.2 of the MPC:

1. That there are unique physical circumstances or conditions, including irregularity, 

narrowness or shallowness of lot size or shape, or exceptional topographical or other physical 

conditions peculiar to the property, and that the unnecessary hardship is due to such condition, 

and not the circumstances or conditions generally created by the provisions of the Ordinance in 

the neighborhood or district in which the property is located;

2. That because of such physical circumstances or conditions there is no possibility 

that the property can be developed in strict conformity with the provisions of the Ordinance and 
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that the authorization for variances is therefore necessary to enable the reasonable use of the 

Subject Property;

3. That the variances will not alter the essential character of the neighborhood or 

district in which the Subject property is located, nor substantially or permanently impair the 

appropriate use or development of the adjacent property, or be detrimental to the public welfare;

4. That the unnecessary hardship has not been created by the Applicant; and,

5. That the variances will represent the minimum variances that will afford relief and 

will represent the least modification possible under Sections 27-1608.6 and 27-1714.1.A, B, D, 

F, H & K. 
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ORDER

AND NOW, this 28th day of January, 2021, the Application of Corson Street 

Acquisitions, LP seeking a variances from Sections 27-1608.6 and 1714.1.A, B, D, F, H and K of 

the Conshohocken Borough Zoning Ordinance of 2001 is GRANTED to permit the proposed 

multifamily residential development and related improvements as indicated in this Application at 

the Subject Property.

The Applicant is directed to apply to the Borough Zoning Officer to obtain any 

appropriate permits. 

CONSHOHOCKEN ZONING HEARING BOARD

Date Personally Delivered: 
Richard D. Barton

______________________

Or Date emailed:  Mark S. Danek

_______________________

 Gregory Scharff

In accordance with :
1. Governor Wolf’s March 6, 2020, proclamation of a disaster emergency under 35 Pa.C.S. 
§7301(c); and 
2. Governor Wolf’s Stay at Home Order of March 23, 2020; and

I, Alexander Glassman, the Solicitor of the Conshohocken Zoning Hearing Board, hereby certify 
that each member of said Board has read and approved this written opinion, which accurately 
reflects the actions and vote by said Board at its December 14, 2020 hearing in this matter.  Said 
Board members have consented to their signatures to be affixed to this Decision as above.

Alexander M. Glassman
__________________________________
Alexander M. Glassman, Esquire 

1/29/2021



 

 

 

 

 

 

 

 

Engineering | Planning | Design | Technology 
Transportation Solutions Building Better Communities 

McMahon Associates, Inc.  
835 Springdale Drive, Suite 200 

Exton, PA 19341 
P. 610.594.9995 

mcmahonassociates.com 

TRANSPORTATION ENGINEERS & PLANNERS 

October 30, 2020 
 
 
Mr. Bob Dwyer 
LandTrust Properties 
721 Old State Road 
Berwyn, PA  19312 
 
RE:  West Elm Street Apartments – Transportation Impact Study Supplement 
  Conshohocken Borough, Montgomery County 
  McMahon Project No. 811675.12 
 
Dear Mr. Dwyer: 
 
As requested, McMahon Associates, Inc. prepared this supplement to the prior traffic studies completed for this site 
located on the south side of West Elm Street (S.R. 3013) and southeast of the intersection of West Elm Street and 
Corson Street.  Whereas previously it was proposed to construct a 400,000 square foot office development on this 
site, it is now proposed to construct 352 apartment units, which results in much less traffic, and therefore results in a 
lesser traffic impact.  This traffic study supplement compares the trip generation differences between the previously 
approved office use and the currently proposed apartment use for the purpose of understanding the relative traffic 
impact differences between the two land uses for this site. 
 
 
Approved Office Development 
 
Prior traffic studies prepared for this site as an office development include the Transportation Impact Study for the 
Elm Street Office Development, dated February 24, 2016, as well as the trip generation study update dated January 
18, 2018.  This site received approval from the Borough for a 400,000 square feet office development.  Also, as an 
office development, this site received Highway Occupancy Permit (HOP) approval from the Pennsylvania Department 
of Transportation (PennDOT) in 2018.   
 
The prior traffic study accounted for the following in connection with the office development: 

‐ Evaluated six study intersections along West Elm Street between Corson Street and Fayette Street. 
‐ Evaluated traffic conditions during the weekday morning and weekday afternoon commuter peak hours. 
‐ Evaluated future traffic conditions in the year 2024, which accounted for a 15 percent increase in traffic to 

reflect local development and regional growth.  For planning purposes, this growth rate is higher than 
expected, as it is based on pre‐COVID conditions and at the time of the study, it was double the 
recommended PennDOT traffic growth rate. 

‐ Conducted a speed study along West Elm Street in the vicinity of the site. 
‐ Sight distance evaluation at the access locations.  

 
Based on the results of the traffic study, the following conclusions and recommendations were identified: 

‐ Most study intersections operate with unchanged conditions with the added traffic from the office. 
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‐ The intersection of Fayette Street and Elm Street operates with certain movements experiencing delay and 
queuing during the weekday commuter peak hours today, and this continues in the future with added 
background traffic growth and with the added traffic from the office development. 

‐ Through the course of the review of the office development traffic study, the following improvements were 
identified for the intersection of Fayette Street and Elm Street: 

o Widen northbound Fayette Street for double left‐turn lanes. 
o Modify the traffic signal timing and phasing to accommodate the double left‐turn lanes. 

‐ Based on the completed traffic study and the proposed improvements, the previously proposed office 
development received approval from the Borough and PennDOT. 

 
The improvements described above for the intersection of Fayette Street and Elm Street represents a substantial 
opportunity to add capacity at this intersection.  Based on the office development approval, the applicant completed 
the engineering and permitting for the intersection improvements.   
 
 
Proposed Apartments 
 
Presently it is proposed to develop 352 apartments on this site, which from a traffic standpoint is in dramatic contrast 
to the previously approved office development, as presented below.  Traffic volumes generated by the proposed 
development were prepared based on trip generation data compiled from numerous studies contained in the 
Institute of Transportation Engineers (ITE) publication, Trip Generation, 10th Edition.  Table 1 below presents the 
anticipated vehicular trip generation for the proposed apartments.   
 

Table 1.  New Vehicular Trip Generation1 ‐ Proposed Apartments 

1 – ITE Land Use Code 221 for Multifamily Housing (Mid‐Rise) from Trip Generation Manual, 10th Edition. 
2 – Modal split reduction of 20 percent.   

 
As outlined in PennDOT’s Policies and Procedures for Transportation Impact Studies, modal split trip generation 
reductions are allowed if certain criteria are satisfied.  Based on these criteria, as shown in Table 1, a modal split trip 
reduction of 20 percent is applied to the site trip generation, based on the following assumptions which were 
previously approved by PennDOT and the Borough for this site.   
 

‐ A four percent trip reduction for pedestrian accommodations since sidewalks are provided along both sides 
of West Elm Street and most of the study roadways. 

 
     

Weekday Morning 
Peak Hour 

Weekday Afternoon 
Peak Hour 

 
Land Use 

Size 
  Daily  In  Out  Total  In  Out  Total 

Apartments1  352 Units  1,917  30  87  117  90  58  148 

Modal Split 
Reduction2 

  ‐383  ‐6  ‐17  ‐23  ‐18  ‐12  ‐30 

Total Site Trip 
Generation 

  1,534  24  70  94  72  46  118 
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‐ A one percent trip reduction for bicycle accommodations since the Schuylkill River Trail runs through the site, 
and since the Cross County Trail is located immediately adjacent to the site. 

‐ Based on the ITE publication Trip Generation Handbook, 3rd Edition, an average trip reduction of 32 percent 
is appropriate for residential developments located in close proximity to commuter rail stations.  However, 
for the purposes of this study, a 15 percent trip reduction is assumed.  The site is located in close proximity to 
the SEPTA Regional Rail Conshohocken Station, and convenient off‐street pedestrian facilities (Schuylkill River 
Trail) connect the site to the rail station.   

 
Table 2 below presents the anticipated vehicular trip generation for the previously approved office development, 
which also reflects the same 20 percent modal split trip reduction, which was previously approved by PennDOT and 
the Borough for this site.   
 

Table 2.  New Vehicular Trip Generation1 ‐ Approved Office 

1 – ITE Land Use Code 710, for General Office from Trip Generation Manual, 10th Edition. 
2 – Modal split reduction of 20 percent.   

 
Table 3 below presents the trip generation comparison between the previously approved office development and the 
currently proposed apartment development, based on the data presented in Table 1 and 2.  As shown in Table 3, the 
proposed apartments generate significantly less traffic during the weekday commuter peak hours and over the course 
of a traditional day.  Specifically, the proposed apartments generate 1,723 less daily trips, 228 less weekday morning 
commuter peak hour trips, and 222 less weekday afternoon commuter peak hour trips, as compared to the approved 
office development.  
 

Table 3. Trip Generation Comparison ‐ Approved Office vs. Proposed Apartments 

 
     

Weekday Morning 
Peak Hour 

Weekday Afternoon 
Peak Hour 

 
Land Use 

Size 
  Daily  In  Out  Total  In  Out  Total 

Office1 
400,000 

s.f. 
4,071  346  56  402  68  357  425 

Modal Split 
Reduction2 

  ‐814  ‐69  ‐11  ‐80  ‐14  ‐71  ‐85 

Total Site Trip 
Generation 

  3,257  277  45  322  54  286  340 

 
     

Weekday Morning 
Peak Hour 

Weekday Afternoon 
Peak Hour 

 
Land Use 

Size 
  Daily  In  Out  Total  In  Out  Total 

Office 
400,000 

s.f. 
3,257  277  45  322  54  286  340 

Apartments  352 Units  1,534  24  70  94  72  46  118 

New Trip Reduction 
With Apartments 

  ‐1,723  ‐253  25  ‐228  18  ‐240  ‐222 
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Traffic Impact Assessment 
 
The proposed apartments generate significantly less daily and weekday peak hour traffic as compared to the 
previously approved office development, which equates to 53 percent less traffic over the course of a full day, 71 
percent less traffic during the critical weekday morning commuter peak hour, and 65 percent less traffic during the 
critical weekday afternoon commuter peak hour.  As a result of these trip generation differences, we can conclude 
the anticipated traffic impact associated with the newly proposed apartments is less than the impact associated with 
approved office development.  Furthermore, the above trip generation figures reflect normal conditions, and at least 
for the time being as more people are working remotely, it is likely that the traffic associated with any development 
on this site will be less than described in this study. 
 
Despite the reduced traffic and traffic impact associated with the apartments, the applicant agrees to honor the prior 
commitment made with PennDOT and the Borough of contributing $500,000 with credit for any amount spent on the 
design and permitting of the improvements at the intersection of Fayette Street and Elm Street.  
 
 
Conclusion 
 
The newly proposed apartments generate significantly less daily and weekday peak hour traffic as compared to the 
previously approved office development, and as a result, we conclude the traffic impact associated with the newly 
proposed apartments is much less than the impact associated with approved office development.  However, despite 
this reduction in traffic and traffic impact, the applicant commits to contribute to local solutions to benefit traffic 
circulation and operations in the area.  

 
If there are any questions or comments regarding this traffic study supplement, please do not hesitate to contact our 
office. 
 
Sincerely, 

 
Christopher J. Williams, P.E. 
Vice President & Regional Manager – Mid‐Atlantic 
 
CJW/ 
 
cc:  Louis J. Colagreco, Jr., Riley Riper Hollin & Colagreco  
   
I:\eng\811675\12\correspondence\out\2020‐10‐30 Dwyer TIS Supplment.docx 
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Executive Summary 

Corson Street Acquisition Limited Partnership proposes to construct 324,860 square feet of office space, 
located on the south side of West Elm Street (S.R. 3013), west of Colwell Lane in Conshohocken 
Borough, Montgomery County, Pennsylvania. Access to the site is proposed via one site access 
opposite Old Elm Street, and one site access opposite Corson Street. 

The scope of the transportation impact analysis was reviewed and approved by PennDOT. The scope 
of this traffic impact study includes an evaluation of the existing weekday morning and weekday 
afternoon peak hours, as well as the future 2019 and 2024 weekday morning and weekday afternoon 
peak hours, both without-development and upon completion of the proposed office development at 
each of the following study intersections. 

• Fayette Street (S.R. 3016) and East/West Elm Street (S.R. 3013) 
• West Elm Street (S.R. 3013) and Oak Street 
• West Elm Street (S.R. 3013) and Maple Street 
• West Elm Street (S.R. 3013) and Colwell Lane/Wood Street 
• West Elm Street (S.R. 3013) and Old Elm Street 
• West Elm Street (S.R. 3013) and Corson Street 

Traffic volumes generated by the proposed development were prepared based on trip generation data 
compiled from numerous studies contained in the Institute of Transportation Engineers (ITE) 
publication, Trip Generation, 9th Edition. Accordingly, the proposed development will result in 
approximately 393 total (inbound and outbound) new trips during the weekday morning peak hour, 
and approximately 354 total (inbound and outbound) new trips during the weekday afternoon peak 
hour. 

Based on the results of the foregoing analysis, the site access intersections operate with 
acceptable/reasonable levels of service in both peak hours, and the increased traffic generated by the 
proposed office development can be accommodated along the surrounding roadway network. In 
addition, the following improvements are proposed as part of this development. 

Fayette Street and Elm Street 

As discussed with PennDOT and the Borough of Conshohocken, it is proposed to widen and 
reconfigure the intersection to provide a second northbound Fayette Street left-tum lane. In addition, it 
is proposed to provide protected-prohibited traffic signal phasing for the proposed northbound dual 
left-tum lanes. 

Eastern West Elm Street Site Access 

• Restrict the westbound West Elm Street left-tum movement into the site access as requested by 
PennDOT. 
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• Provide one curbed ingress lane and one curbed egress lane with a channelization island to 
restrict the left-tum entering movement. 

• Provide stop control. 
• Provide curb radii as needed to accommodate emergency vehicles and delivery/service trucks. 
• Install ADA compliant curb ramps on the southwest and southeast comers of this intersection, 

as well as a crosswalk along the south leg of the intersection. 

Western West Elm Street Site Access 

• Provide one curbed ingress lane and one curbed egress lane. 
• Provide stop control. 
• Provide curb radii as needed to accommodate emergency vehicles and delivery/service trucks. 
• A westbound left-tum lane is warranted for traffic entering the western site access. The length 

of this lane should be maximized so that the transition taper does not reduce the lane width 
along West Elm Street bridge to the east. 

• An eastbound West Elm Street left-tum lane is not warranted. 
• Install ADA compliant curb ramps on all four comers of this intersection, as well as crosswalks 

along the north, south, and west legs of the intersection. 
• Install a Side Road (W2-2) sign along eastbound West Elm Street in advance of the site access 

intersection. 
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Introduction 

Corson Street Acquisition Limited Partnership proposes to construct 324_,860 square feet of office space, 
located on the south side of West Elm Street (S.R. 3013)_, west of Colwell Lane in Conshohocken 
Borough, Montgomery County, Pennsylvania. Access to the site is proposed via one site access 
opposite Old Elm Street, and one site access opposite Corson Street. The site plan of the proposed 
development is shown in Figure 1. 

The purpose of this traffic study is to present an evaluation of the incremental traffic impacts of the 
proposed development within the study area in Conshohocken Borough, as well as provide 
recommendations regarding the proposed site access design in order to provide efficient access to the 
site. The study scope was reviewed with PennDOT. The scoping application and additional project 
correspondence is contained in Appendix A. 

Manual turning movement traffic counts were completed at six intersections during the weekday 
morning peak period (7:00 AM to 9:00 AM) and the weekday afternoon peak period ( 4:00 PM to 6:00 
PM). In order to assess the existing traffic conditions, these existing traffic volumes were subjected to 
detailed capacity/level-of-service analysis, in accordance with accepted methodologies, for the highest 
peak hour during each peak period, which serves as the basis for this evaluation. 

Next, future traffic volumes without the proposed office development were projected utilizing an 
annual traffic growth rate to account for regional traffic growth. The future traffic volumes were 
projected to the year 2019_, the anticipated build-out year of the development, and the PennDOT design 
year 2024 (or five years after the build-out year) at each of the study intersections. The future traffic 
volumes without development were then subjected to detailed capacity/level-of-service analysis. 

Finally, the traffic generated by the proposed office development was established based on the Institute 
of Transportation Engineers methodology, and assigned to the roadway network and site accesses. The 
site-generated traffic volumes were added to the future without-development traffic volumes, and 
subjected to detailed capacity /level-of-service analysis to assess the future traffic conditions with the 
development. 
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Existing Transportation Setting & Conditions 

The proposed office development will be located on the south side of West Elm Street (S.R. 3013), west 
of Colwell Lane in Conshohocken Borough, Montgomery County, Pennsylvania (Figure 2). The 
existing roadways and intersections in the vicinity of the site, which comprise the study area roadway 
network, are described in this section. Based on the PennDOT publication, Smart Transportation 
Guidebook, the land use context of the study area is TownNillage Neighborhood. 

Roadway Characteristics 

The study area roadway network and characteristics are summarized below in Table 1. 

Table 1. Existing Roadway Characteristics 

Smart 
Roadway Travel Lanes Speed Transportation 

Roadway Jurisdiction (per direction) Shoulders Limit Classification (1) 

West Elm Street 
State 1 Varies 25mph 

Community 
(S.R. 3013) Collector 

Fayette Street 
State 2 No 25mph 

Community 
(S.R. 3016) Arterial 

Oak Street Borough 1 No Not Posted Local 

Maple Street Borough 1 No Not Posted 
Neighborhood 

Collector 

Colwell Lane Borough 1 No 25mph 
Community 

Collector 

Corson Street Borough 1 No Not posted Local 

Old Elm Street Borough 1 No 25mph Local 

1- Assumed classifications based on the PennDOT publication Smart Transportation Guidebook 

The following key intersections in the vicinity of the site comprise the study area. 

• Fayette Street (S.R. 3016) and East/West Elm Street (S.R. 3013) 
• West Elm Street (S.R. 3013) and Oak Street 
• West Elm Street (S.R. 3013) and Maple Street 
• West Elm Street (S.R. 3013) and Colwell Lane/Wood Street 
• West Elm Street (S.R. 3013) and Old Elm Street 
• West Elm Street (S.R. 3013) and Corson Street 

The existing characteristics of the study intersections, including field sketches and photographs, are 
summarized in Appendix B. 
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Pedestrian/Bicycle Evaluation 

All of the study area roadways provide sidewalk on at least one side of the street, with the exception of 
Colwell Lane. In addition, the site is located along the Schuylkill River Trail and adjacent to the Cross 
County Trail, and a portion of the Schuylkill River Trail passes through the site, which will 
accommodate bicyclists and pedestrians destined to/from the proposed office development. 

Transit Evaluation 

The Conshohocken train station is located along West Washington Street just east of the site, and this 
station is served by SEPTA's Manayunk/Norristown Regional Rail Line. The train station is located 
approximately 0.34 miles from the site and is accessible from the site by pedestrians and bicyclists via 
both sidewalk connections on public streets and the Schuylkill River Trail. In addition, SEPTA Bus 
Routes 95 and 97 provide service at the Conshohocken train station. 

In addition, it is our understanding that SEPTA proposes to provide station upgrades that will include 
relocation of the existing rail station further to the west and upgraded ADA accessibility. It is 
anticipated that construction of the Conshohocken train station upgrades will be begin in 2019. 

Traffic Count Data 

Based on PennDOT' s iTMS website, the ADT along West Elm Street (S.R. 3013) is approximately 6,900 
vehicles per day, and the ADT along Fayette Street (S.R. 3016) is approximately 45,400 vehicles per day. 

Manual turning movement traffic counts were conducted in May 2012 during the weekday morning 
peak period (7:00AM to 9:00AM) and the weekday afternoon peak period (4:00PM to 8:00PM) at each 
of the study intersections. The results of these traffic counts are tabulated by 15-minute intervals in 
Appendix C. The four highest consecutive 15-minute peak intervals during these traffic count periods 
constitute the peak hours that are the basis of this traffic analysis. 

Seasonal adjustment factors contained in the PennDOT publication, 2010 Pennsylvania Traffic Data, were 
reviewed to ensure that the collected counts reflect typical conditions. The collected traffic data reflects 
higher than average data, and therefore, seasonal adjustment factors were not utilized to adjust the 
data. Also, the existing traffic counts were adjusted to the year 2015 using a 1.5% per year background 
traffic growth rate compounded for three years or 4.57°/o total. The resultant existing weekday morning 
and weekday afternoon peak hour traffic volumes are illustrated in Figures 3A and 3B, respectively. 

Crash Analysis 

Reportable crash data was obtained from PennDOT for the time period between January 1, 2006 and 
December 31, 2011 at the study intersections. Based on a review of this crash data, very few crashes 
occurred at the study intersections, as follows: 
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• West Elm Street and Maple Street 
- 1 rear-end crash 

• Fayette Street and East/West Elm Street 
- 2 rear-end crashes 
- 1 angle crash 
- 1 side swipe crash 

In addition, five mid-block crashes occurred where drivers hit fixed objects, including two crashes at 
the West Elm Street Bridge, which has since been reconstructed and improved by PennDOT. 

Capacity/Level-of-Service Analysis 

The peak hour traffic volumes were analyzed to determine the existing operating conditions, in 
accordance with the standard techniques contained in the current Highway Capacity Manual (2010). 

These standard capacity/level-of-service analysis techniques, which calculate total control delay, are 
more thoroughly described in Appendix D for both signalized and unsignalized intersections, as well 
the correlation between average total control delay and the respective level of service (LOS) criteria for 
each intersection type. The results of the capacity/level-of-service analyses are illustrated in Figure 3C 
for the existing peak hour conditions, and the detailed capacity/level-of-service analysis worksheets are 
contained in Appendix E. Specific details regarding the analysis results and traffic operations are 
provided later in this report. 
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Site Characteristics 

This section presents the details regarding the proposed site, including the incremental increase in 
traffic volumes generated by the development during the peak hours and the distribution of this site 
traffic to the study area roadways, as well as the proposed site access configuration, traffic control, and 
sight distance requirements. 

Trip Generation 

Traffic volumes generated by the proposed development were prepared based on trip generation data 
compiled from numerous studies contained in the Institute of Transportation Engineers (ITE) 
publication, Trip Generation, 9th Edition. Table 2 presents the anticipated vehicular trip generation for 
the proposed development. 

Table 2. New Vehicular Trip Generation1 

Size 
Land Use 

Office1 324,860 s.f. 

Modal Split Reduction2 

Total Site Trip 
Generation 

1- ITE Land Use Code 7120, for General Office. 
2 - Modal split reduction of 20 percent. 

El St t A rt t D I t m ree pa men eve opmen 
Weekday Morning 

Peak Hour 

Daily In Out Total 

3,214 432 59 491 

-642 -86 -12 -98 

2,572 346 47 393 

Weekday Afternoon 
Peak Hour 

In Out Total 

75 367 442 

-15 -73 -88 

60 294 354 

In addition, please note that the site presently contains a gas station; however, no credit was assumed for 
the traffic associated with the prior gas station use. 

Modal Split Reductions 

As outlined on Pages 20 through 22 of PennDOT' s Policies and Procedures for Transportation Impact 
Studies, modal split trip generation reductions are allowed if certain criteria are satisfied. Based on 
these criteria, a total modal split reduction of 20 percent is applied to the site trip generation. The 
following modal split reductions were approved by PennDOT District 6-0. 

• A four percent trip reduction for pedestrian accommodations since sidewalks are provided 
along both sides of West Elm Street and most of the study roadways. 
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• A one percent trip reduction for bicycle accommodations since the Schuylkill River Trail 
runs through the site, and since the Cross County Trail is located immediately adjacent to 
the site. 

• Based on the ITE publication Trip Generation Handbook, Second Edition, up to a 15 percent 
reduction in trip generation can be taken for office developments located within close 
proximity of a light rail station. The site is located in close proximity to the SEPTA Regional 
Rail Conshohocken Station, and convenient off-street pedestrian facilities (Schuylkill River 
Trail) connect the site to the rail station. 

Conshohocken Borough, and specifically the Elm Street corridor continues to experience development, 
and clearly a major reason for locating here is the convenience of transportation options including rail 
service and pedestrian connections. As such, a 20 percent reduction for total modal split was applied 
to the trip generation in Table 2. 

Site Access Configuration Scenarios 

This development provides an opportunity to improve access management along this section of West 
Elm Street. Presently, the site is occupied by a former gas station. In the vicinity of the gas station, 
there are a total of four accesses, which consist of either depressed curb driveways or open sections of 
pavement, and in all cases, the four existing driveways provide very shallow driveway throats. 

As part of this development it is proposed to reduce the number of existing site driveways from four to 
provide only two new site accesses along West Elm Street to serve the office development. During the 
scoping review, PennDOT suggested the need to restrict left-tum entering movements at the eastern 
access due to its close spacing with the new West Elm Street bridge immediately to the east. As such, 
two future access scenarios were evaluated, as follows: 

• Scenario 1-Under this scenario, it is assumed that both site access intersections are full­
movement, unsignalized intersections. 

• Scenario 2 -Under this scenario, it is assumed that the western site access (opposite Corson 
Street) is a full-movement, unsignalized intersection, whereas the eastern unsignalized access 
accommodates all movements except for the left-tum entering movement. 

Trip Distribution and Assignment 

Site-generated traffic will approach and depart the site via different routes depending on factors such 
as the existing traffic patterns, location of major roadways, and the location of the development's site 
access. The overall directions of approach and departure, as well as the trip assignment percentages for 
the anticipated directions of approach and departure are illustrated in Figure 4A for both access 
scenarios. Application of the percentages illustrated in Figure 4A to the new peak hour trips contained 
in Table 2, provides an estimate of site traffic to be added to the study area, and the resultant site 
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generated traffic added to the study area during the weekday morning and weekday afternoon peak 
hours is shown in Figure 4B for both access scenarios. 

Site Access Configuration and Traffic Control 

As previously described, as part of this development it is proposed to reduce the number of existing 
site driveways from four to provide only two new site accesses along West Elm Street to serve the 
office development. One access is located opposite Old Elm Street and the other access is located 
opposite Corson Street. The access evaluation is based on criteria and guidelines accepted by 
PennDOT contained in PennDOT' s Chapter 441, Access to and Occupancy of Highways by Driveways and 
Local Roads, PennDOT' s Publication 46, Traffic Engineering Manual, and local PennDOT District policies. 
All auxiliary turn lane worksheets, traffic signal warrant worksheets, and a left-tum conflict factor 
evaluation at the Fayette Street/Elm Street intersection are shown in Appendix F. 

Based on PennDOT' s warrants for installation of auxiliary tum lanes, separate right-tum lanes are not 
warranted at either site access intersection for both access scenarios; however, separate left-turn lanes 
are warranted at both site access intersections under Scenario 1, and only at the western access 
intersection (opposite Corson Street) under Scenario 2. 

Under Scenario 1, due to the constraint of the bridge just east of the eastern site access (opposite Old 
Elm Street), it is not possible to widen West Elm Street over the newly reconstructed bridge. However, 
since West Elm Street provides a 30-foot cartway width in the vicinity of the site and over the newly 
reconstructed bridge, at minimum it is possible to restripe West Elm Street to provide three 10-foot 
lanes in order to accommodate a new center left-turn lane east of the eastern access. Then, this three 
lane cross-section can be continued west of the eastern access and through the western access with 
some widening along the site frontage in order to accommodate lane widths ranging from 10 to 12 feet 
wide. 

Under Scenario 2, only a westbound left-turn lane is necessary along West Elm Street at the western 
access intersection. With some widening of West Elm Street along the site frontage as well as 
restriping, a three lane cross-section can be provided with lanes ranging from 10 to 12 feet wide in 
order to provide a westbound left-tum lane at the western access intersection. 

Based on feedback from PennDOT, due to the limitation of providing a left-tum lane across the West 
Elm Street bridge just east of the eastern site access intersection, it is proposed to restrict the left-turn 
entering movement at the eastern site access intersection (i.e., Scenario 2 described above). As such, the 
following site access improvements are recommended: 

Eastern West Elm Street Site Access 

• Restrict the westbound West Elm Street left-tum movement into the site access. 
• Provide one curbed ingress lane and one curbed egress lane with a channelization island to 

restrict the left-tum entering movement. 
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• Provide stop control. 
• Provide curb radii as needed to accommodate emergency vehicles and delivery/service trucks. 
• Install ADA compliant curb ramps on the southwest and southeast comers of this intersection, 

as well as a crosswalk along the south leg of the intersection. 

Western West Elm Street Site Access 

• Provide one curbed ingress lane and one curbed egress lane. 
• Provide stop control. 
• Provide curb radii as needed to accommodate emergency vehicles and delivery/service trucks. 
• A westbound left-tum lane is warranted for traffic entering the western site access. The length 

of this lane should be maximized so that the transition taper does not reduce the lane width 
along West Elm Street bridge. 

• An eastbound West Elm Street left-tum lane is not warranted. 
• Install ADA compliant curb ramps on all four comers of this intersection, as well as crosswalks 

along the north, south, and west legs of the intersection. 
• Install a Side Road (W2-2) sign along eastbound West Elm Street in advance of the site access 

intersection. 

Sight Distance 

Sight distance field measurements and evaluation were performed for each of the proposed 
unsignalized site access intersections along West Elm Street. Generally, the posted speed limit, 
roadway grades and profiles, and the number of travel lanes play a role in determining if safe sight 
distances are available for egress and ingress at the each of the proposed accesses. The available sight 
distances at the proposed access locations were measured and compared to PennDOT' s safe stopping 
sight distance requirements. In addition, our office completed speed studies along West Elm Street (25 
miles per hour posted speed limit) in the vicinity of the site access intersections. The results of the 
speed study are listed below for each intersection, and the speed study results are detailed in 
Appendix G. 

• Eastern Site Access 85th Percentile Speeds 
- Eastbound West Elm Street- 33 miles per hour 
- Westbound West Elm Street- 35 miles per hour 

• Western Site Access Speeds 85th Percentile Speeds 
- Eastbound West Elm Street- 31 miles per hour 
- Westbound West Elm Street- 35 miles per hour 

Table 3 summarizes the available sight distance measurements, as well as safe stopping sight distances 
at the proposed access locations. 
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Movement Direction 

Exiting 
Looking Left 

Looking Right 

Left turn Entering 
Looking Ahead 
From the Rear 

Movement Direction 

Exiting 
Looking Left 

Looking Right 

Left turn Entering 
Looking Ahead 
From the Rear 

Table 3. Sight Distance Evaluation1 

Eastern Elm Street Site Access 
Approximate 85th Percentile 

Approach Grade Speed (mph)l 

-2.1% 33 
-0.0% 35 
-2.1% 33 
-2.6% 35 

Western Elm Street Site Access 
Approximate 85th Percentile 

Approach Grade Speed (mph)l 

-1.4% 31 
+2.1% 35 
-1.4% 31 
+2.1% 35 

1- Based on the results of a speed study in the vicinity of the site access 

Safe Stopping Sight Distance (feet) 
Requiredz Available 

234 508 
249 574 
234 483 
259 1,000+ 

Safe Stopping Sight Distance (feet) 
Required2 Available 

210 600+ 
242 800+ 
210 218 
242 800+ 

2- Based on PennDOT requirements and the prevailing (85th percentile) speed in accordance with Pennsylvania Code, Title 67, 
Transportation, Chapter 441.8.h.2.iv. 

Based on the above sight distance evaluation, adequate sight distance can be provided at the site access 
intersections. Proper landscaping must be maintained along the West Elm Street site frontage for 
provision of sight distance according to the above table. Also, the available sight distance at the site 
accesses must be verified during the detailed engineering of the site access design. 
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Future Build-Out Year Traffic Conditions 

This section presents the projected build-out year traffic conditions, both without and with the 
proposed development, which is anticipated to be 2019. The future 2019 build-out year without­
development traffic volumes were estimated by increasing the existing 2012 peak hour traffic volumes 
to account for regional and local traffic growth, as described below. The incremental increase due to 
the anticipated trip generation for the site was then added, resulting in the future 2019 build-out year 
with-development traffic volumes. 

Future 2019 Without-Development Traffic Volumes 

Based on discussions with representatives of Conshohocken Borough, there are several area 
developments which are currently in various stages of planning within the Borough. Several of these 
developments are in the preliminary planning stages, and have not been approved by the Borough. As 
such, the traffic generated by these developments will not be specifically accounted for in this study. 
However, an increased background traffic growth factor of 1.50% per year, compounded for four years, 
or 6.41 percent total was applied to the existing traffic volumes. This background traffic growth rate 
exceeds (double) PennDOT's recommended growth rate of 0.76°/o per year for similar roadways in 
Montgomery County, in order to account for traffic generated by these other area developments. It is 
also noted that the Borough has completed a traffic study which examines traffic conditions in the 
Borough associated with local future development growth. 

The future year 2019 without-development traffic volumes for the weekday morning and weekday 
afternoon peak hours are illustrated in Figures SA and SB, respectively. 

Future 2019 With-Development Traffic Volumes 

The site generated traffic volumes shown in Figure 4B were added to the 2019 future without­
development traffic volumes, and the resultant 2019 with-development weekday morning and 
weekday afternoon peak hours are illustrated in Figures SC and SD. 

Capacity/Level-of-Service Analysis 

The future 2019 peak hour traffic volumes, as illustrated in Figures SA through SD, were then subjected 
to detailed capacity/level-of-service analysis. The results of the capacity/level-of-service analyses are 
illustrated in Figures SE and SF, and the detailed capacity/level-of-service analysis worksheets are 
contained in Appendices H and I. Specific details regarding the analysis results and traffic operations 
are provided later in this report. 
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Future Design Year Traffic Conditions 

This section presents projected design year traffic conditions, both without and with the proposed 
development, which is 2024 (or five years after the 2019 build-our year). The future 2024 design year 
without-development traffic volumes were estimated by increasing the existing 2012 peak hour traffic 
volumes to account for regional and local traffic growth, as described below. The incremental increase 
due to the anticipated trip generation for the site was then added, resulting in the future 2024 design 
year with-development traffic volumes. 

Future 2024 Without-Development Traffic Volumes 

As under the 2019 future build-out year traffic conditions, an increased background traffic growth 
factor of 1.50% per year, compounded for nine years, or 14.98 percent total was applied to the existing 
traffic volumes. The future year 2024 without-development traffic volumes for the weekday morning 
and weekday afternoon peak hours are illustrated in Figures 6A and 6B, respectively. 

Future 2024 With-Development Traffic Volumes 

The site generated traffic volumes shown in Figure 4B were added to the 2024 future without­
development traffic volumes, and the resultant 2024 with-development weekday morning and 
weekday afternoon peak hours are illustrated in Figures 6C and 6D. 

Capacity/Level-of-Service Analysis 

The future 2024 peak hour traffic volumes, as illustrated in Figures 6A through 6D, were then subjected 
to detailed capacity/level-of-service analysis. The results of the capacity/level-of-service analyses are 
illustrated in Figures 6E and 6F, and the detailed capacity/level-of-service analysis worksheets are 
contained in Appendices J and K. Specific details regarding the analysis results and traffic operations 
are provided later in this report. 
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Capacity/Level-of-Service Analyses 

This section presents a detailed summary of the traffic analysis results for the existing and future traffic 
conditions, both without and with the proposed development for the two peak hours at each of the 
study area intersections and site accesses. Tables 4 through 9 summarize the existing and future 
without and with development overall levels of service at each of the study intersections. 

West Elm Street and Corson Street/Western Site Access 

This stop controlled intersection currently operates at acceptable overall level-of-service A, and all 
movements at LOS C or better during both the weekday morning and weekday afternoon peak hours. 
Under Access Scenario 1, the intersection will continue to operate at acceptable LOS A overall, and LOS 
D or better for all movements in both 2019 and 2024 without and with the proposed development. 
Under Access Scenario 2, the intersection will operate at overall LOS A during both peak hours in 2019 
and 2024. In addition, most movements will operate at acceptable LOS C or better with the exception 
of the southbound Corson Street approach, which will operate at LOS E due to the added traffic 
because of the restriction of the westbound left-tum movement at the eastern site access opposite Old 
Elm Street. Installation of a traffic signal would improve the level-of-service conditions at this 
intersection; however, a traffic signal is not warranted according to the existing or future peak hour traffic 
volumes based on the traffic signal warrants contained in PennDOT' s Publication 212, Official Traffic Control 
Devices. As you are aware, LOS E conditions for stop controlled side streets at unsignalized intersections is 
not uncommon in suburban and urban settings. Furthermore, the southbound Corson Street approach is a 
low volume approach, and it is connected as part of a grid street system, and therefore, traffic has the option 
of using another intersection. 

Table 4. Overall LOS Comparison 
West Elm Street and Corson Street/Western Site Access (Scenario 2) 

II 

Exi•ting ! 2019 Future 2019 Future I 2024 Future 2024 Future 
WithoutDev With Dev Without Dev WithDev 

Weekday Morning Peak Hour 

Overall Intersection 
A A A A A 

LOS 
Overall Intersection 

0.4 0.5 4.5 0.5 4.5 
Delay 
Delay Change (if 

N/A N/A 
applicable) 

Mitigates? Yes Yes 

Weekday Afternoon Peak Hour 

Overall Intersection 
A A A A A 

LOS 
Overall Intersection 

0.4 0.4 3.2 0.4 3.3 
Delay 
Delay Change (if 

N/A N/A 
applicable) 

Mitigates? Yes Yes 
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West Elm Street and Old Elm Street/Eastern Site Access 

This stop controlled intersection currently operates at acceptable overall LOS A, and all movements at 
LOS B or better during both the weekday morning and weekday afternoon peak hours. The 
intersection will continue to operate at acceptable LOS A overall, and LOS C or better for all 
movements in both 2019 and 2024 without and with the development under Access Scenarios 1 and 2. 

Table 5. Overall LOS Comparison 
West Elm Street and Old Elm Street/Eastern Site Access (Scenario 2) 

Existing 
2019 Future 2019 Future 2024 Future 2024Future 

WithoutDev WithDev WithoutDev WithDev 

Weekday Morning Peak Hour 

Overall Intersection 
A A A A A 

LOS 
Overall Intersection 

0.1 0.1 0.3 0.1 0.3 
Delay 
Delay Change (if 

N/A N/A 
applicable) 

Mitigates? Yes Yes 

Weekday Afternoon Peak Hour 

Overall Intersection 
A A A A A 

LOS 
Overall Intersection 

0.0 0.0 2.4 0.0 2.5 
Delay 
Delay Change (if 

N/A N/A 
applicable) 

Mitigates? Yes Yes 

West Elm Street and Colwell Lane/Wood Street 

Since this intersection is a five-leg signalized intersection, the Synchro Percentile analysis methodology 
was used to evaluate the intersection. Under existing conditions, this signalized intersection currently 
operates at overall LOS C or better and individual movements at LOS D or better during the weekday 
morning and weekday afternoon peak hours. The intersection will continue to operate acceptably at 
LOS C overall and LOS D or better for all movements during both peak hours in both 2019 and 2024 
without and with the traffic generated by the proposed development. The impact of the development 
is mitigated at this intersection based on the overall level of service. 

Despite the level of service mitigation, please note the Wood Street southbound approach is a minor, 
low volume fifth leg of the intersection. Without this fifth leg, or if there is no volume demand, the 
intersection levels of service are further improved within acceptable levels beyond the analysis results 
contained in this traffic study. 
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Table 6. Overall LOS Comparison 
West Elm Street and Colwell Lane/Wood Street 

Existing 
2019 Future 2019 Future 2024 Future 2024Future 

WithoutDev WithDev WithoutDev WithDev 

Weekday Morning Peak Hour 

Overall Intersection 
B B c c c 

LOS 
Overall Intersection 

19.1 19.8 25.5 20.8 27.4 
Delay 
Delay Change (if 

+5.7 N/A 
applicable) 

Mitigates? Yes Yes 

Weekday Afternoon Peak Hour 

Overall Intersection 
B c c c c 

LOS 
Overall Intersection 

19.6 21.0 22.6 23.0 27.0 
Delay 
Delay Change (if 

N/A N/A 
applicable) 

Mitigates? Yes Yes 

West Elm Street and Maple Street 

This signalized intersection currently operates at overall LOS A, and all movements currently operate 
at acceptable LOS D or better during both the weekday morning and weekday afternoon peak hours. 
The intersection will continue to operate acceptably at LOS A overall and LOS D or better for all 
movements in both 2019 and 2024 without and with the proposed development. The impact of the 
development is mitigated at this intersection based on overall levels of service. 

Table 7. Overall LOS Comparison 
West Elm Street and Maple Street 

I i I 
2019 Future 2019Future ~ :;;J Existing 

WithoutDev WithDev · 

Weekday Morning Peak Hour 

Overall Intersection A A A A A 
LOS 
Overall Intersection 

6.2 6.3 
Delay 

5.7 6.4 5.8 

Delay Change (if 
N/A N/A 

applicable) 

Mitigates? Yes Yes 

Weekday Afternoon Peak Hour 

Overall Intersection A A A A A 
LOS 
Overall Intersection 

2.5 2.6 2.5 2.8 2.7 
Delay 
Delay Change (if 

N/A N/A 
applicable) 

Mitigates? Yes Yes 
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West Elm Street and Oak Street 

This signalized intersection currently operates at overall LOS C or better, and all movements currently 
operate at acceptable LOS D or better during both the weekday morning and weekday afternoon peak 
hours. The intersection will continue to operate acceptably at LOS C or better overall and at LOS D or 
better for all movements in both 2019 and 2024 without and with the proposed development. The 
impact of the development is mitigated at this intersection based on the overall levels of service. 

Weekday Morning Peak Hour 

Overall Intersection 
A 

LOS 
Overall Intersection 

5.9 
Delay 
Delay Change (if 

applicable) 

Mitigates? 

Weekday Afternoon Peak Hour 

Overall Intersection c 
LOS 
Overall Intersection 

21.8 
Delay 
Delay Change (if 

applicable) 

Mitigates? 

Table 8. Overall LOS Comparison 
West Elm Street and Oak Street 

~ 2019 Future 2024 Future 
~ WithDev WithoutDev 

A A A 

6.0 5.3 6.1 

N/A 

Yes 

c c c 

22.6 22.3 24.1 

N/A 

Yes 

Fayette Street and East/West Elm Street 

2024Future 
WithDev 

A 

5.5 

N/A 

Yes 

c 

20.6 

N/A 

Yes 

Under existing conditions, this signalized intersection operates at overall LOS D; however, several 
movements currently operate with delay (LOS F) during both during the weekday morning and 
weekday afternoon peak hours due to the high volume of turning movements at the intersection. 
Furthermore, actual conditions may be impacted at times due to congestion in West Conshohocken 
Borough which may extend over the bridge into Conshohocken Borough. 

Under 2019 and 2024 future conditions, this signalized intersection will operate with overall delay (LOS 
E or F) during the weekday morning and weekday afternoon peak hours both without and with the 
traffic generated by the development. During both the 2019 and 2024 with-development conditions, it 
would only be necessary to provide signal timing changes to shift green time to the northbound Fayette 
Street left-tum advance/eastbound West Elm Street right-tum overlap phase to mitigate the impact of 
the development at this intersection. 

Although the traffic impact is mitigated, through coordination with PennDOT and the Borough, there 
is interest in additional improvements at this intersection. The applicant completed a conceptual 
design evaluation of the intersection, at the request of PennDOT and the Borough, and based on this 
evaluation, at this time it appears to be feasible to widen and reconfigure the intersection in order to 
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provide northbound Fayette Street dual left-tum lanes. Therefore, on the basis that this improvement 
is feasible, the applicant also proposes to provide the northbound Fayette Street dual left-tum lanes. A 
ball park opinion of construction cost for this improvement is $600,000 to $700,000. 

As part of the proposed intersection improvements, a left-turn conflict factor analysis was completed to 
determine if the traffic signal phasing at this intersection is adequate. Based on this evaluation, please 
note the following. 

• Eastbound Elm Street Single Left-Turn Lane - Based on the conflict factor evaluation, advance 
left-tum phasing is not warranted during the weekday morning or weekday afternoon peak 
hour based on the future traffic volumes. However, due to the alignment of the single 
eastbound left-tum lane and the opposing westbound Elm Street dual left-turn lanes, the 
intersection currently provides split phasing for eastbound and westbound Elm Street traffic. 
As such, it is not recommended to modify the existing phasing for this movement as part of this 
project. 

• Westbound Elm Street Dual Left-Turn Lanes - Based on the conflict factor evaluation, 
protected-prohibited advance left-tum phasing is warranted during the weekday afternoon 
peak hour only based on the future traffic volumes. However, due to the alignment of the dual 
westbound left-tum lanes and the opposing eastbound Elm Street single left-turn lane, the 
intersection currently provides split phasing for eastbound and westbound Elm Street traffic. 
As such, it is not recommended to modify the existing phasing for this movement as part of this 
project. 

• Northbound Fayette Street Dual Left-Turn Lanes- Based on the conflict factor evaluation, 
protected-prohibited advance left-tum phasing is warranted during the weekday morning and 
weekday afternoon peak hour based on the future traffic volumes. As such, it is proposed to 
modify the phasing for the northbound left-tum advance phase from protected-permitted to 
protected-prohibited. 

• Southbound Fayette Street Single Left-Turn Lane- Based on the conflict factor evaluation, 
advance left-turn phasing is not warranted during the weekday morning or weekday afternoon 
peak hour based on the future traffic volumes. In addition, as shown on the concept plan, it is 
proposed to provide an additional southbound gore area in order to align the southbound 
Fayette Street single left-tum lane and the northbound Fayette Street dual left-tum lanes. With 
this configuration, southbound Fayette Street left-turn traffic can operate with permitted left­
tum operation, as occurs today. As such, it is not recommended to modify the existing phasing 
for this movement as part of this project. 
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Table 9. Overall LOS Comparison 
F tt St t d E t/W t El St t aye e ree an as es m ree 

2019 Future 2019 Future 2024 Future 202 T 
II 

Existing 
WithoutDev With Dev1 WithoutDev Withvt: 

11 

Weekday Morning Peak Hour 

Overall Intersection 
D E 

LOS 
E F E 

Overall Intersection 
53.0 60.8 59.4 83.4 76.9 

Delay 
Delay Change (if 

N/A N/A 
applicable) 

Mitigates? Yes Yes 

Weekday Afternoon Peak Hour 

Overall Intersection 
E E 

LOS 
E F E 

Overall Intersection 
61.4 66.0 59.4 81.3 73.1 

Delay 
Delay Change (if 

N/A N/A 
applicable) 

Mitigates? Yes Yes 

1. With construction of a second northbound left-turn lane along northbound Fayette Street. 

Queuing Analysis 

Queuing analysis was completed at the study area intersections using the HCM 2010 methodology by 
multiplying the HCM queue length (reported in number of vehicles) by 25 feet. 

West Elm Street Intersections with Maple Street and Oak Street 

Based on the results of this analysis, the queues at the West Elm Street intersections with Maple 
Street and Oak Street are accommodated within the existing storage lane lengths. 

West Elm Street and Colwell Lane/Wood Street 

At the intersection of West Elm Street and Colwell Lane/Wood Street, the eastbound left-tum 
queue may extend outside of the existing storage lane length during the weekday afternoon 
peak hour in 2024. It may be possible to slightly lengthen this lane through restriping; however, 
major lane widening improvements are not possible due to the West Elm Street bridge. 
However, please note the Wood Street southbound approach is a minor, low volume fifth leg of 
the intersection. Without this fifth leg, or if there is no volume demand, the intersection queues 
are improved within the available turn lane storage without the need for lane modifications. 
Additionally, it is possible to mitigate the westbound West Elm Street queue during the 
weekday morning peak hour with traffic signal timing modifications; however, these 
modifications would cause the southeastbound Colwell Lane approach to operate at LOSE or F, 
which is not desirable. During the weekday afternoon peak hour, this queue extends through 
the Maple Street intersection under existing conditions, and the additional site traffic will only 
increase the queue by approximately two vehicles (55 feet) in the future with development 
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conditions as compared to the future without development conditions. Therefore, no 
improvements are recommended. 

Fayette Street and East/West Elm Street 

At the intersection of East/West Elm Street and Fayette Street, several queues extend out of the 
existing auxiliary lanes today, and this condition will continue in the future. Due to the close 
intersection spacing, and the limitation of the Fayette Street Bridge, it is not possible to provide 
additional lanes, or lengthen the existing storage lanes at this intersection without a major 
construction project, which is outside the scope of this development. However, it is proposed to 
provide northbound Fayette Street dual left-tum lanes. 

There is no single solution that will improve all queues at this intersection. With the proposed 
improvements for northbound Fayette Street dual left-tum lanes, the left-tum queues are 
greatly improved and mitigated; however, there is no improvement to the eastbound right-tum 
movement queues, and potentially some impact to the right-tum movement queues due to the 
shorter right-tum overlap phase because of the dual northbound left-tum lanes. The only 
improvement that will truly address the eastbound right-tum movement queue is the 
construction of dual eastbound right-turn lanes; however, due to alignment issues across 
Fayette Street, this improvement is not possible at this time. Dual eastbound Elm Street right­
tum lanes require widening along the north side of Elm Street in order to realign the through 
movements. It is recommended to examine this more closely and consider this additional 
improvement as part of any proposed development at this intersection on the north side of Elm 
Street. 

Additionally, there are several movements where the Synchro percentile queuing methodology 
reports the# footnote (mostly at the Fayette Street/Elm Street intersection). Based on a review 
of the Synchro Traffic Signal Software Uses Guide, //The# footnote indicates that the volume for the 
95th percentile cycle exceeds capacity. This traffic was simulated for two complete cycles of 95th percentile 
traffic to account for the effects of spillover between cycles. If the reported vic< 1 for this movement, the 
methods used represent a valid method for estimating the 95th percentile queue. In practice, 95th 

percentile queue shown will rarely be exceeded and the queues shown with the# footnote are acceptable 
for the design of storage bays." Please note that the # footnote only applies to the Synchro 
percentile queuing methodology, and not the HCM 2010 queuing methodology, which is the 
basis of the results shown in the TIS. Regardless, as outlined in the Synchro Users Guide, the 
queues displaying the # footnote are adequate for use in designing storage bay lengths. Table 
21 includes a note for all instances where the volume to capacity ratio exceeds 1.0. 

The detailed LOS results are summarized in Tables 10 through 15, and the 95th percentile vehicular 
queues are summarized in Tables 16 through 21. 
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Conclusions and Recommendations 

Based on the results of the foregoing analysis, the site access intersections operate with 
acceptable/reasonable levels of service in both peak hours, and the increased traffic generated by the 
proposed office development can be accommodated along the surrounding roadway network. In 
addition, the following improvements are proposed as part of this development. 

Fayette Street and Elm Street 

As discussed with PennDOT and the Borough of Conshohocken, it is proposed to widen northbound 
Fayette Street to provide a second left-tum lane. In addition, it is proposed to provide protected­
prohibited traffic signal phasing for the proposed northbound dual left-tum lanes. 

Eastern West Elm Street Site Access 

• Restrict the westbound West Elm Street left-tum movement into the site access. 
• Provide one curbed ingress lane and one curbed egress lane. 
• Provide stop control. 
• Provide curb radii as needed to accommodate emergency vehicles and delivery/service trucks. 
• Install ADA compliant curb ramps on the southwest and southeast comers of this intersection, 

as well as a crosswalk along the south leg of the intersection. 

Western West Elm Street Site Access 

• Provide one curbed ingress lane and one curbed egress lane. 
• Provide stop control. 
• Provide curb radii as needed to accommodate emergency vehicles and delivery/service trucks. 
• A westbound left-tum lane is warranted for traffic entering the western site access. The length 

of this lane should be maximized so that the transition taper does not reduce the lane width 
along West Elm Street bridge. 

• An eastbound West Elm Street left-tum lane is not warranted. 
• Install ADA compliant curb ramps on all four comers of this intersection, as well as a crosswalk 

on the north, south, and east legs of the intersection. 
• Install a Side Road (W2-2) sign along eastbound West Elm Street in advance of the site access 

intersection. 
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Table 10- Level of Service Matrices 

Elm Street and Corson Street/Western Site Access 

---------------------------------

Weekday Morning Peak Hour Weekday Afternoon Peak Hour 

2019 2024 2019 2024 
Build-Out Year Design Year 

2015 
Build-Out Year Design Year 

w/Dev w/Dev 
w/oDev 

w/Dev w/Dev 
Scenario 1 Scenario2 Scenario 1 Scenario 2 

Existing w/o Dev 
w/Dev w/Dev 

w/oDev 
w/Dev w/Dev 

Scenario 1 Scenario 2 Scenario 1 Scenario 2 

A A A A A A A A A A A A 

0.0 0.0 0.0 0.0 0.0 9.4 9.5 9.6 9.6 9.7 9.8 9.8 

A B A B B A A A A A A A 

10.0 11.4 9.0 10.2 11.6 9.2 9.3 9.5 9.7 9.4 9.6 9.8 
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B c A B c A A c c A c c 
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c E B c E c c D D c D E 
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A A ~' A A A ~~ 
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A 

I 

A 
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Table 11- Level of Service Matrices 

Elm Street and Old Elm Street/Eastern Site Access 

Weekday Morning Peak Hour 

2019 2024 

Build-Out Year Design Year 
2015 

w/Dev w/Dev 
w/oDev 

w/Dev w/Dev 

Scenario 1 Scenario 2 Scenario 1 Scenario 2 ! 

Existing 

A A A A A A 

9.3 9.9 8.9 9.4 10.0 0.0 

A A A B A A 

9.9 0.0 9.0 10.1 0.0 0.0 

B B A B B B 

11.6 12.3 10.0 11.9 12.7 10.4 
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II 
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---~----------------- ------------····--······-

Weekday Afternoon Peak Hour 

2019 2024 

Build-Out Year Design Year 

w/oDev 
w/Dev w/Dev 

w/oDev 
w/Dev w/Dev 

Scenario 1 Scenario 2 Scenario 1 Scenario 2 

A A A A A A 

0.0 0.0 0.0 0.0 0.0 0.0 

A A A A B A 

0.0 9.9 0.0 0.0 10.1 0.0 

B c c B c c 

10.6 15.8 19.9 10.9 16.6 22.1 

A A A A A A 

0.0 2.1 2.4 0.0 2.1 2.5 
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Table 12- Level o£ Service Matrices 

Elm Street and Colwell Lane/Wood Street 

Time Period Weekday Morning Peak Hour Weekday Afternoon Peak Hour 

Design Year 

~ 
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ill ~I 
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D ~ D D D D 
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SE 
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D I D D D D 

J 
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N 

D ~ D D D D 
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i! ~ ~. 
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~ 
~ ~ 

~ 
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~ ~ 
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I 

~ 
ft B ~ B c ;>; 

c c 

~ 
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,, 
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li ~ 
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*The Wood Street southbound approach is a minor, low volume fifth leg of the intersection. Without this fifth leg, or if there is no volume demand, the intersection levels of service are further 

improved within acceptable levels beyond the results contained in this traffic study. 
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Table 13- Level of Service Matrices 

Elm Street and Maple Street 

Weekday Morning Peak Hour 

2019 II 2024 

Build-Out Year Design Year 
2015 

w/oDev 
I 

wjDev II w/oDev 
I 

w/Dev Existing 

·A A A A A 

0.0 0.1 0.0 0.1 0.1 

A A A A A 

0.6 0.6 0.7 0.7 0.5 

A A A A A 

0.6 0.6 0.6 0.7 0.4 

A A A A A 

0.0 0.0 0.0 0.0 0.1 

A A A A A 
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0.4 0.9 0.5 1.0 0.9 

D c D c D 
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D c D c D 
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D D D D D 
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Weekday Afternoon Peak Hour 

2019 2024 

Build-Out Year Design Year 

w/oDev w/Dev w/oDev w/Dev 

A A A A 

0.1 0.2 0.2 0.2 

A A A A 

0.5 0.7 0.5 0.8 

A A A A 

0.5 0.7 0.5 0.8 

A A A A 
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A A A A 
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D D D D 
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Table 14- Level of Service Matrices 

Elm Street and Oak Street 

Time Period II II Weekday Morning Peak Hour Weekday Afternoon Peak Hour 
II 
I 

2019 2024 

I 

2015 
Build-Out Year Design Year II II 

2019 II 2024 
Design Year 2015 II Build-Out Year Design Year 

Existing w/oDev w/Dev w/oDev w/Dev 

c c c c B 

20.7 24.8 20.2 26.3 15.7 

c c c c c 

Development Condition 
I I E~fu% II w/o Dev I w/Dev II w/oDev I w/Dev 
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I I ~ 
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A A A A A 
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N II II ~ A A A A A 
Approach 
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D D D D D 
! 
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Left 
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c 
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I 
c 
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NB 

II II 
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D D D D D 
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SB 
35.1 34.8 34.8 34.5 34.5 
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I 

c 
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II 
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II 
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I I I 
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1~1 
A 

I 

A 

II 

A 

I 

A 
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Table 15 -Level of Service Matrices 

Fayette Street and Elm Street 

Weekday Morning Peak Hour Weekday Afternoon Peak Hour 

,, ·~ 
2019 2024 ~ 2019 00 2024 

2015 uild 0 y . y 2015 ~ uild y ,y • B - ut ear Des1gn ear ll B -Out ear f~ Design Year 

~ w/Dev w/Dev w/Dev w/Dev ~ w/Dev ~ w/Dev 
Existing i w/o Dev w/Dev w/Signal Timing w/Dual NB w/o Dev w/Dev w/Signal Timing w/Dual NB Existing ~ w/o Dev w/Dev w(Dual NB fl w/o Dev w/Dev w/Dual NB 

~ Imps LTL Imps LTL li LTL t LTL 

D D D D D D D D D D ~ D D D ~ D D D 

43.0 41.2 41.4 49.8 44.2 41.3 41.5 50.0 43.3 45.8 ji 45.8 45.5 49.7 li 44.1 46.1 50.8 

D D D D D D D D D D ~ D D D !i D D D 

43.0 41.2 41.4 49.8 44.2 41.3 41.4 49.9 43.3 44.9 li 43.o 44.1 46.8 1 43.2 44.3 47.4 

F E E F F F F F F F ~ D E F D F F 

130.9 61.9 71.8 81.0 102.0 82.8 95.2 120.0 120.0 119.1 i 39.5 77.1 136.7 51.9 113.5 167.2 

F E E E F E F F F F ~ D E F D F F 

119.8 59.3 67.6 76.7 94.0 77.7 87.9 110.5 109.6 97.7 n 40.6 67.5 110.5 49.6 93.5 132.6 

F F F F F ~1 E E F F F ~ F F F F F F 

108.0 87.2 87.2 106.1 87.2 ~ 76.0 76.0 110.6 135.3 112.9 ~ 115.9 115.9 82.0 149.5 149.5 106.9 
.jl ~ 

D D D D D D D D D D ] D D D jj D D D 

~ ~ 
jj F, 

42.9 41.2 42.3 43.4 42.3 39.5 40.5 42.6 43.6 40.7 11 40.0 40.2 38.3 ~ 40.3 40.5 38.6 
~ ., 

F F E F E E E F F F ~ F F E ~ F F F 

99.4 81.1 79.2 95.0 79.2 71.2 69.9 98.8 119.6 102.4 ~ 104.9 104.4 75.3 ~ 133.7 133.0 96.6 

E E F F E F F F F F F F D iF F D I 

73.6 79.2 242.8 104.8 69.9 100.5 276.6 142.3 81.7 142.9 101.8 122.3 44.7 ~ 149.7 173.9 51.4 

B ~ B B A B B B A B B ~ B B B ~ C C C 

11.0 ~ 13.2 13.2 8.8 11.6 14.5 14.5 9.4 11.8 16.4 li 19.2 19.2 19.2 ~ 20.1 20.1 20.1 

c ~ c c B c D D c D c ~ c c c M c c c 
22.9 ~ 33.6 33.6 19.8 27.9 54.7 54.7 25.5 35.9 21.3 ~ 26.7 26.7 26.7 ll 30.9 30.9 30.9 

C ~ D F D C D F D D D ~ D D C ~ D E C 

29.4 Jl 36.3 83.9 39.4 34.4 51.2 1o1.4 51.6 40.9 46.5 n 4o.o 45.5 27.3 ;1 52.4 59.1 30.5 

B ~ C C C C ~ C C C C C l D D C ~ D D C 
19.o 11 26.1 26.1 24.6 23.9 ~ 28.2 28.2 25.2 24.5 24.4 1 35.6 35.6 32.7 l; 36.o 36.o 34.3 

C F F F E F F F F C ~ F F E l\ F F F 
il ~ 76.8 ~ Ji 

34.2 82.7 94.9 ( I 
1 

69.4 134.0 150.4 100.2 90.2 34.0 '.> 107.1 110.4 74.1 '.l 121.5 124.5 98.2 
v c> .0) ~ , 

C F F F E F F F F C ~ F F E jji---F--t---F--t---F--1 

76.8 fi ~ 
34.0 82.2 95.0 (v/c>

1
.0) 69.4 134.1 151.5 100.9 90.8 33.9 ~ 106.8 110.2 73.8 ~ 121.3 124.4 98.0 

C F F E E F F F F C ~ F F E ~ F F F 

33.8 81.4 93.6 78.8 68.5 132.0 148.6 99.1 89.3 33.7 ~ 105.4 108.7 73.0 ' 119.5 122.5 96.7 

D ~ E F E E F F F E E ~ E E E ~ F F E 
;i ~ ~ 
~ n ~ 

53.0 ~ 60.8 84.2 64.2 59.4 83.4 109.2 81.0 76.9 61.4 J1 66.0 72.7 59.4 \1 81.3 91.1 73.1 
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Table 16- 95th Percentile Queue Matrices 

Elm Street and Corson Street/Western Site Access 

Weekday Morning Peak Hour 
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0 0 ~ 0 0 0 
1; 

! 
~ 
~ ,, 
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0 25 r, 0 0 25 
~ 
~ 

~ 
~ 
1] 
lJ 

~ 
it 

25 40 ! 0 25 45 
~ 
~ 
~ 

~ 
~ 
~ 
J! 

25 25 ~ 25 25 25 

~ 
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Design Year 

Development 
Condition 
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Right b 
Cl'.l 

~ Left 

WB Thru 

Right 

OJ 
~ 
Cl'.l Left 

5 .... 
tJl 
11:1 

tJl 

~ tJl 
OJ NB Thru OJ u 

b < Cl'.l 

~ 
"d Right 
0 

1 2015 
~ 
~ 

Existing ~ w/oDev 
5 

# 
f, 
H 

0 ~ 0 I 
I 
j 
.~ 
~ 

I 
j 

0 ~ 0 ~ 
l( 

i 
t 

' ~ 
I 
u 
~ 
ll 

~ 
0 

~ 

* 

0 
f) 
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Table 17- 95th Percentile Queue Matrices 

Elm Street and Old Elm Street/Eastern Site Access 

Weekday Morning Peak Hour 

2019 2024 

Build-Out Year Design Year 

~ 
2015 ,j 

i( 
1) 

w(Dev w/Dev w(Dev w(Dev 
w/oDev 

Scenario 1 Scenario 2 Scenario 1 Scenario 2 

~ 
Existing ! w/oDev 

0 0 0 0 0 

~ 
I 

ft 
~ 

I 

Q 

0 f~ 0 
~ 
t! 

~ 
~1 

l! 
m 

~ 28 0 0 31 0 'II 

~ 
ji 
m 

lt 
w 

I 
~ 0 0 
I 
~ 
~ 

I! 
J 
~ 
~ 
N 
~ 

~ 
~ 

I 25 25 0 25 25 
I 

~ 
0 ~ 0 

~ 
t 
f 
~ 
~ 1 

Weekday Aftemoon Peak Hol.tt 

2019 ~ 2024 

Build-Out Year ~ Design Year ~ 

w(Dev w/Dev ~ w(Dev w(Dev 

Scenario 1 Scenario 2 J 
w/oDev 

Scenario 1 Scenario 2 

' 
~ 
'I 

0 0 ~ 0 0 0 
11 

~ 
~1 

~ 

i 
~ 
ji 

25 0 ll 0 25 0 ~ 
~ 
~ 
~1 

~ 
~ 

'l l! 
ij 

65 48 ] 0 75 53 

n 

I 
.~ 
~ 



N 
00 

Time Period 

Design Year Current 2015 
Storage 

Development 

Condition 
Existing 

Left 110 48 ~ 
~ il 

EB Thru 

+I 
C1J Right C1J 

..l:l 

!I 
~~ 

191 ~ 
·~ 
~ 
~f 

CJ:J 

s Left -p;;( 

WB Thru 

Right 

196 
~ 
j 

~ 
Left 

NB Thru 25 

~ Right 
C1J 
b 
CJ:J 

""' Left 
0 
0 

~ SB* Thru C1J ; 
...,;! - Right ~ 

~ 

25 

~ 
a 

~ ' 

r 
.I u 
~ 
J 
1t 

0 
Left u 

SE Thru 167 

Right 

Table 18 - 95th Percentile Queue Matrices 

Elm Street and Colwell Lane/Wood Street 

Weekday Morning Peak Hour 

2019 ~ 2024 

Build-Out Year fl Design Year 
ill 

2015 

II 

tn 

~ 
~ 
~ 

w/oDev w/Dev ~ wjoDev w/Dev r1J 
Ill 

~~ 

Existing ~ 
~;1 

51 88 ~ 57 107 
f~ 

51 

~~ 
I~ 

203 228 1' 221 247 
~ 1, 
~I 

~ \ td 
~( 
iil 

191 ~ 
I" 
~ 

~ 
\] 
lli 

211 570 ~ 248 608 
~ :~. 

~ I• 
ul 

~ 

~ 
Ill 
~ 

~ 
548 m 

~ 
~ 

~ !: 

~ 
~ 
~j 

25 25 ~ 25 25 
t\ 
~ 
~ 
':h 

~ ~ 

rri 

i 
28 

lj 
~ 
~I 
~ 
!J 
~ 

25 25 

~ 

25 25 

ITI 

~ 
~ 
~ 
fl! 

~ 
I~ 
~ 
;~ 

~ 
~ 
~· hl 

25 ~~ 
~ 
~ 
~ 
~ 

@ 

~ 
m 

178 222 ~ 193 245 ~ 
[ij 
~~ 

~ 
~~ 

~ 

223 
~ 
l1 

~ 
rn 
41 
~~ 

! 

Weekday Afternoon Peak Hour 

2019 2024 

Build-Out Year Design Year 

w/oDev w/Dev w/oDev w/Dev 

58 148 84 176 

lli 
!t 
~ 

204 358 
~ 

221 381 
lg 
~ 

603 658 679 732 

i~ 

~ 
~ 

31 31 ~ 

~ 32 32 
~ 

i 
w 

25 25 25 25 

239 265 283 295 

*The Wood Street southbound approach is a minor, low volume fifth leg of the intersection. Without this fifth leg, or if there is no volume demand, the intersection queues are improved within available 

turn lane storage. 
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Time Period 

Design Year 

Development 

Condition 

Left 

EB Thru 

+I 
OJ Right OJ 
~ 
CJ:J 

j Left 
J:.:'l 

WB Thru 

Right 

Left 

NB Thru 
+I 
OJ 
OJ 

Right J:j 
CJ:J 

OJ 
...-t 

~ Left 
~ 

SB Thru 

Right 

Current 2015 
Storage(l) 

I 
Existing 

I 

75 0 

25 

79 0 
I 

I 

25 

63 

83 

i 

Table 19- 95th Percentile Queue Matrices 

Elm Street and Maple Street 

Weekday Morning Peak Hour 

2019 2024 
Build-Out Year Design Year 

2015 

w/o Dev w/Dev w/o Dev w/Dev Existing 

0 0 0 0 0 

25 25 ~ 25 25 

~ 
il 

25 

0 0 0 0 0 

25 25 25 25 25 

68 65 73 70 25 

~ 

90 108 98 118 50 

Weekday Afternoon Peak Hour 

2019 2024 
Build-Out Year Design Year 

w/o Dev w/Dev wjo Dev w/Dev 

25 25 25 25 

25 25 25 25 

25 0 0 0 

25 25 25 25 

25 25 25 25 

55 58 63 65 

'" 



C;J 
0 

I 

I 

.... 
OJ 
OJ 

Jj 
CI'J 

j 
J:i;j 

... 
OJ 
OJ 
Jj 
CI'J 

~ 
0 

Time Period 

Design Year 

Development 

Condition 

Left 

EB Thru 

Right 

Left 

WB Thru 

Right 

Left 

NB Thru 

Right 

Left 

SB Thru 

Right 

Current 2015 
Storage 

Existing 

77 0 

I 

25 

95 25 

55 

95 0 

25 

65 

35 

I 

I 

Table 20- 95th Percentile Queue Matrices 

Elm Street and Oak Street 

--------~- ~------~----~ 

Weekday Morning Peak Hour 

2019 2024 
Build-Out Year Design Year 

2015 

w/oDev w/Dev w/oDev w/Dev Existing 

0 0 0 0 25 

25 25 25 25 423 

25 25 25 25 25 
rr 

58 93 58 98 193 

0 0 
m 

0 0 25 

25 25 25 25 48 

70 70 75 75 123 

38 38 ~~ 40 40 ~ 
~ 
!I 

I 

~~ 
~ 

35 

~ ~~ 
~ 

Weekday Afternoon Peak Hour 

2019 2024 
Build -Out Year Design Year 

w/o Dev w/Dev w/oDev w/Dev 

25 25 25 25 

453 570 488 548 

25 25 25 25 

230 253 255 275 

25 25 25 25 

40 40 60 60 

125 125 138 138 

35 35 38 38 

l! 
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Time Period 

Design Year 

Development 

Condition 

Left 

EB Thru 

~ Right 1l 
til 

~ Left 

WB Thru 

Right 

Left 

NB Thru 

Cll 
Cll Right .!:l 
til 

£l Left Ql 

1;-
I"< 

SB Thru 

Thru/ 

Right 

Current 

Storage 

~ 6 

01 
@ 

0 

§ 

2015 

Existing w/o Dev 

33 35 

35 38 

818 
523 

(v/c>1) 

513 1 508 

(v/c> 1) I (v/c>1) 

! 
98 ~ 

" 
1 

103 

~ 

470 488 

153 178 

€ 
590 I 745 

25 25 

1113 
558 

(v/c>1) 

1153 
580 

(v/c>1) 

Table 21- 95th Percentile Queue Matrices 

Fayette Street and Elm Street 

Weekday Morning Peak Hou:r 

2019 

Build-Out Year 
2024 Design Year 

w/Dev w/Dev w/Dev w/Dev 

w/Dev w/Signal Timing w/DualNB w/oDev w/Dev w/Signal Timing w/DualNB 

Imps LTL Imps LTL 

40 45 43 38 43 48 45 

43 48 45 38 45 50 48 

845 833 897 968 968 
578 820 

(v/c>1) (v/c>1) (v/c>1) (v/c>1) (v/c>1) 

508 540 508 
I' 

587 633 

(v/c>1) (v/c>1) (v/c>1) 
~ 428 428 

(v/c>1) (v/c>1) ~ 
~ 

148 150 145 i 108 153 155 160 

~ 
1250 925 693 1385 1080 

(v/c>1) (v/c>1) 
328 

(v/c>1) (v/c>1) (v/c>1) 
365 

178 143 165 198 198 160 180 

~ 
745 595 690 I 990 990 730 835 

25 25 25 ~ 30 30 28 28 
~ 

1195 1130 I 1395 1500 1308 1268 

(v/c>1) (v/c>1) 
815 

(v/c>1) (v/c>1) (v/c>1) (v/c>1) ~ 
1233 1163 ~ 1450 1552 1350 1308 

838 
(v/c>1) (v/c>1) (v/c> 1) (v/c>1) (v/c>1) (v/c>1) 

Weekday Afternoon Peak Hou:r 

2019 2024 
2015 

Build-Out Year Design Year 

w/Dev wjDev 

Existing w/o Dev w/Dev w/DualNB w/o Dev w/Dev w/DualNB 
LTL LTL 

123 ~ 
f, 128 165 173 138 170 178 

100 105 143 148 113 148 153 ! 

883 1048 1258 
583 

1265 1608 

(v/c>1) 
483 

(v/c> 1) (v/c>1) (v/c>1) (v/c>1) 

685 735 735 659 870 870 767 

(v/c>1) (v/c>1) (v/c>1) (v/c>1) (v/c>1) (v/c>1) (v/c>1) 

143 150 160 155 164 173 170 

840 968 1080 
298 

1185 1313 
335 

(v/c>1) (v/c>1) (v/c>1) (v/c>1) (v/c>1) 

360 408 408 408 450 450 450 

463 550 550 550 635 635 635 

25 28 28 25 30 30 30 

940 958 1058 1073 995 
443 

(v/c>1) (v/c>1) 
645 

(v/c> 1) (v/c>1) (v/c>1) 

955 970 1073 1088 1008 
450 655 

(v/c>1) (v/c>1) (v/c>1) (v/c>1) (v/c>1) 
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FIGURE 48 
Site-Generated Traffic Assignment 
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M
cM

A
H

O
N

 A
S

S
O

C
IA

T
E

S
, IN

C
. 

840 Springdale D
rive | Exton, PA 19341

p 610-594-9995 | f 610-594-9565
w

w
w

.m
c

m
a

h
o

n
a

sso
c

ia
te

s.c
o

m

P
R

IN
C

IP
A

L
S

 
Joseph W

. M
cM

ahon, P.E.
Joseph J. D

eSantis, P.E., PTO
E

John S. D
ePalm

a
W

illiam
 T. Steffens

C
asey A. M

oore, P.E.
G

ary R. M
cN

aughton, P.E., PTO
E

A
S

S
O

C
IA

T
E

S
 

John J. M
itchell, P.E.

C
hristopher J. W

illiam
s, P.E.

R. Trent Ebersole, P.E.
M

atthew
 M

. Kozsuch, P.E.

  
 

  
C

orporate H
eadquarters: Fort W

ashington, Pennsylvania 

Serving the East C
oast from

 11
offices throughout the M

id-A
tlantic, N

ew
 England, and Florida

 

  A
pril 14, 2014 

  M
r. Francis J. H

anney 
Traffic C

ontrol Services M
anager 

PennD
O

T D
istrict 6-0 

7000 G
eerdes Boulevard 

K
ing of Prussia, PA

  19406 
 R

E: 
Transportation Im

pact Study Scoping M
eeting A

pplication 
Elm

 Street O
ffice D

evelopm
ent 

C
onshohocken Borough, M

ontgom
ery C

ounty, PA
 

Traffic Log N
o. M

12-039X
P 

M
cM

ahon Project N
o. 811675.12 

 D
ear M

r. H
anney: 

 M
cM

ahon A
ssociates, Inc. (M

cM
ahon) is pleased to subm

it the follow
ing Transportation Im

pact 
Study (TIS) Scoping M

eeting A
pplication, per the Policies and Procedures for Transportation Im

pact 
Studies R

elated to H
ighw

ay O
ccupancy Perm

its, Revised O
ctober 21, 2013 (Strike-off Letter 494-13-

13) for the proposed 324,860 square-foot office developm
ent located on the south side of Elm

 
Street (S.R

. 3013) just w
est of C

olw
ell Lane in C

onshohocken Borough, M
ontgom

ery C
ounty.  

Please be advised that w
e previously subm

itted, and PennD
O

T approved, a transportation 
im

pact study scoping application for an apartm
ent developm

ent on this property (Traffic Log 
N

o. M
12-039X

P).  The scope for this m
odified application generally follow

s the scope outlined 
in the original approved application.  W

e respectfully request your review
 of this application.   

 
TR

A
N

SPO
R

TA
TIO

N
 IM

PA
C

T STU
D

Y 
(TIS) SC

O
PIN

G
 M

EETIN
G

 A
PPLIC

A
TIO

N
 

Scoping M
eeting D

ate: To be determ
ined.

 
 A

pplicant: Equus C
apital Partners, Ltd.  

 A
pplicant’s C

onsultant: M
cM

ahon A
ssociates, Inc.

 
 A

pplicant’s Prim
ary C

ontact: C
hristopher J. W

illiam
s, P.E. 

 List of m
eeting attendees along w

ith phone num
bers and em

ail addresses 
  

M
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A
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Francis J. H
anney, PennD

O
T D

istrict 6-0 
 

610-205-6560 
fhanney@

pa.gov  
 

Christine Stetler, Conshohocken Borough 
610-828-1092 
cstetler@

conshohockenpa.org 
 Paul H

ughes, P.E., Rem
ington, Vernick &

 Beach Engineers (Representing Conshohocken 
Borough) 
610-940-1050 
paul.hughes@

rve.com
 

 
 

John Forde, Equus Capital Partners, Ltd. 
 

215- 496-0400 
jforde@

bpgltd.com
 

 
 Lou C

olagreco, Riley, R
iper, H

ollin &
 C

olagreco 
(610) 647-5800 
lou@

rrhc.com
 

 
Bill Rearden, P.E., Bohler Engineering, Inc. 
215-996-9100 

 
w

rearden@
bohlereng.com

 
 Christopher J. W

illiam
s, P.E., M

cM
ahon A

ssociates, Inc. 
610-594-9995 
cw

illiam
s@

m
cm

ahonassociates.com
  

 (1)   
LO

C
A

TIO
N

 O
F PR

O
PO

SED
 D

EV
ELO

PM
EN

T: (A
ttach location m

ap if available) 
 

PennD
O

T Engineering D
ist.: 6-0 C

ounty: M
ontgom

ery 
 M

unicipality: Conshohocken Borough 
 State Route(s) (SR): 3013 
 Segm

ent(s): 0020    
 

 
O

ffset(s): 0000 
 A

 m
ap of the study area is provided in Exhibit 1.  

 
(2) 

D
ESC

R
IPTIO

N
 O

F PRO
PO

SED
 D

EV
ELO

PM
EN

T: (A
ttach site plan if available) 
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Proposed site access: O
ne unsignalized access opposite O

ld Elm
 Street, and one unsignalized access 

opposite Corson Street. 
 Proposed land uses: 324,860 square feet of office space 
 A

 site plan is provided attached for your reference.  
 C

om
m

unity linkages (access to neighboring properties, cross easem
ents, pedestrian  

and transit accom
m

odations):  
 The Conshohocken train station is located along W

est W
ashington Street just east of the site, and this station 

is served by SEPTA
’s N

orristow
n/M

anayunk Regional Rail Line.  The train station is located approxim
ately 

0.34 m
iles from

 the site and is accessible from
 the site by pedestrians and bicyclists.     

 SEPTA
 Bus Routes 95 and 97 provide service at the Conshohocken train station. 

 The site is located along the Schuylkill R
iver Trail and adjacent to the C

ross C
ounty Trail, and a portion of 

the Schuylkill R
iver Trail passes through the site. 

 
 (3)   

D
EV

ELO
PM

EN
T SC

H
ED

U
LE A

N
D

 STA
G

IN
G

: 
 

A
nticipated O

pening D
ate: 2017

 Full Buildout D
ate: 2017 

 D
escribe Proposed D

evelopm
ent Schedule/Staging:  

 
 

 
N

o phasing is proposed.   
 (4)

TRIP G
EN

ERA
TIO

N
 

(U
se the m

ost recent edition of “Institute of Transportation Engineers (ITE) Trip G
eneration,” 

unless the D
epartm

ent approves another source.  N
on-ITE m

ethods m
ust be fully justified based on 

surveys of m
ultiple sites of the sam

e land use type and size.) 
 

Trip generation for the proposed developm
ent w

ill be based on: 
 

X  ITE Trip G
eneration M

anual. 
(List proposed developm

ent land uses and associated ITE Land U
se Codes) 

 
       O

ther independent surveys. 
(A

ttach justification for non-ITE m
ethods) 

 
List land developm

ent and trip generation inform
ation, as appropriate.  If necessary, attach 

additional sheets to indicate additional land uses or developm
ent phases. 
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W

eekday M
orning 

Peak H
our 

W
eekday A

fternoon 
Peak H

our 

Land U
se 

Size 
D

aily 
In 

O
ut 

T
otal 

In 
O

ut 
T

otal 

O
ffice

1 
324,860 s.f. 

3,214 
432 

59 
491 

75 
367 

442 

M
odal Split 

R
eduction

2 
 

-642 
-86 

-12 
-98 

-15 
-73 

-88 

T
otal Site T

rip 
G

eneration 
 

2,572 
346 

47 
393 

60 
294 

354 

1 – ITE Land U
se C

ode 710, for G
eneral O

ffice.   
2 – M

odal split reduction of 20 percent.   

 (5)   
ESTIM

A
TED

 D
A

ILY TRIP G
EN

ERA
TIO

N
/D

RIV
EW

A
Y C

LA
SSIFIC

A
TIO

N
: 

 
(a) Estim

ated D
aily Trip G

eneration of Proposed D
evelopm

ent – A
ssum

ing O
ne A

ccess Point and 
Full Build out/O

ccupancy of Entire Tract: 2,572 trips/day 
 

(b) D
rivew

ay C
lassification Based on Trip G

eneration and O
ne A

ccess Point: 
 

M
edium

 V
olum

e: X 
 H

igh V
olum

e:       
 (6)   

TRA
N

SPO
RTA

TIO
N

 IM
PA

C
T STU

D
Y REQ

U
IRED

? 
 

      N
o 

 X Yes, based on: 
      3,000 or m

ore vehicle trips/day generated 
 

X D
uring any one-hour tim

e period, 100 or m
ore new

 (added) vehicle 
trips generated entering or 100 or m

ore new
 (added) vehicle trips 

generated exiting developm
ent 

 
      O

ther considerations as described below
: 

(7)   
TRA

FFIC
 IM

PA
C

T A
SSESSM

EN
T REQ

U
IRED

?   X N
o        Yes 

 (If a TIS is required, the follow
ing sections of this checklist w

ill be discussed at the TIS Scoping M
eeting.  

The applicant m
ay provide prelim

inary inform
ation.) 

  (8)   
TIS STU

D
Y

 A
REA

:  (D
escribe; attach m

ap and/or diagram
) 

 
Roadw

ay and Study Intersections 
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Fayette Street (S.R. 3016) and Elm

 Street (S.R. 3013 and 3059) [signalized] 
Elm

 Street (S.R. 3013) and O
ak Street [signalized] 

Elm
 Street (S.R. 3013) and M

aple Street [signalized] 
Elm

 Street (S.R. 3013) and Colw
ell Lane [signalized] 

Elm
 Street (S.R. 3013) and O

ld Elm
 Street 

Elm
 Street (S.R. 3013) and Corson Street  

 
 Land use context (Refer to Sm

art Transportation H
andbook) 

 
Tow

n/Village N
eighborhood 

 K
now

n C
ongestion A

reas 
 

Fayette Street corridor 
 K

now
n Safety C

oncerns 
 

N
one at this tim

e. 
 K

now
n Environm

ental C
onstraints 

 
50-foot right-of–w

ay along Elm
 Street. 

Buildings located close to the edge of Elm
 Street. 

Tw
o-lane bridge over Plym

outh Creek located approxim
ately 75 feet east of the m

ain site access. 
Existing utility poles are located just beyond the back of curb along both sides of Elm

 Street in the 
vicinity of the site.   

 Pedestrian/Bike Review
 (C

om
m

unity C
enters, Parks, Schools, etc.) 

 
Sidew

alks are currently provided on both sides of Elm
 Street in the vicinity of the site.  In addition, the site 

is located along the Schuylkill R
iver Trail and adjacent to the C

ross C
ounty Trail, and a portion of the 

Schuylkill River Trail passes through the site. 
 

Transit Review
 (C

urrent routes/stops) 
 

The Conshohocken train station is located along W
est W

ashington Street just east of the site, and this 
station is served by SEPTA

’s N
orristow

n/M
anayunk Regional Rail Line.  The train station is located 

approxim
ately 0.34 m

iles from
 the site and is accessible from

 the site by pedestrians and bicyclists.     
 SEPTA

 Bus Routes 95 and 97 provide service at the Conshohocken train station. 
 

 (9)   
STU

D
Y A

REA
 TYPE:   U

rban X  R
ural       
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(10)  TIS A
N

A
LYSIS PERIO

D
S A

N
D

 TIM
ES: 

(List periods and tim
es.  N

orm
al analysis periods are existing conditions, 5 years in the future   

w
ithout developm

ent, and 5 years in the future w
ith developm

ent.  N
orm

al analysis tim
es for each 

period are the A
M

 peak hour, the PM
 peak hour, and the peak hour of site-generated traffic). 

The w
eekday m

orning com
m

uter (7:00 A
M

 to 9:00 A
M

) and w
eekday afternoon com

m
uter (4:00 PM

 to 
6:00 PM

) peak periods w
ill be studied under existing and future conditions (w

ithout developm
ent and w

ith 
developm

ent) during the developm
ent build-out year (2017), as w

ell as five years after the build-out year 
(2022), per PennD

O
T’s transportation im

pact study guidelines.  

(11)  TRA
FFIC

 A
D

JU
STM

EN
T FA

C
TO

R
S: 

 
(a) Seasonal A

djustm
ent: (Identify counts requiring adjustm

ent and m
ethodology) 

  
 

N
/A

 
 

(b) A
nnual Base Traffic G

row
th: 1.5%

/yr.  Source: This grow
th rate exceeds the 0.76%

 per year annual 
grow

th rate recom
m

ended by the Bureau of Planning and R
esearch G

row
th Factors for Septem

ber 2012 
to July 2013 for sim

ilar roadw
ays in M

ontgom
ery County.  It is our understanding that Conshohocken 

Borough is com
pleting a traffic study that is evaluating the traffic im

pacts of several pending 
developm

ents w
ithin the Borough, of w

hich several are still in the prelim
inary planning stages and not 

yet approved.  Therefore, so as not to replicate the Borough study, but in order to have som
e accounting 

of local developm
ent background traffic grow

th, w
e propose a higher (double) annual grow

th rate. 
  (c) 

Pass-By Trips:  (A
ttach justification w

here required) 
  

 
 

Land U
se 

 
 

%
 

 
 

 
Source 

  
 

N
/A

 
 

(d) C
aptured Trips for M

ulti-U
se Sites: 

(List %
 and m

anner of application.  A
ttach justification w

here required.) 
  

 
N

/A
 

 
(e) M

odal Split Reductions 
 

A
 four percent trip reduction for pedestrian accom

m
odations since sidew

alks are provided along 
both sides of Elm

 Street and m
ost of the study roadw

ays. 
 A

 one percent trip reduction for bicycle accom
m

odations since the Schuylkill River Trail runs 
through the site, and since the Cross County Trail is located im

m
ediately adjacent to the site. 
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Based on the ITE publication Trip G
eneration H

andbook, Second Edition, up to a 15 percent 
reduction in trip generation can be taken for office developm

ents due to the close proxim
ity of a 

light rail station.  The site is located in close proxim
ity to the SEPTA

 Regional Rail Conshohocken 
Station, and convenient off-street pedestrian facilities (Schuylkill R

iver Trail) connect the site to 
the rail station.  Furtherm

ore, another trip generation count of a suburban office developm
ent 

located along SEPTA
’s N

orristow
n/M

anayunk Regional Rail Line revealed a trip generation 
reduction due to train use alone of approxim

ately 20 percent.    
 C

onshohocken Borough, and specifically the Elm
 Street corridor continues to experience 

developm
ent, and clearly a m

ajor reason for locating here is the convenience of transportation 
options including the rail service, and pedestrian connections.  Based on our observations and 
know

ledge of the area, w
e recom

m
end at least a 20 percent reduction for total m

odal split.   
 

(f) 
O

ther Reductions 
 

 
 

 
 

N
/A

 
 (12)  O

TH
ER PRO

JEC
TS W

ITH
IN

 STU
D

Y A
REA

 TO
 BE A

D
D

ED
 TO

 BA
SE TRA

FFIC
: 

(Identify proposed developm
ents w

ith issues perm
its that need to be included.) 

Based on discussions w
ith C

onshohocken Borough officials, there are several area developm
ents w

hich are 
currently in various stages of planning w

ithin the Borough.  Several of these developm
ents are in the 

prelim
inary planning stages, and have not been approved by the Borough.  A

s such, the traffic generated by 
these developm

ents w
ill not be specifically accounted for in the study.  H

ow
ever, an increased background 

traffic grow
th factor of 1.50%

 per year, w
hich exceeds (double) PennD

O
T’s recom

m
ended grow

th rate of 
0.76%

 per year for sim
ilar roadw

ays in M
ontgom

ery C
ounty, w

ill be used to account for traffic generated 
by these developm

ents.  It is also noted that the Borough is com
pleting a traffic study w

hich exam
ines the 

traffic im
pact of several pending developm

ents w
ithin the Borough, and w

e are not attem
pting to replicate 

that study as part of this application.   

(13) 
TR

IP D
ISTR

IBU
TIO

N
 A

N
D

 A
SSIG

N
M

EN
T: 

(D
escribe; explain/justify; attach diagram

 and related inform
ation.) 

 
The trip distribution of the site-generated traffic is show

n in Exhibit 2, as previously approved by 
PennD

O
T. 

(14) 
A

PPRO
V

A
L O

F D
A

TA
 C

O
LLEC

TIO
N

 ELEM
EN

TS A
N

D
 M

ETH
O

D
O

LO
G

IES: 
 

Location  
 

 
 

Period 
 

 
 

Type 
Fayette Street and Elm

 Street  
 

A
M

/PM
  

 
 

M
anual Count 

Elm
 Street and O

ak Street  
 

A
M

/PM
  

 
 

M
anual Count 

Elm
 Street and M

aple Street 
 

A
M

/PM
  

 
 

M
anual Count 

Elm
 Street and Colw

ell Lane 
 

A
M

/PM
  

 
 

M
anual Count 

Elm
 Street and O

ld Elm
 Street 

 
A

M
/PM

  
 

 
M

anual Count 
Elm

 Street and Corson Street  
 

A
M

/PM
  

 
 

M
anual Count 
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These traffic counts w
ere conducted on M

ay 17 and M
ay 22, 2012, and the traffic counts, as w

ell as a plot of 
the existing counted traffic volum

es are provided in Exhibit 3.  
 (15)   C

A
PA

C
ITY/LO

S A
N

A
LYSIS: 

 
Location  

 
 

 
Period 

 
 

 
Type 

Fayette Street and Elm
 Street  

 
A

M
/PM

  
 

 
Synchro 8 

Elm
 Street and O

ak Street  
 

A
M

/PM
  

 
 

Synchro 8 
Elm

 Street and M
aple Street 

 
A

M
/PM

  
 

 
Synchro 8 

Elm
 Street and Colw

ell Lane 
 

A
M

/PM
  

 
 

Synchro 8 
Elm

 Street and O
ld Elm

 Street 
 

A
M

/PM
  

 
 

Synchro 8 
Elm

 Street and Corson Street  
 

A
M

/PM
  

 
 

Synchro 8 
  (16) 

R
O

A
D

W
A

Y IM
PR

O
V

EM
EN

TS/M
O

D
IFIC

A
TIO

N
S BY O

TH
ER

S TO
 BE IN

C
LU

D
ED

: 
(Projects program

m
ed for construction of other developm

ents w
ith issued perm

its.) 

To be determ
ined. 

  (17)  O
TH

ER N
EED

ED
 A

N
A

LYSES: 
 

(a) Sight D
istance A

nalysis: 
 

(Required for all site access drivew
ays; identify other locations) 

  
N

ot applicable. 
 (b) Signal W

arrant A
nalysis: 

 
(Identify locations) 

  
To be determ

ined.  
 (c) 

Required Signal Phasing/Tim
ing M

odifications: 
 

(D
eterm

ine for all signalized intersections; specify m
ethodology) 

  
To be determ

ined.  
 (d) Traffic Signal C

orridor/N
etw

ork A
nalysis: 

 
(Identify locations/m

ethodology) 
  

To be determ
ined.  

 (e) A
nalysis of the N

eed for Turning Lanes: 
 

(Identify locations/m
ethodology) 
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PennD

O
T’s guidelines outlined in Publication 46, Engineering and Traffic Studies, w

ill be used to 
determ

ine the need for auxiliary turn lanes.   
 

(f) 
Turning Lane Lengths: 

 
(Identify m

ethodology to be used) 
 

PennD
O

T’s guidelines outlined in Publication 46, Engineering and Traffic Studies, w
ill be used to 

determ
ine the length of any proposed auxiliary turn lanes.   

 (g) Left Turn Signal Phasing A
nalysis: 

 
(Identify locations/m

ethodology) 
 

To be determ
ined. 

 
(h) Q

ueuing A
nalysis: 

 
(Identify locations/m

ethodology) 
 

Q
ueuing analysis w

ill be conducted at the signalized study intersections. 
 (i) 

G
ap Studies: 

 
(Identify locations/m

ethodology) 
 

To be determ
ined. 

 
(j) 

C
rash A

nalysis: 
 

(Identify locations) 
 

Crash analysis w
ill be conducted at all of the study intersections. 

 (k) W
eaving A

nalysis: 
 

(Identify locations) 
  

N
ot applicable.  

 
(l) 

O
ther Required Studies: 

 
(Specify locations/m

ethodology) 
 To be determ

ined. 
       

M
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(18)  A
D

D
ITIO

N
A

L C
O

M
M

EN
TS O

R
 R

EC
O

M
M

EN
D

A
TIO

N
S RELA

TIV
E TO

 TH
E SC

O
PE O

F 
TH

E TIS: 

_____________________________________________________________ 
D

ate: ______________ 
Signature of A

pplicant’s Engineer 

_____________________________________________________________ 
D

ate: ______________ 
Signature of D

istrict Traffic PennD
O

T Representative 
   _____________________________________________________________ 

D
ate: ______________ 

Signature of D
istrict Perm

it PennD
O

T Representative (if present) 
   _____________________________________________________________ 

D
ate: ______________ 

Signature of M
unicipal Traffic Representative 

Please do not hesitate to contact m
e w

ith any questions.  Thank you. 
 Sincerely, 

 
C

hristopher J. W
illiam

s, P.E. 
V

ice President &
 G

eneral M
anager - Exton 

 C
JW

/JD
G

/ab 
A

ttachm
ents 

 cc:  
C

hristine Stetler, C
onshohocken Borough 

 
Paul H

ughes, P.E., Rem
ington, V

ernick &
 Beach Engineers 

 
John Forde, Equus C

apital Partners, Ltd. 
Lou C

olagreco, Riley, Riper, H
ollin &

 C
olagreco 

Bill Rearden, P.E., Bohler Engineering, Inc. 
I:\eng\811675\12\correspondence\PennD

O
T\2014-04-14 Elm

 Street O
ffice TIS Scoping A

pplication.docx 
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Gehman, Jeff

From: Williams, Chris
Sent: Tuesday, May 06, 2014 4:56 PM
To: Gehman, Jeff
Subject: FW: M12-039 BPG Office Development

We are on the clock 
 

Christopher J. Williams, P.E. 
McMahon Associates, Inc. 
p: 610.594.9995 x 5104 
www.mcmahonassociates.com 
  
  

From: Lapenta, Susan [mailto:SLAPENTA@pa.gov]  
Sent: Tuesday, May 06, 2014 1:33 PM 
To: Williams, Chris 
Cc: Hanney, Francis J. 
Subject: FW: M12-039 BPG Office Development 
 
 
 
 
 
Chris, 
 
Scoping Comments: 
 

1. Verify the build out year of 2017 of the 8 story office building at 324, 860 S.F. What is the status of the 
municipal land development approval? 

2. Trip generation, type of study TIS, TIS Study area are acceptable. 
3. Signal Equipment upgrades may be required for mitigation. 
4. With the intense use of the project, it is anticipated that a left turn lane with be warranted for the site. 

The main access should be located at Corson Street. A left turn lane could be provided with widening 
along the frontage. 

5. The proposed main access is too close to the structure for a left turn lane to be developed. Entering 
lefts will need to be restricted. 

6. Be advised, based on the results of the TIS the applicant may be responsible for off‐site transportation 
improvements if the development results in significant impacts to a study area intersection.  

 
 
The Department has performed this preliminary review of the scoping application based on the limited 
information provided.  We reserve the right to make future, additional, detailed comments based on the formal 
submission of the TIS and application for a Highway Occupancy Permit.   
  
 
Susan 
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Susan LaPenta  | Traffic Services Engineer 
PA Department of Transportation l Engineering District 6‐0 
7000 Geerdes Blvd. 
King of Prussia, PA 19406‐1525 
Phone: 610‐205‐6595 | Fax: 610‐205‐6598  
www.dot.state.pa.gov 
 



 

Dear Applicant,
 
PennDOT has reviewed your application for completeness, consistency and compliance with
applicable Department Regulations.  This review has identified issues that must be addressed in
order for our review to continue.
 
The Department's review comments are attached.
 
Once the comments have been addressed, please resubmit the application and associated material
for further review.
 
Upon resubmission, the applicant's engineer should put together a letter that describes how each
comment has been addressed and where each can be found. This will help expedite the review.
For guidance on HOP applications refer to 67 PA Code, Chapter 441, Chapter 459 and PennDOT
Publication 282, "Highway Occupancy Permit Guidelines". Additional comments may follow
upon review of the resubmitted application.
 
If you have any questions regarding this matter, you may contact Scott Bechard, at (717)732-
8576.

 

Date: 07/16/2015

Subject: Highway Occupancy Permit Application No. 88175 Returned For Revisions

To: Corson Street Acquisition Limited Partnership
3815 West Chester Pike
Newtown Square, PA 19073

From: PennDOT Engineering District 6-0
7000 Geerdes Boulevard
King of Prussia, PA 19406



(1)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

Response Comments
Date:   07/16/2015
Application Number:  88175
 
Form Letter Notes 

* Upon resubmission, the applicant's engineer should put together a letter that describes how each

comment has been addressed and where each can be found in the study. A copy of these comments

should also be provided.

 

* Additional comments may follow upon review of the resubmitted application. If you have any

questions pertaining to the technical aspects of this review, please contact the Department's

representative, Chad J. Decker, PE, PTOE at cdecker@dawood.cc or (717) 732-8576.

 

* For guidance on Highway Occupancy Permit applications refer to PA Code Title 67, Chapter 441,

Chapter 459 and PennDOT Publication 282.  This will help expedite the review.
 
Transportation Impact Study/Transportation Impact Assessment 

Provide a copy of review comments from Montgomery County in the next submission.

Address all municipal comments to the Boroughs satisfaction.

Note that TE-160 forms and Resolutions from the Conshohocken Borough will be required prior to

approval of the revised signal plans or HOP. Note that Pedestrian Studies (PennDOT form TE-672)

will also be required at any modified traffic signal location.

Coordinate with SEPTA regarding the feasibility of providing bus service between the office

building and the train station.

The Capacity / Level of Service Analysis section of the TIS indicates that the traffic analysis was

performed in accordance with Highway Capacity Manual (HCM) 2000. Update the text / analysis

as necessary to conform to HCM 2010. 

Include the spot speed data for the westbound West Elm Street (SR 3013) approach at the western

site access in Appendix G. 

List the ADT of the study area roadways in the TIS.

List the study recommendations in the TIS following the conclusions section and in the executive

summary.

Include a phasing analysis for the West Elm Street (SR 3013) / Fayette Street intersection.

The annotation and plots have been depicted incorrectly on the turn lane warrants. Utilize the

standard PennDOT Turn Lane Warrant and Length Analysis Workbook for the left and right turn



(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

lane warrant analysis. The spreadsheets can be found at the Traffic Signal Portal on PennDOTs

website.

Use of the 2012 manual turning movement counts was identified in the scoping application.

However, these counts must be factored to the year 2015 for the existing year traffic analysis.

Recommend ADA compliant facilities be constructed at both site access locations. Curb ramps are

required for both driveway crossings. Curb ramps are also required on both corners of each

driveway to serve the West Elm Street crossings, unless the crossing is restricted by an approved

pedestrian study.

The most direct connection between the proposed Office Development and the rail station / bus

stops is the relocated Schuylkill River Trail. If lighting is not proposed along the trail, evaluate an

alternate pedestrian route along the roadway network between these destinations. Recommend

ADA compliant pedestrian facilities to remove any barriers to access such as vertical curbs or non-

traversable areas.

A significant portion of multi-modal site traffic has been assumed. Due to the separation between

the proposed Office Development and the neighboring rail station / bus stops, the majority of this

traffic is expected to consist of bike and pedestrian trips. Evaluate the travel routes between these

destinations to determine accessibility and ADA compliance. Ensure that an ADA compliant

crossing exists across the rail road tracks along the route to the rail station.

Tables 6 and 12 show a year 2024 improvement scenario at the West Elm Street (SR 3013) /

Colwell Lane / Wood Street intersection. Discuss these improvements in the text of the TIS.

Identify all turning movements or intersections where the V/C ratio is > 1.0 and locations where

the 95th percentile queue exceed capacity (#). Address mitigation alternatives.

The southbound approach of the West Elm Street (SR 3013) / Corson Street intersection is

anticipated to experience a significant increase in delay and a drop to LOS E during the years 2019

and 2024 with Development Scenario 2. Provide an expanded discussion addressing potential

alternatives to address the drop in level of service.

The available safe stopping sight distance for vehicles turning left into the western access only

exceeds the required value by 8 feet. Update the TIS to recommend placement of a W2-2 (Side

Road Sign) on the eastbound approach in advance of the intersection.

The proposed 10 foot travel lanes across the West Elm Street (SR 3013) bridge is undesirable due

to safety concerns and do not meet PennDOT Smart Transportation criteria in DM-2, due to the

lack of an adequate shoulder width. As such, Scenario 2, requiring a left turn restriction into the

eastern site access is the preferred alternative for ingress access.

The TIS indicates excessive queue impacts in certain locations. The following approaches are of



(21)

(22)

particular concern:

West Elm Street (SR 3013) / Colwell Lane / Wood Street

oWestbound Through. (Extends through the Maple Street intersection).

West Elm Street (SR 3013) / Fayette Street

oEastbound Right. (Nearly extends to Colwell Lane)

oNorthbound Left. (Note whether the opposing SBL lane on the bridge could be restriped to

provide additional storage)

Revise the TIS to re-evaluate potential alternatives to address these concerns. Also discuss the

results of a SimTraffic simulation of the study area to confirm the additional queueing does not

result in gridlock. See also comments from the PennDOT Signals Unit presented later in this letter.

The applicant must apply for a Business Partner ID (BPID). The BPID is to be used in the

establishment of a billing account for the invoicing of inspection costs. For information on

obtaining a BPID, please visit: https://www.dot14.state.pa.us/EPS/home/manageBPRegistration.jsp

(Please make sure that you follow the instructions that are in the PINK area). After a BPID is

obtained and activated by the system administrator, please provide the following information in the

applicant contact information tab under "Applicant Team":

 BPID

 Contact information (name/title/phone/email) for a general contact person (person that  typically

deals with the Highway Occupancy Permit application process)

 Contact information (name/title/phone/email) for a billing contact person (person that typically

deals with the Highway Occupancy Permit invoicing process)

The Traffic Signals Section has reviewed EPS #88175 and offers the following comments:

 

1.Please also study the Front/Fayette intersection in West Conshohocken as part of the TIS.

Consider volumes from the proposed FedEx distribution center.  Utilize a West Conshohocken

system model, since coordination is critical for these closely spaced intersections.

2.These signals are part of a proposed signal system in Conshohocken.  Please include Elm/Harry

and the Fayette Street corridor in your Synchro for the purpose of analyzing effects on coordination

and queuing.  You may utilize the attached Synchro files.

3.Your analysis did not adequately model the Fayette/Elm intersection, since this intersection has

an all-ped phase.  Please model accurately per the field operation.  In addition, the northbound left

turn and eastbound right overlap would be non-locking in the field rather than recalled.  Provide

results from both the Synchro macro and SimTraffic micro analyses.

4.Because Fayette/Elm includes an all-ped phase, please include pedestrian volumes at this



intersection in your study.

5.In your Synchro analysis, please address the following inputs:

-C-Max for coordinated phase

-Correct loop locations (utilize 40-foot loops at -3 starting location)

-Lane widths

-Approach grades

-Lost time adjustment

-Peak hour factor

-SimTraffic fatal errors

6. Provide direct connect fiber Ethernet signal system and coordinate with Conshohocken boroughs

CMAQ project.
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 Corporate Headquarters: Fort Washington, Pennsylvania 

Serving the East Coast from 13 offices throughout the Mid-Atlantic, New England, and Florida 

 

  

January 11, 2016 
 
Mr. Francis Hanney 
District Traffic Services Manager 
PennDOT District 6-0 
7000 Geerdes Boulevard 
King of Prussia, PA  19406 
 
RE: Transportation Impact Study - Elm Street Office Development 
 Application No. 88175 
 Conshohocken Borough, Montgomery County, PA 
 McMahon Project No. 811675.12 
 
Dear Mr. Hanney: 
 
On behalf of Corson Street Acquisition Limited Partnership, we are submitting a revised 
Transportation Impact Study for the 324,860 square-foot office development, located on the south 
side of West Elm Street (S.R. 3013), west of Colwell Lane in Conshohocken Borough, Montgomery 
County, Pennsylvania.   
 
This submission is being made electronically through PennDOT’s EPS and includes the following: 
 

1. Transportation Impact Study for the Elm Street Office Development, dated January 11, 2016 
2. Traffic Analysis Synchro Files 
3. Fayette St. Northbound Dual Left Concept Exhibit, dated January 11, 2016 
4. Conceptual Access Improvements on West Elm Street, dated January 11, 2016 

 
A hard copy of the submission will be provided upon request.  If you require additional information 
or have further questions, please do not hesitate to contact our office. 
 
This submission is based on extensive coordination with the Borough and PennDOT, including a 
meeting at PennDOT on September 2, 2015, as well as follow-up conversations and meetings with 
Borough staff and consultants. 
 
Comment #1: Provide a copy of review comments from Montgomery County in the next submission. 
 
Response: Attached with this letter is a March 6, 2015 letter from the Montgomery County 

Planning Commission.  All comments have been addressed to the satisfaction of the 
Borough. The direct connection to the railroad corridor, outlined in comment 1, was 
not considered feasible for a number of reasons mostly due to the steep grades over 
such a short distance.  In the end, the Borough approved the vacation of Corson 
Street south of West Elm Street and approved the plan as submitted.  

 



Mr. Francis Hanney  
January 11, 2016 
Application No. 88175 
Page 2 of 8 
 
Comment #2: Address all municipal comments to the Borough’s satisfaction. 
 
Response: Corson Street Acquisition Limited Partnership has coordinated extensively with the 

Borough, and especially as it relates to the newly proposed off-site traffic 
improvements, which are described in this submission.  The Borough has been 
copied on this submission, and we will continue to coordinate collaboratively with 
the Borough and PennDOT as this project continues through the Highway 
Occupancy Permit (HOP) design process. 

 
Comment #3: Note that TE-160 forms and Resolutions from the Conshohocken Borough will be required 

prior to approval of the revised signal plans or HOP.  Note that Pedestrian Studies 
(PennDOT form TE-672) will also be required at any modified traffic signal location. 

 
Response: All necessary documentation will be provided during the detailed HOP design phase 

of the project. 
 
Comment #4: Coordinate with SEPTA regarding the feasibility of providing bus service between the office 

building and the train station. 
 
Response: Our office spoke with John Calnan of SEPTA, and based on SEPTA’s preliminary 

review, the distance between the proposed office development and the existing train 
station is within reasonable walking standards, primarily along the existing 
Schuylkill River Trail, and therefore, no additional bus service is needed.  
Additionally, this walking distance may only improve in light of future plans to 
relocate the train station to the west of its current site.  Furthermore, there are two 
existing SEPTA bus routes which provide service along Elm Street immediately to 
the east of the office development, and based on this existing bus service, there 
would be no plans at this time to modify this service; however, this bus service may 
also relocate to the west in conjunction with a relocated train station.  

 
Comment #5: The Capacity / Level of Service Analysis section of the TIS indicates that the traffic analysis 

was performed in accordance with Highway Capacity Manual (HCM) 2000.  Update the text 
/ analysis as necessary to conform to HCM 2010. 

 
Response: The TIS has been revised as requested.  
 
Comment #6: Include the spot speed data for the westbound West Elm Street (SR 3013) approach at the 

western site access in Appendix G. 
 
Response: The speeds for westbound West Elm Street traffic at the western site access are based 

on the speeds collected at the eastern site access based on the close proximity of these 
locations and since the roadway geometry/characteristics of West Elm Street does not 
change between the eastern and western site accesses.  
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Comment #7: List the ADT of the study area roadways in the TIS. 
 
Response: The TIS has been updated as requested to include the ADT for the state roads. 
 
Comment #8: List the study recommendations in the TIS following the conclusions section and in the 

executive summary. 
 
Response: The TIS has been updated as requested 
 
Comment #9: Include a phasing analysis for the West Elm Street (SR 3013) / Fayette Street intersection. 
 
Response: The TIS has been updated as requested. 
 
Comment #10: The annotation and plots have been depicted incorrectly on the turn lane warrants.  Utilize 

the standard PennDOT Turn Lane Warrant and Length Analysis Workbook for the left and 
right turn lane warrant analysis.  The spreadsheets can be found at the Traffic Signal Portal 
on PennDOT’s website. 

 
Response: The TIS has been updated as requested. 
 
Comment #11: Use of the 2012 manual turning movement counts was identified in the scoping application.   

However, these counts must be factored to the year 2015 for the existing year traffic analysis. 
 
Response: The TIS has been updated as requested. 
 
Comment #12: Recommend ADA compliant facilities be constructed at both site access locations.  Curb 

ramps are required for both driveway crossings.  Curb ramps are also required on both 
corners of each driveway to serve the West Elm Street crossings, unless the crossing is 
restricted by an approved pedestrian study. 

 
Response: Per coordination with the Borough and PennDOT, ADA curb ramps will be 

provided on both sides of the eastern access in order to cross the driveway and in six 
locations at the western access opposite Corson Street in order to cross the driveway 
(south leg), Corson Street (north leg) and West Elm Street (west leg). 

 
Comment #13: The most direct connection between the proposed Office Development and the rail station / 

bus stops is the relocated Schuylkill River Trail.  If lighting is not proposed along the trail, 
evaluate an alternate pedestrian route along the roadway network between these destinations.  
Recommend ADA compliant pedestrian facilities to remove any barriers to access such as 
vertical curbs or non-traversable areas. 

 
Response: As discussed with PennDOT and the Borough, the proposed office building and 

parking areas will be lit, which will create better ambient lighting along the trail.  



Mr. Francis Hanney  
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This is also consistent with the neighboring property to the east, the Grande at 
Riverview apartments, which provides ambient lighting along the trail.   

 
Comment #14: A significant portion of multi-modal site traffic has been assumed.  Due to the separation 

between the proposed Office Development and the neighboring rail station / bus stops, the 
majority of this traffic is expected to consist of bike and pedestrian trips.  Evaluate the travel 
routes between these destinations to determine accessibility and ADA compliance.  Ensure 
that an ADA compliant crossing exists across the rail road tracks along the route to the rail 
station. 

 
Response: The proposed office development is located less than one half mile from the existing 

SEPTA train station, which is within reasonable walking standards according to 
SEPTA.  There are a few possible pedestrian route options; however, the trail route is 
the most direct and most accessible.  There is an existing crossing of the rail line to 
access the station.  However, it is also noted that the existing SEPTA station, which 
interestingly is not ADA accessible, is planned to be relocated further to the west and 
upgraded for ADA accessibility.  These improvements will not only relocate the 
station closer to the proposed office development, but also address ADA accessibility 
to the station. 

 
Comment #15: Tables 6 and 12 show a year 2024 improvement scenario at the West Elm Street (SR 3013) / 

Colwell Lane / Wood Street intersection.  Discuss these improvements in the text of the TIS. 
 
Response: The TIS has been revised to more clearly show there are no improvements proposed 

at this intersection.  The intersection level of service (LOS) is mitigated as shown in 
the TIS.  Although not needed for LOS mitigation, signal timing modifications would 
further improve the LOS along Elm Street; however, at the detriment to Colwell 
Lane.  Lastly, it is reminded that Wood Street is the fifth leg to the intersection, and 
since it is a very low traffic volume approach, it will rarely be served by the signal.  
Therefore, this intersection will operate with better levels of service since the Wood 
Street approach will rarely be served by the signal.   

 
Comment #16: Identify all turning movements or intersections where the V/C ratio is > 1.0 and locations 

where the 95th percentile queue exceed capacity (#).  Address mitigation alternatives. 
 
Response: There are several movements where the Synchro percentile queuing methodology 

reports the # footnote (mostly at the Fayette Street/Elm Street intersection).  Based on 
a review of the Synchro Traffic Signal Software Uses Guide, “The # footnote indicates 
that the volume for the 95th percentile cycle exceeds capacity.  This traffic was simulated for 
two complete cycles of 95th percentile traffic to account for the effects of spillover between 
cycles.  If the reported v/c < 1 for this movement, the methods used represent a valid method 
for estimating the 95th percentile queue.  In practice, 95th percentile queue shown will rarely 
be exceeded and the queues shown with the # footnote are acceptable for the design of storage 
bays.”  Please note that the # footnote only applies to the Synchro percentile queuing 
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methodology, and not the HCM 2010 queuing methodology, which is the basis of the 
results shown in the TIS.  Regardless, as outlined in the Synchro Users Guide, the 
queues displaying the # footnote are adequate for use in designing storage bay 
lengths.    

 
Comment #17: The southbound approach of the West Elm Street (SR 3013) / Corson Street intersection is 

anticipated to experience a significant increase in delay and a drop to LOS E during the years 
2019 and 2024 with Development Scenario 2.  Provide an expanded discussion addressing 
potential alternatives to address the drop in level of service. 
 

Response: Installation of a traffic signal would improve the level-of-service conditions at this 
intersection; however, a traffic signal is not warranted according to the existing or 
future peak hour traffic volumes based on the traffic signal warrants contained in 
PennDOT’s Publication 212, Official Traffic Control Devices.  As you are aware, LOS E 
conditions for stop controlled side streets at unsignalized intersections is not 
uncommon in suburban and urban settings.  Furthermore, the southbound Corson 
Street approach is a low volume approach, and it is connected as part of a grid street 
system, and therefore, traffic has the option of using another intersection. 

 
Comment #18: The available safe stopping sight distance for vehicles turning left into the western access only 

exceeds the required value by 8 feet.  Update the TIS to recommend placement of a W2-2 (Side 
Road Sign) on the eastbound approach in advance of the intersection. 

 
Response: The TIS has been updated as requested to recommend the suggested sign.  
 
Comment #19: The proposed 10 foot travel lanes across the West Elm Street (SR 3013) bridge is undesirable 

due to safety concerns and do not meet PennDOT Smart Transportation criteria in DM-2, 
due to the lack of an adequate shoulder width.  As such, Scenario 2, requiring a left turn 
restriction into the eastern site access is the preferred alternative for ingress access. 

 
Response: The TIS evaluates both access scenarios; however, the study proposes Scenario 2 

based on PennDOT’s feedback.  
 
Comment #20: The TIS indicates excessive queue impacts in certain locations.  The following approaches are 

of particular concern: 
• West Elm Street (SR 3013) / Colwell Lane / Wood Street 

o Westbound Through.  (Extends through the Maple Street intersection). 
• West Elm Street (SR 3013) / Fayette Street 

o Eastbound Right.  (Nearly extends to Colwell Lane). 
o Northbound Left.  (Note whether the opposing SBL lane on the bridge could be 

restriped to provide additional storage). 
 
Revise the TIS to re-evaluate potential alternatives to address these concerns.  Also discuss 
the results of a SimTraffic simulation of the study area to confirm the additional queueing 
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does not result in gridlock.  See also comments from the PennDOT Signals Unit presented 
later in this letter. 

 
Response: At the West Elm Street/Colwell Lane/Wood Street intersection, it is possible to 

mitigate the westbound West Elm Street queue during the weekday morning peak 
hour with traffic signal timing modifications; however, these modifications would 
cause the southeastbound Colwell Lane approach to operate at LOS E or F, which is 
not desirable.  During the weekday afternoon peak hour, this queue extends through 
the Maple Street intersection under existing conditions, and the additional site traffic 
will only increase the queue by approximately 2 vehicles (55 feet) in the future with 
development conditions as compared to the future without development conditions.  
Therefore, no improvements are recommended, and again, it is reminded that this 
intersection will operate better when the low traffic volume Wood Street is not 
served by the traffic signal. 

 
As discussed with PennDOT and the Borough of Conshohocken on September 2, 
2015, the intersection of Fayette Street and Elm Street is a key study intersection.  
This intersection currently experiences peak hour congestion, and operations at this 
intersection are further complicated by traffic conditions across the Fayette Street 
bridge in West Conshohocken.  Rather than spend resources with more studies, 
although the LOS is mitigated with signal timing changes, the applicant offered to 
potentially implement lane improvements at this intersection if feasible.  PennDOT 
and the Borough agreed, and based on the meeting, the applicant was asked to 
prepare a conceptual improvement exhibit to examine the feasibility for intersection 
improvements.  Based on this evaluation, and assuming more in-depth HOP design 
continues to show feasibility, the applicant proposes to widen and reconfigure the 
intersection to provide northbound Fayette Street dual left-turn lanes.  This 
improvement proposal has also been reviewed with the Borough prior to submission 
of this revised TIS.   
 
There is no single solution that will improve all queues at this intersection.  With the 
proposed improvements for northbound Fayette Street dual left-turn lanes, the left-
turn queues are greatly improved and mitigated; however, there is no improvement 
to the eastbound right-turn movement queues, and potentially some impact to the 
right-turn movement queues due to the shorter right-turn overlap phase because of 
the dual northbound left-turn lanes.  The only improvement that will truly address 
the eastbound right-turn movement queue is the construction of dual eastbound 
right-turn lanes; however, due to alignment issues across Fayette Street, this 
improvement is not possible at this time.  Dual eastbound Elm Street right-turn lanes 
require widening along the north side of Elm Street in order to realign the through 
movements.  It is recommended to examine this more closely and consider this 
additional improvement as part of any proposed development at this intersection on 
the north side of Elm Street.   
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Comment #21: The applicant must apply for a Business Partner ID (BPID).  The BPID is to be used in the 

establishment of a billing account for the invoicing of inspection costs.  For information on 
obtaining a BPID, please visit: 
https://www.dot14.state.pa.us/EPS/home/manageBPRegistration.jsp  
(Please make sure that you follow the instructions that are in the PINK area).  After a BPID 
is obtained and activated by the system administrator, please provide the following 
information in the applicant contact information tab under "Applicant Team": 
BPID 
Contact information (name/title/phone/email) for a general contact person (person that 
typically deals with the Highway Occupancy Permit application process). 
Contact information (name/title/phone/email) for a billing contact person (person that 
typically deals with the Highway Occupancy Permit invoicing process). 

 
Response: So noted.   
 
Comment #22: The Traffic Signals Section has reviewed EPS #88175 and offers the following comments: 

1. Please also study the Front/Fayette intersection in West Conshohocken as part of the TIS. 
Consider volumes from the proposed FedEx distribution center.  Utilize a West 
Conshohocken system model, since coordination is critical for these closely spaced 
intersections. 

2. These signals are part of a proposed signal system in Conshohocken.  Please include 
Elm/Harry and the Fayette Street corridor in your Synchro for the purpose of analyzing 
effects on coordination and queuing.  You may utilize the attached Synchro files. 

3. Your analysis did not adequately model the Fayette/Elm intersection, since this 
intersection has an all-ped phase.  Please model accurately per the field operation.  In 
addition, the northbound left turn and eastbound right overlap would be non-locking in 
the field rather than recalled.  Provide results from both the Synchro macro and 
SimTraffic micro analyses. 

4. Because Fayette/Elm includes an all-ped phase, please include pedestrian volumes at this 
intersection in your study. 

5. In your Synchro analysis, please address the following inputs: 
-C-Max for coordinated phase 
-Correct loop locations (utilize 40-foot loops at -3 starting location) 
-Lane widths 
-Approach grades 
-Lost time adjustment 
-Peak hour factor 
-SimTraffic fatal errors 

6. Provide direct connect fiber Ethernet signal system and coordinate with Conshohocken 
boroughs CMAQ project. 

 
Response: As discussed with PennDOT and the Borough of Conshohocken on September 2, 

2015, the intersection of Fayette Street and Elm Street is the key study intersection.  
Therefore, rather than spend resources with more studies of this intersection and 

https://www.dot14.state.pa.us/EPS/home/manageBPRegistration.jsp
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other intersections (not originally required during the TIS scoping process), as 
described above in the response to comment 20, the applicant offered to potentially 
implement lane improvements at this intersection if feasible.  PennDOT and the 
Borough agreed, and based on the meeting, the applicant was asked to prepare a 
conceptual improvement exhibit to examine the feasibility for intersection 
improvements.  Based on this evaluation, the applicant proposes to widen and 
reconfigure the intersection to provide northbound Fayette Street dual left-turn 
lanes.  This improvement proposal has also been reviewed with the Borough prior to 
submission of this revised TIS.  The detailed signalized traffic analysis comments 
related to the Synchro inputs can be addressed during the signal design associated 
with the proposed HOP improvements at Fayette Street and Elm Street.  
Furthermore, the applicant is willing to amend the signal permit plan and modify 
the signal phasing as part of the proposed improvements to eliminate the exclusive 
pedestrian phase at Fayette Street and Elm Street, provided the Borough and 
PennDOT officially support this modification, as also discussed and supported at the 
September 2, 2015 meeting. 

  
The HOP design is currently being prepared for the access improvements along West Elm Street and 
a plan submission will be made through EPS within the next few weeks.  The design for the Fayette 
Street dual left-turn lanes will follow under a separate EPS application since topographic survey and 
final support from PennDOT are still pending.  This will allow the applicant to expedite their 
approval schedule and begin site work more quickly.  The Borough supports the concept of 
separating the access improvement permit from the Fayette Street and Elm Street intersection 
improvement permit.  
 
Please do not hesitate to contact our office if you have any questions or comments related to this 
letter or any of the submitted materials. 
 
Sincerely, 

 
Christopher J. Williams, P.E.,  
Vice President & General Manager – Exton  
 

CJW/JDG/ab 
Attachment 
 

cc: John P. Forde, Corson Street Acquisition Limited Partnership 
 Bob Dwyer, Corson Street Acquisition Limited Partnership 
 Richard J. Manfredi, Manager, Conshohocken Borough 

Brian Keaveney, P.E., PTOE, Pennoni Associates, Inc. for Conshohocken Borough 
James J. Kouch, P.E., McMahon Associates, Inc. 
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PennDOT Meeting Notes 
September 2, 2015 
Elm Street Office Development 
Corson Street Acquisition Limited Partnership 
Conshohocken Borough, Montgomery County, PA 
Application No. 88175 
 
Attendees: 
Fran Hanney, PennDOT District 6-0 
Ashwin Patel, PennDOT District 6-0 
Susan LaPenta, PennDOT District 6-0 
Dave Adams, PennDOT District 6-0 
Scott Bechard, Dawood 
Brian Keaveney, Pennoni Associates 
Bob Dwyer, Corson Street Acquisition Limited Partnership 
Chris Williams, McMahon Associates 
Jamie Kouch, McMahon Associates 
 
The purpose of the meeting is to review the comments in PennDOT’s July 16, 2015 TIS review letter. 
 

1. Chris opened the meeting and explained it is the interest of the applicant to use resources for 
traffic improvements rather than additional studies, since the Borough and PennDOT already 
have a good idea as to what is needed, based on the Borough’s own multi-municipal 
transportation study, the ongoing CMAQ project, and other studies.  Also, several of the 
requested additional traffic studies were not required during the TIS scoping process. 
 

2. The meeting immediately focused on the Fayette Street corridor.  The group discussed the 
impact of the traffic conditions in West Conshohocken on traffic conditions in Conshohocken 
along the Fayette Street corridor/bridge.  Brian explained the proposed Fed Ex improvements at 
Fayette Street/Matson Ford Road and Front Street in West Conshohocken. 
 

3. Brian explained the pending ARLE project for adaptive signal control at eight intersections along 
the Fayette Street corridor, including intersections in both Conshohocken and West 
Conshohocken.  
 

4. The group discussed pedestrian access to the train station. 
a. The Schuylkill River Trail provides the most direct access between the office 

development and the train station. 
b. Improved lighting of the trail will be provided by lighting on the office building and in 

the parking lot, as occurs today with the neighboring Grande at Riverview apartment 
development. 

c. The intersection of Fayette Street and Elm Street does not experience high pedestrian 
volumes based on the traffic counts.   



-2- 

d. Ashwin believes the existing exclusive pedestrian phase at the Fayette Street/Elm Street 
intersection was because of a blind pedestrian in the local area; however, at this time, 
nobody is aware if that pedestrian still lives in the area and uses the intersection.  It may 
be possible to justify eliminating the exclusive pedestrian phase. 

e. There was discussion about the need for and feasibility of a pedestrian crossing of the 
rail line at Oak Street. 

f. Brian indicated SEPTA’s capital plan includes a new Conshohocken train station for 2018 
or 2019.  The group discussed SEPTA providing another pedestrian crossing of the rail 
line as part of the station improvements.  The applicant will coordinate further with the 
Borough and SEPTA. 
 

5. Dave described a wish list of traffic signal improvements within Conshohocken, consisting of the 
following: 

a. audible pedestrian signal at Fayette Street/Elm Street, 
b. battery back-up at Fayette Street/Elm Street and Elm Street/Harry Street, 
c. test switch for rail road pre-emption, and 
d. full actuation at Fayette Street/Elm Street, if there is no adaptive signal improvement 

project.  
 

6. Ashwin stated his preference for traffic improvements in connection with this development are 
as follows: 

a. eliminate the exclusive pedestrian phase at Fayette Street and Elm Street, 
b. provide Fayette Street northbound dual left-turn lanes at Elm Street, OR if dual left-turn 

lanes are not feasible, then 
c. provide Elm Street eastbound dual right-turn lanes at Fayette Street. 

 
7. By the conclusion of the meeting, the group favored Fayette Street/Elm Street intersection lane 

capacity improvements over other off-site traffic improvements.  Therefore, the applicant 
agreed to prepare a concept sketch of the Fayette Street/Elm Street intersection and coordinate 
further with the Borough regarding possible intersection improvements.  The off-site traffic 
improvements that will be considered are (1) northbound Fayette Street dual left-turn lanes, or 
(2) eastbound Elm Street dual right-turn lanes.  The applicant expressed their willingness to 
implement improvements at this intersection provided the improvements are feasible.   
 

8. The group reviewed McMahon’s concept plan for the proposed West Elm Street access 
improvements, and provided the following comments: 

a. Restrict the left-turn movement into the eastern access due to proximity to the new Elm 
Street bridge. 

b. PennDOT is ok with the proposed lane widths along Elm Street. 
c. Provide an ADA compliant crossing of West Elm Street at the western site access 

intersection opposite Corson Street. 
 
 
I:\eng\811675\12\correspondence\PennDOT\PennDOT meeting notes 9-2-2015.docx 



MONTGOMERY COUNTY 
BOARD OF COMMISSIONERS 

JOSH D. SHAPIRO, CHAIR 

VALERIE A. ARKOOSH, MD, MPH, COMMISSIONER 

BRUCE L. CASTOR, JR., COMMISSIONER 

March 6, 2015 

Ms. Christine M. Stetler 
Community Development and Zoning Officer 
Borough of Conshohocken 
1 West First Avenue- Suite 200 
Conshohocken, Pennsylvania 19040 

Re: MCPC #13-003-003 
Plan Name: Proposed Office Development 
(1 lot/324,860 sq. ft. comprising 10.159 acres) 
Situate: South of Elm Street/ East of Corson Street 
Borough of Conshohocken 

Dear Ms. Stetler: 

MONTGOMERY COUNTY 
PLANNING COMMISSION 

MONTGOMERY COUNTY COURTHOUSE • PO BOX 311 
NORRISTOWN, PA 1 9404-0311 

610-278-3722 

FAX: 610-278-3941 • TOO: 610-631-1211 
WWW.MONTCOPA.ORG 

JODY L. HOLTON, AlCP 
EXECUTIVE DIRECTOR 

Applicant's Name and Address 
Corson Street Acquisition, LP 
3815 West Chester Pike 
Newtown Square, PA 19073 

Contact: John Forde 
jforde@bpgltd.com 

Phone: 610-355-1872 

We have reviewed the above-referenced subdivision and land development plan application in 
accordance with Section 502 of Act 247, " The Pennsylvania Municipalities Planning Code," as 
requested by the borough in a letter received February 12, 2015. We forward this letter as a report of 
our review and recommendations. 

Background 

The application is a new proposal for the development of a seven story, 324,860 sq. ft. office building 
and a separate six level parking structure with 642 parking spaces on a 10.159 acre development tract. 
The development tract is a linear parcel which lies immediately north of the SEPTA Regional Rail 
corridor and south of West Elm Street. The tract lies immediately west of the Plymouth Creek, and the 
Schuylkill Trail and its easement area crosses the entire development tract. The tract lies within two 
municipalities - 8.275 acres is in Conshohocken Borough and 1.884 acres is in Plymouth Township. 
The plan shows a 50 ft. wide Corson Street right-of-way extending from West Elm Street to the railroad 
right-of-way. 
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The plans show that the 100 year floodplain, the floodway and the flood hazard zone of the Schuylkill 
River are· within the applicant's development tract. It is located in the Borough's SSP-3 Specially 
Planned Development District Three Zoning, which permits office development as a by-right land use. 
The development tract consists of several tax parcels totaling 10.159 acres. · 

The Planning Commission's most recent review of this tract was in a letter to the Borough dated April 
24, 2013, which was a "conditional use" review for the development of 352 unit apartment units on the 
property. The applicant received conditional use approval for the residential land use in a decision by 
the Borough on August 21, 2013. 

Comments 

1. Roadway Connection Opportunities 

a. Roadway Opportunity 
We recommended in our 2013 "Conditional Use" review of this parcel that the Borough consider 
future vehicular access and a roadway to the properties that lie south of the SEPTA railroad 
corridor. We continue to believe that the Corson Street driveway access presents an important 
opportunity for the Borough to use the driveway as a connector across the railroad corridor and 
ultimately connecting to Washington Street near the commuter rail station. We recognize that 
there are a number of constraints to this route, yet it may represent the most viable route to 
create a connected river-front roadway. This could become a significant transportation 
improvement to the Borough as an alternative route for the very congested Fayette Street and 
Elm Street intersection. It could be arranged in a similar manner as Bar Harbor Drive in West 
Conshohocken, which provides a way to avoid the PARt. 23 intersection with M·atsonford Road. 
This connection could be a significant benefit for the borough in traffic-congestion relief and 
potentially spur economic development along vacant and underutilized riverfront lands and we 
recommend the Borough pursue this opportunity. 

b. Vacation" of Corson Street 
According to the site plan, Corson Street is proposed to be vacated. This is directly related 
to the above comment and would render the roadway opportunity a moot point. In addition 
to the above comment, SEPTA is planning for a new commuter rail station and garage west 

· ··· · ···of its· current site·:<fnd··would" need ·io' extend WashingtOn" Street and"ehg'ili'eer·another 
crossing and connection to West Elm Street. We strongly recommend the Borough reserve 
this street for its potential use as a roadway and not exhaust the Borough's rights to use 
Corson Street as a connector for a riverfront drive. 

2. Schuylkill River Trail (SRTrail) Re-alignment - The County is receptive to the conceptual ideas 
shown in the applicant's site plan (01-30-2015) prepared by Bohler Engineering. The letter from 
Ken Starr, Director of Assets and Infrastructure, dated February 26, 2013 to Mr. John Forde, VP of 
Development continues to serve as a condition relevant for a staff recommendation for the County 
Commissioner's authorization for the Schuylkill River Trail relocation. We are attaching a copy of 
this letter. The new issues to be resolved include: 

a. Trail-Restroom Amenity 
The applicant is addressing the office development bonus height requirement with a recreation 
"public amenity" that appears to be a bathroom. We would like this improvement noted on the 
final site plan and discussed in the record plan notes. It is located at the eastern-most end of 
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the applicants' property - adjacent to where the relocated SR trail rejoins the existing trail. We 
support the development of a trail restroom and the applicant should contact the County to 
clarify the proposed structure and to discuss the design and future operation/maintenance of the 
facility. Please contact: 

b. Trail Users' Parking 

Ronald H. Ahlbrandt, Deputy Director, Assets and Infrastructure 
Division of Parks, Trails and Historic Sites 
Montgomery County Courthouse- P.O. Box 311 
Norristown, PA 19404-0311 
Phone 610-278-3555 

The plan shows 20 parking spaces designated for trail users in an area of the surface parking 
lot near West Elm Street. We would like information signs at the office building entrance 
driveway that directs vehicles to this area, and signage that indicates the time that parking is 
available for trail users. 

c. Trail Setback Area 
The sidewalk along Corson Street ends with a stairs and a ramp structure that appears to have 
very little or no setback to the Schuylkill Trail. We strongly recommend a 4' setback. The 
absolute minimum acceptable setback is 2 feet between the trail edge and the proposed wall 
structure. 

d. Access Points to the Schuylkill River Trail 
It is not clear from the site plan how the existing connection to the Cross-County Trail and the 
sidewalk along West Elm Street will be preserved. The trail-sidewalk connection is important for 
the Borough and they should be preserved as a condition of development approval. We 
recommend that all pedestrian and bike connections impacted by the proposed development 
should be recreated to equal or higher standards with the trail's relocation. 

e. Retaining Wall and Garage Far;ade 
The relocated SRTrail will be immediately adjacent to a large retaining wall and a 6-level 
garage. We suggest the proposed retaining wall (8-9 ft. in height in places) and garage 
facade be considered as an opportunity for public art such as mural(s). A good opportunity 
for collaboration exists .. with ,Creative .Montee. ,. .. an effort within thEI_.arts community, 
coordinated by the Planning Commission to promote the creative community. "Art on Our 
Trails", is an early initiative of this group which is seeking opportunities to make the trail 
experience more enjoyable and memorable for its users with public art enhancements. We 
recommend the Borough include in its approval, a condition that the applicant explore with 
this group the use of public art, such as murals or relief panels on the retaining wall and 
garage trail-side fac;:ade. Please see this document for additional information on this 
initiative. 
http://creativemontco. crcollier. com/wp-contenUu ploads/20 14/12/art -on-trail-report -web. pdf 

3. Potential Open Space- Plymouth Township Parcel- A portion of the development tract consisting 
of 1.884 acres lies in Plymouth Township and is situated in two narrow linear lots separated by a 
regional gas transmission corridor. We recommend the Borough, in its consideration of the 
development, require as a condition of approval a deed restriction to prevent future development on 
this 1.9 acres site. The narrow lot serves an important role as a natural setting buffering the 
Schuylkill River Trail that passes through the tract and its development would negatively impact the 
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trail through this narrow area. The County would very much like to see it protected from future 
subdivision and development and recommend that a preservation easement be placed on this area. 

4. Flood-Prone Areas in the Site - It appears that a portion of the parking garage may be within the 
.flood plain of the Plymouth Creek. If that is the case, some type of emergency management plan 

· should be developed to ensure the safe evacuation of vehicles parked in that,portion of the 
garage. Also, appropriate signage should be placed in flood prone areas of the garage. We 
recommend the Borough obtain this emergency information in case of severe flooding of the 
Schuylkill River. 

5. Architectural Renderings - The plan documentation includes several renderings which illustrate "as 
built" views from both the east and west along West Elm Street. The six level garage does not 
appear in any of the views from various angles. . vy~ r~.Po.mrryerg:J,J~El, <;~pplj<;ant Sl]Qmit for the 
Borough's review a more accurate illustration depicting how the garage will be situated and its 
context. 

Recommendation 

We recommend approval of this proposal provided that the above review comments are addressed to 
the satisfaction of the Borough and the proposed plan complies with your municipal land use 
regulations and all other appropriate regulations are addressed. 

. . 

Please note that the review comments and recommendations contained in this report are advisory to 
the municipality and final disposition for the approval of any proposal will be made by the municipality. 

Should the governing body approve a final plat of this proposal, the applicant must present the plan to 
our office for stamp and signature prior to recording with the Recorder of Deeds office. A paper copy 
bearing the municipal seal and signature of approval must be supplied for our files. 

Sincerely, 

Barry W. Jeffries, Senior Design Planner, ASLA · 
610-278-3444- bjeffrie@montcopa.org 

c: Corson Street Acquisition, LP, Applicant 
Bohler Engineering, Applicant's Engineer 
Brian Tobin, Chrm., Borough Planning Commission 
Michael Savona, Borough Solicitor 
Paul Hughes, Borough Engineer 
Karen B. Weiss, Mgr., Plymouth Township 

Attachments: Reduced Copy of Site Plan 
February 26, 2013 Letter from Kenneth Starr, Director 
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Potential connector- Bypass the 
Fayette Street intersection 

Potential connection-to­
Washington Street 
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MONTGOMERY COUNTY 
BOARD OF COMMISSIONERS 

JOSHUA D. SHAPIRO, CHAIR 

LESLIE S. RICHARDS, ViCE CHAIR 

BRUCE L. CASTOR, JR. 

February 26, 2013 

Mr. john Forde, VP · Development 
BPG Development Company, L.P. 
3815 West Chester Pike 
Newtown Square, PA 19073 

ASSETS AND INFRASTRUCTURE 
MONTGOMERYCOUNTYCOURfHOUSE o P080X31l 

NORRISTOWN, PA 19404.031 1 
61 ().27&3044 

FAX: 61 G-278·5943 
WWW.MONTCOPA.ORG 

KENNETH SfARR 
PI RECTOR 

RE: Madison Proposal & Schuylkill River Trail West Elm Street, Conshohocken Borough 

Dear Mr. Forde: 

Thank you for taking the time to visit with county staff regarding your proposed development along 
West Elm Street and future impacts on the existing Schuylkill River Trail (SRT) in Conshohocken 
Borough. The County is receptive to your concept of relocating the SRT to the rear of your property. 
County staff will recommend County Commissioner authorization contingent on the following 
conditions: 

• Montgomery County will have approval authority on all components related to 
designing and constructing the relocated SRT on the subject development property. 

• Montgomery County will dissolve existing trail rights along the subject property after a 
permanent 20' wide trail easement agreement is crafted between the property owner 
and the county. 

• Montgomery County conceptually accepts the proposed relocated trail alignment on the 
Conditional Use Site Plan (Exhibit 'A') highlighted in pink. 

• The relocated SRT and trail gateway (SRT and Cross County Trail) must be completed 
and open for public use prior to decommissioning the existing SRT at the front of the 
subject property. 

• Montgomery County commends BPG Development Company for their willingness to 
negotiate and designate trail·head parking spaces (highlighted in green- Exhibit 'A') 
with Conshohocken Borough to accommodate a constant trail use need. 

• Montgomery County is open to accepting the donated easement area (highlighted in 
yellow- Exhibit 'A') for trailfopen space public use purposes barring any land use or 
environmental issues/restrictions. 

• Montgomery County proposes that BPG Development Company or the responsible 
property owner maintain the relocated trail corridor for ten (10) years by entering into 
a trail maintenance agreement with the County. 

• Confirmation that BPG Development Company and partners are actively seeking 
approval and compliance from the municipality, governmental review agencies, and 
utility companies regarding the proposed development and assumed rights. 



Montgomery County believes the project is noteworthy and is prepared to work with BPG 
Development Company to create a new SRT experience along the subject property once the above­
stated conditions are realized. 

Sincerely, 

Kenneth Starr 
Director 



 

Dear Applicant,
 
PennDOT has reviewed your application for completeness, consistency and compliance with
applicable Department Regulations.  This review has identified issues that must be addressed in
order for our review to continue.
 
The Department's review comments are attached.
 
Once the comments have been addressed, please resubmit the application and associated material
for further review.
 
Upon resubmission, the applicant's engineer should put together a letter that describes how each
comment has been addressed and where each can be found. This will help expedite the review.
For guidance on HOP applications refer to 67 PA Code, Chapter 441, Chapter 459 and PennDOT
Publication 282, "Highway Occupancy Permit Guidelines". Additional comments may follow
upon review of the resubmitted application.
 
If you have any questions regarding this matter, you may contact Scott Bechard, at (717) 732-
8576.

 

Date: 02/09/2016

Subject: Highway Occupancy Permit Application No. 88175 Returned For Revisions

To: Corson Street Acquisition Limited Partnership
3815 West Chester Pike
Newtown Square, PA 19073

From: PennDOT Engineering District 6-0
7000 Geerdes Boulevard
King of Prussia, PA 19406
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(3)
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Response Comments
Date:   02/09/2016
Application Number:  88175
 
Form Letter Notes 

* Upon resubmission, the applicant's engineer should put together a letter that describes how each

comment has been addressed and where each can be found in the plan set. A copy of these

comments and any previously submitted plans should also be provided.

 

* Additional comments may follow upon review of the resubmitted application. If you have any

questions pertaining to the technical aspects of this review, please contact the Department's

representative, Chad J. Decker, PE, PTOE at cdecker@dawood.cc or (717)732-8576.

 

* For guidance on Highway Occupancy Permit applications refer to PA Code Title 67, Chapter 441,

Chapter 459 and PennDOT Publication 282.  This will help expedite the review.
 
General 

Please submit a check for $75.00 made payable to PennDOT- Attn: Mary Ellen Culhane, Permits

Unit, 7000 Geerdes Blvd. King of Prussia, Pa. 19406.  Please include the application number on the

check.
 
Transportation Impact Study/Transportation Impact Assessment 

It appears the proposed eastbound left turn lane would limit sight distance for vehicles turning left

from West Elm Street (SR 3013) into the western site access due to the bend in West Elm Street

(SR 3013). Eliminate the proposed eastbound left turn lane onto Corson Street and provide gore

markings in this area instead. Also consider improvements to increase the radius for the eastbound

path of travel around this bend.

Note that TE-160 forms and Resolutions from the Conshohocken Borough will be required prior to

approval of the revised signal plans or HOP. Note that Pedestrian Studies (PennDOT form TE-672)

will also be required at any modified signal location. The Applicant has noted the required

information will be provided during the HOP design phase.

Update the text of the TIS to include the information conveyed in the response to comments for

Comment #20.

In order to further highlight areas of significant concern, it is requested the TIS provide a

discussion of any approaches / turning movements where the v/c ratio exceeds 1.0 and potential



(5)

(6)

(7)

(8)

(9)

(10)

improvements for queues of significant impact (i.e. right turn movement at West Elm Street (SR

3013) / Fayette Street (SR 3016) intersection).  This will help identify future priorities within the

study area.

Correct the errors in Synchro so that the SimTraffic model can be run.

Coordinate and document further coordination with SEPTA to confirm that pedestrian upgrades

will be installed at the railroad crossing connecting the Schuylkill River Trail with the train station.

If the station is not constructed, or significantly delayed, the Applicant will be responsible for

providing an ADA compliant crossing across the railroad tracks along the pedestrian route to the

rail station.

Update the TIS to include an analysis of the safety of the permitted movements that are currently

proposed to cross dual through or left turn lanes (southbound left and eastbound left) at the West

Elm Street (SR 3013) / Fayette Street (SR 3016) intersection. Provide a discussion of the left turn

phasing analysis in the text of the TIS. Also correct the left turn lane conflict factor worksheet to

report the correct number of opposing lanes and associated conflict factor thresholds. Revise the

analysis if unsafe conditions are anticipated.

The applicant must apply for a Business Partner ID (BPID). The BPID is to be used in the

establishment of a billing account for the invoicing of inspection costs. For information on

obtaining a BPID, please visit: https://www.dot14.state.pa.us/EPS/home/manageBPRegistration.jsp

(Please make sure that you follow the instructions that are in the PINK area). After a BPID is

obtained and activated by the system administrator, please provide the following information in the

applicant contact information tab under "Applicant Team":

 BPID

 Contact information (name/title/phone/email) for a general contact person (person that typically

deals with the Highway Occupancy Permit application process)

 Contact information (name/title/phone/email) for a billing contact person (person that typically

deals with the Highway Occupancy Permit invoicing process)

A raised concrete island will be required to physically restrict left turns into the eastern site access

driveway. Revise the study recommendations accordingly.

The Traffic Signals Section has reviewed EPS #88175 and offers the following comments:

1.Please indicate if an investigation was performed to determine whether the all-ped phase is still

needed.  Perhaps the conditions have changed since the initial implementation.  Modern technology

allows for a leading ped interval that might be an alternative treatment.  Keep in mind that your

Synchro analyses are showing phasing without an exclusive ped phase and need to coincide with

actual operations.



(1)

2.Provide turning templates for the design vehicle.

3.During the September 2, 2015 meeting, signal items including Accessible Pedestrian Signals

meeting current standards, battery backup, railroad pre-emption test switch, and full actuation were

requested.
 
Signal Section (Publication 46, 148 And 149) 

Improvements to the intersection of Fayette and Elm should be part of site access permit.  At a

minimum condition to the permit to have the improvements of the intersection built prior to

occupancy of the office building.
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McMahon Associates, Inc. 
Transportation Engineers and Planners 

425 Commerce Drive, Suite 200 
Municipality: Bourough of Conshohockefbrt Washington, PA 19034 
Location: Elm Street & 
Fayette Srreet 
Counter/Countboard No.: M 

StarfTim~?.L 
07:00 
07:15 
07:30 

__ Q7:45 
Total 

08:00 
08:15 
08:30 
08:45 
Total 

16:00 
16:15 
16:30 
16:45 
Total 

17:00 
17:15 
17:30 
17:45 
Total 

Grand Total 
Apprch% 

Total% 
Passenger Vehicles ! 

% Passenger VehigJ.~~ ... tl 
Heavy Vehicles , 

% Heavy Vehicles ! 

Fayette St 
Southbound 

Left I Thru' 
11 274 
10 269 
5 250 
4 

30 

5 225 
8 267 
5 262 

J:l 230 
26 984 

3 127 
3 145 
5 163 
5 150 

16 585 

1 205 
3 206 
7 193 
8_,, 157 

19 761 

91 3409 
2.5 92.8 
0.6 23.1 
86 3334 

94.5 97.8 
5 75 

5.5 2.2 

Group_§_Printed- Passenger Vehicles - H??\1 Vehicles 
: 

Rightl 
1 t 
81 

I 
7' 

6 127 12 4 76 100 194 
8 116 7 8 69 118 212 

12 119 14 8 60 122 196 
10 117 13 4 66 129 189 
36 479 46 24 271 469 791 1 

9 143 6 5 93 165 150 
9 116 13 3 100 206 139 

18 130 13 13 89 202 172 
11 148 7 10 84 194 172 
47 537 39 31 366 767 633 

18 176 16 11 95 213 167 
13 158 13 14 101 225 168 
18 164 11 14 106 229 158 
1§ 143 21 9 JJ5 239 
65 641 61 48 417 906 

174 2139 191 116 1321 2415 2707 
4.7 87.4 7.8 4.7 20.5 37.5 42 
1.2 14.5 1.3 0.8 8.9 16.3 18.3 
159 2110 184 110 1228 2382 2658 
91.4 jl§.6 96.3 94.8 93 ............. 98.6 98.2 

15 29 7 6 93 33 49 
8.6 1.4 3.7 5.2 7 1.4 1.8 

File Name 
Site Code 
Start Date 
Page No 

8 5 
4 5 
7 11 

14 15 
33 36 

16 20 
14 15 
25 16 
18 25 
73 76 

27 17 
21 23 
14 16 

17 
73 

212 213 
9.5 9.6 
1.4 1.4 
196 202 

92.5 94At. 
16 11 

7.5 5.2 

: conshyJG01w 

: 5/22/2012 
: 1 

121 883 
101 923 
112 928 
tQl 896 
435 3630 

115 852 
111 874 
120 966 
116 940 
462 3632 

129 1075 
128 1073 
107 1037 
122 1023 
486 4208 

1795 14783 
80.9 
12.1 
1702 14351 
94.8 97.1 

93 432 
5.2! 2.9 



McMahon Associates, Inc. 
Transportation Engineers and Planners 

425 Commerce Drive, Suite 200 
Municipality: Bourough of ConshohockEmJrl Washington, PA 19034 
Location: Elm Street & 
Fayette Srreet 
Counter/Countboard No.: M 

07:45 4 286 10 300 126 19 2 147 70 93 196 
08:00 5 225 6 236 127 12 4 143 76 100 194 
08:15 8 267 8 283 116 7 8 131 69 118 212 
08:30 5 262 12 279 119 14 8 141 60 122 196 

Total Volume 22 1040 36 1098 488 52 22 562 275 433 798 
.<;!, Aoo. Total 2 94.7 3.3 

·······---
86.8 9.3 3.9 18.3 28.8 53 

PHF .688 .909 .750 .915 .961 .684 .688 .956 .905 .887 

Fayette St 
Out In Total 

~~c:Jilll 
I 
36 1040 22• 

:t' TI)TU Left 

4 .... 

Peak Hour Data 

rn~ i '15"' ,_ 
~~"'" ... 

"'~ North --' 

Ej - . 
~~~ (,/) c:v: E- ·,_ ~-~eak Hour Begins at 07:451 iii --~ !-

5~ 
,..._ Passenger Vehicles ,.,..c:: 
viF+ Heaw Vehicles 

O"'i 
L... 

.......... ~ 

.... 
~ I ~ 
Left Thru Rill hi 

275 433 798 
I I 

I 19ssl ~ Dill] 
Out In Total 

F;,vptf<> ~~ 

359 
370 
399 
378 

1506 

File Name 
Site Code 
Start Date 
Page No 

: conshyJG01w 

6 
8 
4 
7 

25 
5.1 

.781 

u 
::TN 

-"' 
"'" f-2f.:.l 

r 

+~£ 

6 
5 
5 

11 
27 

5.5 
.614 

~~ ~ .... 

: 5/22/2012 
:2 

103 115 921 
121 134 883 
101 110 923 
112 130 928 
437 489 3655 
89.4 
.903 .912 .985 

~=;g 
$'.? 

~"'" 0 

'" -



McMahon Associates, Inc. 
Transportation Engineers and Planners 

425 Commerce Drive, Suite 200 
Municipality: Bourough of ConshohockEHbri Washington, PA 19034 

Location: Elm Street & 
Fayette Srreet 
Counter/Countboard No.: M 

ElmSt 
Westbound . 
Thru I Right I App. T olal • 

16 11 203 95 213 167 
13 14 185 101 225 168 
11 14 189 106 229 158 
21 9 173 11Ji 239 150 
61 48 750 417 906 643 

-~1 6.4 21.2 46.1 -.34.7 
.726 .857 .944 .907 .948 .957 

Fayette St 
Out In Total 

LJIHZI ~ : 18871 

~-·a 
LJ121 761 19 

Right Thru Left 

._; l L~ 

Peak Hour Data 

North 

I 

Peak Hour Begins at 17:001 

Passenger Vehicles I 
Heaw Vehicles : 

475 
494 
493 
504 

1966 

.975 

File Name 
Site Code 
Start Date 
Page No 

27 17 
21 23 
14 16 
26 17 ........... 

88 73 

: conshyJG01w 

: 5/22/2012 
:3 

129 173 1075 
128 172. 1073 
107 137 1037 
122 165 1023 
486 647 4208 

13.6 11.3 7.§.,1_ 
,1'!15 .793 .942 .935 .979 

·-·-----------! 

~ 
Left Thru~ 
Lf1Le9~ 

l-18a=al I 1966 I 36541 
Out In Total 

l=~uAtl< f':t 

• 



McMahon Associates, Inc. 
Transportation Engineers and Planners 

425 Commerce Drive, Suite 200 
Municipality: Conshohocken Borough Fort Washington, PA 19034 

Location: Elm Street & 
Oak Street 
Counter/Countboard No.: JB 

G TOUPS p. t d p nne - assenger V h'l H e ICes- V h' I eavv e 1c es 
OakSt ElmSt OakSt 

Southbound Westbound Northbound 

Stmt Time Left I Thm I ROR I Right Left I Thru I ROR I Right Left I Thm I ROR I Right 
07:00 I 2 I 2 3 54 0 0 2 2 0 8 
07:15 I 0 3 I 4 52 0 I 5 0 4 9 
07:30 0 4 3 4 4 51 0 I 3 2 I 22 
07:45 2 6 0 6 4 60 0 0 4 I 3 12 
Total 4 12 7 13 15 217 0 2 14 5 8 51 

08:00 I 4 4 2 5 57 I 0 I 0 I 8 
08:15 0 3 I 0 5 67 0 0 6 I I 15 
08:30 I 2 2 2 5 57 0 I 2 I I 6 
08:45 1 3 2 0 2 60 0 I 3 I I 6 
Total 3 12 9 4 17 241 I 2 12 3 4 35 

Grand Total 7 24 16 17 32 458 I 4 26 8 12 86 
Apprch% 10.9 37.5 25 26.6 6.5 92.5 0.2 0.8 19.7 6.1 9.1 65.2 

Total% 0.4 1.5 I I 1.9 27.8 0.1 0.2 1.6 0.5 0.7 5.2 
Passenger Vehicles 7 24 16 17 29 394 I 4 25 7 12 79 

% PasscmrcrVchidcs 100 100 100 100 90.6 86 100 100 96.2 87.5 100 91.9 
Heavy Vehicles 0 0 0 0 3 64 0 0 I I 0 7 

% Heavy Vehicles 0 0 0 0 9.4 14 0 0 3.8 12.5 0 8.1 

File Name 
Site Code 
Start Date 
Page No 

ElmSt 

: conshyJG02a 
:81167502 
:5/17/2012 
: 1 

Eastbound 
Left I Thru I ROR I Right Int. Total I 

3 121 0 18 217 
0 86 0 8 174 
2 97 0 4 198 
2 110 0 6 216 
7 414 0 36 805 

0 Ill I 12 208 
8 96 I 19 223 
3 94 I 14 192 
7 119 0 15 221 

18 420 3 60 844 

25 834 3 96 1649 
2.6 87.1 0.3 10 
1.5 50.6 0.2 5.8 
25 734 3 96 1473 

100 88 100 100 89.3 
0 100 0 0 176 
0 12 0 0 10.7 



McMahon Associates, Inc. 
Transportation Engineers and Planners 

425 Commerce Drive, Suite 200 
Municipality: Conshohocken Borough Fort Washington, PA 19034 

Location: Elm Street & 
Oak Street 
Counter/Countboard No.: JB 

07:30 0 4 3 4 II 4 51 0 1 56 3 2 I 
07:45 2 6 0 6 14 4 60 0 0 64 4 I 3 
08:00 I 4 4 2 11 5 57 1 0 63 I 0 I 
08:15 0 3 I 0 4 5 67 0 0 72 6 I I 

Total Volume 3 17 8 12 40 18 235 I I 255 14 4 6 
%App. Total 7.5 42.5 20 30 7.1 92.2 0.4 0.4 17.3 4.9 7.4 

PHF .375 .708 .500 .500 .714 .900 .877 .250 .250 .885 .583 .500 .500 
PaosengerVehicles 

%J>m;;cngorVehioks 100 100 100 100 100 94.4 87.7 100 100 88.2 100 100 100 
Heavy Vehicles 

%Heavy Vehicles 0 0 0 0 0 5.6 12.3 0 0 11.8 0 0 0 

Peak Hour Data 

i 
North 

Peak Hour Begins at 07:3 

22 28 
12 20 

8 10 
15 23 
57 81 

70.4 
.648 .723 

94.7 96.3 

5.3 3.7 

File Name 
Site Code 
Start Date 
Page No 

2 97 0 
2 110 0 
0 111 1 
8 96 I 

12 414 2 
2.6 88.3 0.4 

.375 .932 .500 

100 87.2 100 

0 12.8 0 

: conshyJG02a 
: 81167502 
: 5/17/2012 
:2 

4 103 198 
6 118 216 

12 124 208 
19 124 223 
41 469 845 
8.7 

.539 .946 .947 

100 88.7 89.8 

0 11.3 10.2 



I 
I 

McMahon Associates, Inc. 
Transportation Engineers and Planners 

425 Commerce Drive, Suite 200 
Municipality: Borough of ConshohockerFort Washington, PA 19034 
Location: Elm Street & 
Oak Street 
Counter/Countboard No.: BW 

G roups p. t d p rm e - assenger V h" I H e 1c es- V h" I eavy e 1c es 

Start Time 
16:00 
16:15 
16:30 
16:45 
Total 

17:00 
17:15 
17:30 
17:45 
Total 

Grand Total 
Apprch% 

Total% 
Passenger Vehicles 

% Passenqer Vehicles 

Heavy Vehicles 
% Heavy Vehicles 

OakSt 
Southbound 

Left I 
3 
2 
3 
5 

13 

2 
2 
1 
5 

10 

23 
34.8 

1 
22 

95.7 
1 

4.3 

Thru I 
1 
0 
2 
0 
3 

0 
0 
1 
1 
2 

5 
7.6 
0.2 

5 
100 

0 
0 

Rioht 
1 
5 
6 
5 

17 

6 
5 
2 
8 

21 

38 
57.6 

1.6 
38 

100 
0 
0 

ElmSt 
Westbound 

Left I 
1 
2 
4 
0 
7 

3 
3 
7 
4 

17 

24 
2.5 

1 
22 

91.7 
2 

8.3 

Thru I 
101 
116 
101 
111 
429 

111 
126 
118 
133 
488 

917 
96.6 
39.8 
861 

93.9 
56 

6.1 

Rioht 
0 
2 
1 
1 
4 

1 
0 
1 
2 
4 

8 
0.8 
0.3 

8 
100 

0 
0 

OakSt 
Northbound 

Left I 
13 
17 
16 
23 
69 

37 
43 
33 
36 

149 

218 
54.5 

9.5 
215 
98.6 

3 
1.4 

Thru I 
2 
0 
1 
1 
4 

3 
0 
3 
1 
7 

11 
2.8 
0.5 
11 

100 
0 
0 

Rioht 
8 

10 
17 
20 
55 

31 
42 
17 
26 

116 

171 
42.8 

7.4 
163 

95.3 
8 

4.7 

File Name 
Site Code 
Start Date 
Page No 

ElmSt 

: conshyJG02p 
:81167502 
: 5/22/2012 
: 1 

Eastbound 
Left I 

2 
1 
2 
8 

13 

3 
2 
2 
2 
9 

22 
2.5 

1 
21 

95.5 
1 

4.5 

Thru I 
103 
100 
101 
108 
412 

105 
106 
98 

113 
422 

834 
93.6 
36.2 
805 

96.5 
29 
3.5 

Rioht 
1 
3 
3 
6 

13 

3 
5 
6 
8 

22 

35 
3.9 
1.5 
35 

100 
0 
0 

Int. Total I 
236 
258 
257 
288 

1039 

305 
334 
289 
339 

1267 

2306 

2206 
95.7 
100 
4.3 



McMahon Associates, Inc. 
Transportation Engineers and Planners 

425 Commerce Drive, Suite 200 
Municipality: Borough of Conshohockerrort Washington, PA 19034 
Location: Elm Street & 
Oak Street 
Counter/Countboard No.: BW 

17:00 2 0 6 8 3 111 
17:15 2 0 5 7 3 126 
17:30 1 1 2 4 7 118 
1I:4!5 5 1 8 14 4 133 

Total Volume 10 2 21 33 17 488 
%Aoo. Total 30.3 6.1 63.6 3.3 95.9 

PHF .500 .500 .656 .589 .607 .917 --·-· 
Passenger Vehicles 10 2 21 33 16 465 

% Passsnger Vehicles 100 100 100 100 94.1 95.3 
Heavy Vehicles 0 0 0 0 1 23 
% Heavy Vehicles 0 0 0 0 5.9 4.7 

1 115 37 3 
0 129 43 0 
1 126 33 3 
2 139 36 1 .. 
4 509 149 7 

0.8 54.8 2.6 
.500 .915 .866 .583 

4 485 148 7 
100 95.3 99.3 100 

0 24 1 0 
0 4.7 0.7 0 

Peak Hour Data 

North 

p>eak Hour Begins at 17:0 

Passenger Vehicles 
Heav Vehicles 

~-. 
I T r 

Left 
148 

1 
149 

g 
1 l~ 

Out Total 

31 
42 
17 
26 

116 
42.6 
.690 
112 

96.6 
4 

3.4 

File Name 
Site Code 
Start Date 
Page No 

ElmSt 

: conshyJG02p 
: 81167502 
: 5/22/2012 
:2 

Eastbound ---+---. 
.l-"'>~"""--'--'="-'-'-'--T!..!.h"-'ru"'-'-1 R"'i""g"'ht'-'J_,A1P.f'.,.Iotal Int. Total I 

71 3 105 3 111 305 
85 2 106 5 113 334 
53 2 98 6 106 289 
63 2 113 8 123 .............. ~ 

272 9 422 22 453 1267 
2 93.2 4.9 ---

.800 .750 .934 .688 .f!£1 .934 
267 9 412 22 443 1228 
98.2 100 97.6 100 97.8 96.9 

5 0 10 0 10 39 
1.8 0 2.4 0 2.2 3.1 



McMahon Associates, Inc. 
Transportation Engineers and Planners 

425 Commerce Drive, Suite 200 
Municipality: Conshohocken Borough Fort Washington, PA 19034 
Location: Elm Street & 
Maple Street 
Counter/Countboard No.: LB 

G d rouvs Pnnte - Passen"er Vehicles- Heavy Vehicles 
Maple St ElmSt Access 

Southbound Westbound Northbound 
Start Time Left I Thm I ROR I Right Left I Thm I ROR I Right Left I Thm I ROR I Right 

07:00 13 0 6 4 3 45 0 3 0 0 2 8 
07:15 12 1 5 3 1 59 0 1 2 3 6 12 
07:30 6 1 8 4 2 57 0 0 1 4 3 6 
07:45 9 0 9 16 2 64 0 0 3 4 3 14 
Total 40 2 28 27 8 225 0 4 6 II 14 40 

08:00 12 0 9 4 0 58 0 3 5 1 4 7 
08:15 9 1 3 7 2 61 0 3 2 1 6 10 
08:30 7 0 8 4 3 62 0 2 I 3 1 2 
08:45 14 0 6 10 2 58 0 1 6 1 7 8 
Total 42 1 26 25 7 239 0 9 14 6 18 27 

Grand Total 82 3 54 52 15 464 0 13 20 17 32 67 
Apprch% 42.9 1.6 28.3 27.2 3 94.3 0 2.6 14.7 12.5 23.5 49.3 

Total% 5.1 0.2 3.3 3.2 0.9 28.6 0 0.8 1.2 I 2 4.1 
Passenger Vehicles 81 3 54 50 14 400 0 13 20 17 32 67 
%Passenger Vehicles 98.8 100 100 96.2 93.3 86.2 0 100 100 100 100 100 

Heavy Vehicles 1 0 0 2 I 64 0 0 0 0 0 0 
% Heavy Vehicles 1.2 0 0 3.8 6.7 13.8 0 0 0 0 0 0 

File Name 
Site Code 
Start Date 
Page No 

ElmSt 

: conshyJG03a 
: 81167503 
: 5/17/2012 
: 1 

Eastbound 
Left I Thm I ROR I Right Int. Total I 

5 124 0 0 213 
2 77 0 1 185 
1 83 0 1 177 
1 100 0 0 225 
9 384 0 2 800 

5 89 0 0 197 
6 105 0 I 217 
5 87 0 I 186 
5 105 0 0 223 

21 386 0 2 823 

30 770 0 4 1623 
3.7 95.8 0 0.5 
1.8 47.4 0 0.2 
29 676 0 4 1460 

96.7 87.8 0 100 90 
I 94 0 0 163 

3.3 12.2 0 0 10 



McMahon Associates, Inc. 
Transportation Engineers and Planners 

425 Commerce Drive, Suite 200 
Municipality: Conshohocken Borough Fort Washington, PA 19034 

Location: Elm Street & 
Maple Street 
Counter/Countboard No.: LB 

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

07:45 9 0 9 16 34 2 
9 4 25 • 0 
3 7 20 • 2 

08:00 12 0 
08:15 9 1 
08:30 7 0 8 4 1<> .... 3 

ToM Volume 37 1 29 31 98 7 
%A . Total 37.8 ~J. 29.6 31.6 2.7 

PHF . 771 .250 .806 .484 .721 .583 ···- ... 

100 100 100 96.8 99.0 85.7 
Heavy Vehicles 

% He~vy Vehicles 0 0 0 3.2 1.0 14.3 

64 0 
58 0 
61 0 
62 0 

245 0 
9·'\,.2 __ 0 
.957 .000 

84.5 0 

15.5 0 

0 66 3 4 
3 61 5 I 
3 66 2 I 
2 67 1 3 ·····-·· 
8 260 II 9 

3.1 16.4 13.4 -·--··--
.667 ,,().70 .550 .563 

100 85.0 100 100 

0 [5.0 0 0 

Peak Hour Data 

i 
North 

i 

[7~ 
CllJ 

To!al 

3 
4 
6 
1 

14 
20.9 
.583 

100 

0 

14 
7 

10 
2 

33 
49.3 

100 

0 

24 
17 
19 

7 
67 

100 

0 

File Name 
Site Code 
Start Date 
Page No 

] 100 0 
5 89 0 
6 105 0 
5 __ 87 0 

17 381 0 
4,2. 95.2 0 

.708 .907 .000 

94.1 89.2 0 

5.9 10.8 0 

: conshyJG03a 
: 81167503 
: 5/17/2012 
:2 

0 101 225 
0 94 197 
1 112 217 
1 93 186 
2 400 825 

0.5 
.500 .893 .917 

100 89.5 90.1 

0 10.5 9.9 



I 

McMahon Associates, Inc. 
Transportation Engineers and Planners 

425 Commerce Drive, Suite 200 
Municipality: Bourgh of Conshohocken Fort Washington, PA 19034 
Location: Elm Street & 
Maple Street 
Counter/Countboard No.: TD 

Grouos Printed- Passenaer Vehicles - Heavv Vehicles 
Maple St ElmSt Maple St 

Southbound Westbound Northbound 
I Start Time h~ft I Thru i ROR I Right L~ft I _ _Thru I ROR I Right LettfThru I ROR I Right 

16:00 2 
16:15 3 
16:30 3 
16:45 3 
Total 11 

17:00 
17:15 
17:30 
17:45 

5 
5 
3 
2 

Total 15 

Grand Total 2 6 
Apprch% 22. 8 

Total% 1. 1 
Passenger Vehicles 2 6 

% Passer. r Vehicles J.Q 0 
Heavy Vehicles 0 
% Heavy Vehicles 0 

. .. 

1 
0 
2 
1 
4 

1 
1 
1 
0 
3 

7 
6.1 
0.3 

6 
85.7 

1 
14.3 

4 
2 
3 
4 

13 

7 
9 
5 
5 

26 

39 
34.2 

1.7 
39 

100 
0 
0 

5 
13 
4 
2 

24 

8 
7 
0 
3 

18 

42 
36.8 

1.9 
35 

83.3 
7 

16.7 

6 116 
6 118 
6 120 
8 ___ 114 

26 468 

4 157 
6 154 

10 133 
10 157 
30 601 

56 1069 
4.7 90.5 
2.5 47.1 
54 986 

96.4 92.2 ......... 

2 83 
3.6 7.8 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

7 
6 
7 
6 

26 

5 
7 
9 
9 

30 

56 
4.7 
2.5 
53 

94.6 
3 

5.4 

2 
1 
3 
0 
6 

2 
0 
0 
3 
5 

11 
26.8 

0.5 
9 

81.8 
2 

18.2 

0 
0 
1 
2 
3 

0 
0 
0 
2 
2 

5 
12.2 

0.2 
5 

1QQ 
0 
0 

3 
1 
2 
0 
6 

1 
3 
3 
4 

11 

17 
41.5 

0.7 
17 

100 
0 
0 

2 
0 
0 
1 
3 

21 
i 

1 : 
oi 
~I 
8 

19.5 
0.4 

5 
62.5 

3 
37.5 

File Name 
Site Code 
Start Date 
Page No 

ElmSt 

: conshyJG03p 
: 81167503 
: 5/22/2012 
: 1 

Eastbound 
Left I I~;~-~ ROR 

10 95 
10 102 
13 106 
8 109 

41 412 

5 112 
7 99 

15 101 
8 116 

35 428 

76 840 
8.1 90 
3.3 37 
73 805 

96.1 95.8 
3 35 

3.9 4.2 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

Right 
3 
3 
0 
1 
7 

3 
3 
3 
1 

10 

17 
1.8 
0.7 
16 

94.1 
1 

5.9 

Int. Total! 

256 
265 
270 
259 

1050 

312 
302 
283 
322 

1219 

2269 

2129 
93.8 
140 
6.2 



McMahon Associates, Inc. 
Transportation Engineers and Planners 

425 Commerce Drive, Suite 200 
Municipality: Bourgh of Conshohocken Fort Washington, PA 19034 File Name 

Site Code 
Start Date 
Page No 

Location: Elm Street & 
Maple Street 
Counter/Countboard No.: TO 

17:00 5 1 7 8 21 4 157 0 
17:15 5 1 9 7 22 6 154 0 
17:30 3 1 5 0 9 10 133 0 
17:45 2 0 5 3 10 10 157 1J 

Total Volume 15 3 26 1v V<. 30 601 0 
%App. Total 24.2 4.8 41.9 29 _4.5 90.9 0 
~- Pl::lf .750 .750 .722 .563 .705 .750 .957 .000 

P,.sseoge.rV.atldes 

'l'ol"'!.l!>!>i!rc:J!irVe..~ 1 DO 100 100 88.9 96.8 96.7 94.2 0 
Heavy Vehicles 

% Heavy Vehides 0 0 0 11.1 3.2 3.3 5.8 0 

5 166 2 0 
7 167 0 0 
9 152 0 0 
9 176 3 2 

30 
4.5 

.833 

661T~1-.t. 8.~ 
.. ,.\139 : .417 .250 

100 94.6 80.0 100 

0 5.4 20.0 0 

Peak Hour Data 

North 

i Peak Hour Begins at 1ij 
: Passenger Vehicles 
: Heavy Vehicles .. 

1 

2~5 
112 0 

3 1 4 7 99 0 
3 0 3 15 101 0 
4 2 11 JL 116 0 

11 5 23 35 428 0 
47.8 21.7 7.4 90.5 0 
.688 .625 .52~.].583 .922 .000 

100 80.0 "'I 100 97.0 0 

0 20.0 8.7 0 3.0 0 

: conshyJG03p 
: 81167503 
: 5/22/2012 
:2 

3 120 312 
3 109 302 
3 119 283 
1 125 32~ 

10 473 1219 
2.1 

.833 .946 -"~-42.... 

90.0 97.0 95.6 

10.0 3.0 4.4 



I 
i 

McMahon Associates, Inc. 
Transportation Engineers and Planners 

425 Commerce Drive, Suite 200 
Municipality: Conshohocken Borough Fort Washington, PA 19034 

Location: Elm Street & 
Colwell Lane I Access 
Counter/Countboard No.: JG 

G rouns Printed- Passe11ger V chicles - Heavv V chicles ---
ColweliLn ElmSt Access 

Southbound Westbound Northbound 
Start Time Left I Il¥uL Right Left I Thru I '" Right 

07:00 55 2 4 0 32 16 0 0 2 
07:15 44 3 5 1 45 22 1 4 1 
07:30 43 3 6 0 50 31 0 2 0 
07:45 41 1> ...... 2 0 53 34 3 2 2 
Total 183 14 17 1 180 103 4 8 5 

08:00 44 3 12 0 62 35 0 5 0 
08:15 42 0 16 0 55 24 0 4 0 
08:30 32 2 13 0 56 14 0 2 0 
08:45 61 I 2 0 50 31 0 1 1 
Total 179 6 43 0 223 104 0 12 I 

***BREAK*** 

16:00 31 0 12 0 85 

1~ 
0 0 I 

16:15 41 0 15 0 92 54 0 1 0 
16:30 33 I 14 0 92 46 I 1 1 

44 5 l3 0 109 50 3 I 2 
Total 149 6 54 0 378 187 4 3 4 

56 I 10 0 105 46 5 I 2 
54 0 7 0 114 44 I 3 0 
44 3 10 0 88 55 0 2 
40 3 10 .l 76 . .:?Jt 0 2 

194 7 37 3 383 183 6 8 3 

Grand Total 705 33 151 4 1164 571 14 31 13 
Apprch% 79.3 3.7 17 0.2 66.7 33.1 24.1 53.4 22.4 

Total% 17.6 0.8 3.8 0.1 29.1 14.4 0.3 0.8 0.3 
Passenger Vehicles 653 33 140 4 1061 540 14 31 13 
%Passenger Vehicles 92.6 100 92.7 100 91.2 93.6 100 100 100 ·······-· 

Heavy Vehicles 52 0 11 0 103 37 0 0 ol 
%Heavy Vehicles 7.4 0 7.3 0 8.8 6.4 0 0 ol 

File Name 
Site Code 
Start Date 
Page No 

E1mSt 
Eastbound 

Left I Thru i 
12 77 
12 66 
15 46 
15 48 
54 237 

12 61 
7 74 
6 62 

12 57 
37 254 

13 80 
15 58 
15 76 

.. ~ 62 
61 276 

12 81 
9 64 
9 80 

15 79 
45 304 

197 1071 
15 81.6 

4.9 26.7 
189 999 

95.9 93.3 
8 72 

4.1 6.7 

: conshyJG04w 
: 81167504 
: 5/17/2012 
: 1 

Right 
3 
3 

14 
11 
31 

3 
2 
0 
2 
7 

0 
0 
0 
I 
t I 

3 
0 
5 

44 
3.4 
1.1 
44 

0: 

Int. Total l 
203 
207 
210 
217 
837 

237 
224 
187 

__ __lllL 
866 

259 
276 
280 
308 

1123 

320 
297 
295 
:;!_1>6. 

1178 

4004 

3721 
92.9 
283 
7.1 



McMahon Associates, Inc. 
Transportation Engineers and Planners 

425 Commerce Drive, Suite 200 
Municipality: Conshohocken Borough Fort Washington, PA 19034 

Location: Elm Street & 
Colwell Lane I Access 
Counter/Countboard No.: JG 

Peak Hour Analysis From 07:00 to 11:45-
Peak Hour for Entire Intersection Begins at 07:30 

81 : 07:30 43 3 6 52 0 50 31 0 2 0 
07:45 41 6 2 49 0 53 34 87 3 2 2 
08:00 44 3 0 62 35 

: 
97 0 5 0 

08:15 42 0 ... " .. 0 55 24 ..... 79 0 4 0 
0 220 124 344 3 13 2 
0 64 36 IQ.,7 72.2 11.1 

.000 .887 .886 .887 .250 . 650 .250 
PJssenttc:r v >'hie res 12 32 0 195 114 309 3 13 2 
%Pa~>SengerVehk:lC'!I 100 88.9 0 88.6 91.9 89.8 100 100 100 
Heavy Vehicles 23 0 4 27 0 25 10 35 0 0 0 
%HenvyVe!Iides 13.5 0 11.1 12.4 0 I 1.4 8.1 10.2 0 0 0 

Peak Hour Data 

i 
North 

Peak Hour Begins at 07:3 

Passenger Vehicles 
Hea Veh!<::l<'!s.,.___~---' 

2 
7 
5 
4 

18 

... 
.643 

18 
100 

0 
0 

File Name 
Site Code 
Start Date 
Page No 

15 46 
15 48 
12 61 

7 74 
49 229 

15.9 74.4 
.817 .774 

46 199 
93.9 86.9 

3 30 
6.1 13.1 

: conshyJG04w 
: 81167504 
: 5/17/2012 
:2 

14 75 1 210 
II 74 : 217 
3 76 237 
2 83 i 224 

30 308 i 888 
9.7 

.536 .928 • .937 
30 275 . 793 

100 89.3 89.3 
0 33 95 
0 10.7 10.7 



McMahon Associates, Inc. 
Transportation Engineers and Planners 

425 Commerce Drive, Suite 200 
Municipality: Conshohocken Borough Fort Washington, PA 19034 

Location: Elm Street & 
Colwell Lane I Access 
Counter/Countboard No.: JG 

ElmSt 

•"• "-~· 
&0'..:..1~1 

Peak Hour Analysis From 12:00 to 17:45 -Peak I of I 
Peak Hour for Entire Intersection Begins at 16:45 

16:45 44 5 13 62 0 109 50 159 2 
17:00 56 I 10 67 0 105 46 151 s 2 
17:15 54 0 7 0 114 44 !58 I 3 0 

__ ,,,17:30 44 3 10 0 88 55 143 ___ (}_ 2 I 
Total Volume 198 9 416 195 611 9 7 5 

80.2 3.6 68.1 31.9 42.9 33.3 23.8 
PHF .884 .450 .912 .886 .961 .450 .583 .625 

Passen.gerVchicles 196 9 244 392 185 577 9 7 5 
%I'as:senge.rVehidts 99.0 100 98.8 94.2 94.9 94.4 100 100 100 
Heavy Vehicles 2 0 I 3 0 24 10 34 0 0 0 
%Heavy Vehicles LO 0 2.5 1.2 0 5.8 5.1 5.6 0 0 0 

Peak Hour Data 

i 
North 

File Name : conshyJG04w 
Site Code :81167504 
Start Date : 5/17/2012 
Page No :3 

ElmSt L 
. Total J Int. TQtal] 

18 62 81 308 
12 81 94 320 

9 64 74 297 
9 ___ .80 3 92 295 
8 287 6 341 1220 

J 84.2 1.8 
67 .886 .500 .901 .953 

21 47 279 6 332 1174 
100 97.9 97.2 100 97.4 96.2 

0 1 8 0 9 46 
0 2.1 2.8 0 2.6 3.8 



I 
I 

McMahon Associates, Inc. 
Transportation Engineers and Planners 

425 Commerce Drive, Suite 200 
Municipality: Conshohocken Borough Fort Washington, PA 19034 

Location: Elm Street & 
Old Elm Street I Lot Access 
Counter/Countboard No.: BW+KB 

G p. t d p rouJ>~ ...... nn e - V h"I H assem1.er · e Ic es -

I OldElmSt ElmSt 
Southbound Westbound i 

•""····-····· 

eayy_ e tc es v h" 1 
Lot Access 
Northbound 

Start Time Lt:l.fi i Thru-i -- Ri12:ht Left I Thrn I Ri!!ht Left I Thrn I Ri!!ht 
07:00 0 0 0 0 47 0 0 0 0 
07:15 0 0 0 0 59 0 l 0 1 
07:30 0 0 0 0 54 0 0 0 0 
07:45 0 0 0 0 56 0 0 0 0 ---···-··-···-· 
Total 0 0 0 0 216 0 l 0 l • 

o8:oo 1 0 0 0 75 1 0 0 
08:15 . 0 0 0 65 0 0 0 0 
08:30 0 0 0 63 1 0 0 0 
08: 0 0 0 
Total 0 0 0 3 261 3 0 0 

***BREAK*** 

16:00 0 0 0 0 89 1 0 0 0 
16:15 0 0 0 0 107 3 0 0 I 
16:30 0 0 0 I 101 0 0 0 0 
16:45 0 0 0 0 127 3 0 0 I 
Total 0 0 0 l 424 7 0 0 2 

17:00 0 0 0 0 117 3 0 0 2 
17:15 0 0 0 0 110 0 0 0 
17:30 0 0 0 0 89 2 0 0 
17:45 0 0 0 82 1 0 0 
Total 0 0 0 0 398 6 0 0 

Grand Total 0 6 
Apprch% 0 85.7 

Total% 0 0.2 
Passenger Vehicles 0 6 
% Passenger Vehicl~~······ 0 100 

Heavy V ehiclcs 2 89 o· 0 0 0 
%Heavy Vehicles 50 6.9 o, 0 0 0 

File Name 
Site Code 
Start Date 
Page No 

ElmSt 
Eastbound 

Left I Thru I 
0 86 
0 77 
0 67 
I 78 
l 308 

0 69 
I 74 
0 70 
0 --~79 
I 292 

0 93 
0 79 
0 88 

0 

2 
0.1 
0.1 

2 1255 
_ _lQQ 93.6 

0 86 
0 6.4 

: conshyJG05w 
:81167505 
: 5/17/2012 
: 1 

Ri!!ht Int. Total I 
0 133 
0 138 
0 121 
0 135 
0 527 

0 147 
0 141 
0 135 
0 138 
0 561 

0 183 
0 190 
0 190 

2669 

0 2492 
0 93& .. 
0 177 
0 6.6 



McMahon Associates, Inc. 
Transportation Engineers and Planners 

425 Commerce Drive, Suite 200 
Municipality: Conshohocken Borough Fort Washington, PA 19034 

Location: Elm Street & 
Old Elm Street I Lot Access 
Counter/Countboard No.: BW+KB 

0 0 
0 0 
0 0 

JL 0 
Total Volume 0 0 0 

1 
I 
1 
0 
3 

75 1 77 ! 0 0 
65 0 66 0 0 
63 1 65 0 0 
58 1 59 0 0 

261 3 267 0 0 

1 
0 
0 
0 
] 

%A . Total 0 0 1.1 97.8 1.1 0 0 100 --· 
PHF .000 .000 .000 .750 .870 

Passe:~gcr V cl::.iclcs 0 0 0 2 224 
% P:,;~cngcrVchick& 0 0 0 0 66.7 85.8 
Heavy V chicles 0 0 0 0 I 37 
% Heavy Vehicles 0 0 0 0 33.3 14.2 

.750 .867 I .000 
3 229 0 

100 85.8 0 
0 38 0 
0 14.2 0 

OldEimSt 

I omlll ') Q 
~- gl ~I d 
Rl~ht Tlhru Left 
+-l L• 

.000 
0 
0 
0 
0 

Peak Hour Data 

i 
North 

I 
100 

0 
0 

1 
0 
0 
0 
1 

1 
100 

0 
0 

File Name 
Site Code 
Start Date 
Page No 

0 69 
1 74 
0 70 
0 79 
1 292 

u. 99.7 

: conshyJG05w 
:81167505 
:5/17/2012 
:2 

0 
0 
0 
0 
0 
0 

69 
75 
70 
79 

293 

147 
141 
135 

561 

.250 .924 .QO .927 .954 0 --'=~-"'-"--'-
1 

100 
0 
0 

263 
90.1 

29 
9.9 

0 
0 
0 
0 

264 494 
90.1 88.1 

29 67 
9.9 11.9 



McMahon Associates, Inc. 
Transportation Engineers and Planners 

425 Commerce Drive, Suite 200 
Municipality: Conshohocken Borough Fort Washington, PA 19034 

Location: Elm Street & 
Old Elm Street I Lot Access 
Counter/Countboard No.: BW+KB 

Peak Hour Analysis From 12:00 to 17:45- Peak 1 of 1 
Peak Hour for Intersection Begins at 16:45 

16:45 0 0 0 0 0 
0 0 0 0 
0 0 

0 

l'assenger Vehicles 0 0 0 
';!'lohs!ICn,!;i-'TVehicll!'S 0 0 0 0 
Heavy Vehicles 0 0 0 0 0 
% Heavy Vehicles 0 0 0 0 0 

127 
117 
110 

89 
443 

98.2 
.872 
428 
96.6 

15 
3.4 

.667 ·~~~[ .000 
8 0 0 

100 96.7 i 0 0 
0 15 i 0 0 
0 3.3 0 0 

Old ElmS! 

Outu;!ln~ g··T····ot·····a~ o. 0 
... ; 8 

I 

Peak Hour Data 

i 
North 

Peak Hour Begins at 16:49 

.375 L 
3 3 l 

100 100 i 
0 
0 ~I 

File Name 
Site Code 
Start Date 
Page No 

: conshyJG05w 
: 81167505 
:5/17/2012 
:3 

0 84 215 
0 I 01 223 
0 83 193 
0 114 205 
0 382 836 
0 

.000 .838 .9]]_ 
0 0 374 813 
0 0 97.9 97.2 
0 0 8 23 
0 0 2.1 2.8 



McMahon Associates, Inc. 
Transportation Engineers and Planners 

425 Commerce Drive, Suite 200 
Municipality: Conshohocken Borough Fort Washington, PA 19034 
Location: Elm Street & 
Corson Street I Access 
Counter/Countboard No.: TD+RG 

--------'G,..,r.,.o~up,.,s_Printed- Passen er Vehicles - Ilea Vehicles 
Corson St ElmSt Access 

Southbound Westbound Northbound 
c__ __ S"-'t"'-'art"-T-'-'i"-"m"'-e-l-~~eftl Thru.]r----+-Right I Left TJm1 -~itT Thru I L Right 

07:00 8 0 
07:15 4 0 

r I 0 53 
21 0 61 : 

0 0 0 
0 0 0 

07:30 2 0 0' 0 51 0 0 0 
07:45 7 0 4i 0 60 0 0 0 
Total 21 0 7i 0 225 2 0 0 0 

08:00 4 0 0 1 71 0 0 0 0 
08:15 2 0 0 0 70 I 0 0 0 
08:30 3 0 0 0 53 0 0 0 0 

1 0 61 1 
1 1 255 2 

_____ 08:45 +-----"-6 __ --"-0 ----'-1----"---·~~-~+---"---
Total 15 0 

0 .o 0 
0 0 0 

***BREAK*** 

2 0 1 1 88 3 0 0 
3 0 0 0 103 2 0 0 
2 0 1 1 100 3 0 0 

File Name 
Site Code 
Start Date 
Page No 

ElmSt 
Eas!l.1()!1Dd 

Left I Thru i 
0 81 
0 72 
0 57 
0 79 
0 289 

0 72 
0 64 
0 71 
0 63 
0 270 

: conshyJG06w 
: 81167506 
: 5/17/2012 
: 1 

···-

Right Int. Total I 
0 143 
0 139 
0 111 
0 151 
0 544 

16:00 
16:15 
16:30 
16:45 
T~t;J+i --"C----':---'-t--····-··· --''---~----2.+-----"-----"-·----"'-1-----'--~'-"---·············· '4---==:..... 1 0 1 0 118 1 0 0 

8 0 3 2 409 9 0 0 

17:00 
17:15 
17:30 

Grand Total 
Apprch% 

Total% 
Passenger Vehicles 

~-b Passenger Vehic!.~~······· 
Heavy Vehicles 

%Heavy Vehicles 

6 
3 
6 

61 
83.6 

2.3 
61 

100 
0 
0 

0 0 
0 0 
0 0 

0 12 
0 16.4 
0 0.5 
0 12 
0 woi 
0 ~~ 0 

1 115 2 
0 103 2 
0 87 2 
0 75 2 
1 380 8 

4 1269 21 
0.3 98.1 1.6 
0.2 47.8 0.8 

4 1153 21 
100 90.9 100 

-·~·--· 

() 116 0 
() 9.1 0 

0 0 0 0 94 2 220 
0 0 0 0 79 1 188 
0 0 0 0 113 0 208 
1 1 2 0 91 1 176 

l 2 0 377 4 792 

l I 2 2 1277 4 2654 
25 25 50 0.2 99.5 0.3 

0 0 0.1 0.1 48.1 0.2 ··-······-

1 1 2 2 1170 4 2431 
100 100 100 100 91.6 JOO 91.6 

() 0 0 0 107 0 223 
0 0 0 0 8.4 0 8.4 



McMahon Associates, Inc. 
Transportation Engineers and Planners 

425 Commerce Drive, Suite 200 
Municipality: Conshohocken Borough Fort Washington, PA 19034 
Location: Elm Street & 
Corson Street I Access 
Counter/Countboard No.: TD+RG 

Peak Hour for Entire Intersection Begins at 07:45 
07:45 7 0 4 11 0 60 I 61 0 0 
08:00 4 0 0 4 I 71 0 72 0 0 
08;15 2 0 0 2 0 70 1 71 0 0 

__ _\)_8:30 3 0 0 1 0 53 0 53 0 0 
Total Volume 16 0 4 20 1 254 2 257 0 0 
~% __ ,;_ . Total 80 0 20 0.4 98.8 0.8 __ Q 0 

0 
0 
0 
0 
0 
0 

PHF .571 .000 .250 A ssT .25o .894 .500 .892 . 000 .OQQ___ .000 
0 4 
0 100 

Pass:::ngcr Vehicles 16 
% PasS>..--ng;;:r Vcb!de'!f 1 00 

20 I 1 216 
100 I 100 85.0 

0 0 
0 0 

Heavy Vehicles 0 
% Heavy Vehicles 0 

01 0 38 
ol 0 15.0 

2 219 0 
100 85.2 0 

0 38 0 
0 14.8 0 

Peak Hour Data 

i 
North 

Peak Hour Begins at 07:4!'1 

Passenger Vehicles 
Heav Vehicles 

0 0 
0 0 
0 0 
0 0 

0 
0 
0 
0 
0, 

-
.000 • 

o' 
0 
0 
0 

File Name 
Site Code 
Start Date 
Page No 

0 79 
0 72 
0 64 
0 71 
0 286 
0 100 

: conshyJG06w 
: 81167506 
: 5/17/2012 
:2 

0 79 I 51 
0 72 148 
0 64 137 
0 71 127 
0 286 563 
0 

.000 .905 .000 .9Q5 .932 
0 249 0 249 488 
0 87.1 0 87.1 86.7 
0 37 0 37 75 
0 12.9 0 12.9 13.3 



McMahon Associates, Inc. 
Transportation Engineers and Planners 

425 Commerce Drive, Suite 200 
Municipality: Conshohocken Borough Fort Washington, PA 19034 
Location: Elm Street & 
Corson Street I Access 
Counter/Countboard No.: TD+RG 

File Name 
Site Code 
Start Date 
Page No 

: conshyJG06w 
: 81167506 
: 5/17/2012 
:3 

Elm St 

~~~~~~~~~~~~,-----~~,-='¥~e=stbound 
""--'-""'="c_L_C~=-'--"=-'-'-'-~T.l:lJ:liJRight I App. To:al 

Peak Hour Analysis From 12:00 to 17:45- Peak 1 of 1 

Access 
Northbound 

Left • ThruL:B.igh"'"t ,.------+--::-c:-r~~'-=:'-=,----

Peak Hour for Entire Intersection Begins at 16:45 
16:45 1 0 1 2 0 
17:00 6 0 0 6 I 
17:15 3 0 0 3 0 
17:30 6 0 0 6 0 

Tolill Volume 16 0 1 17 I 
%A . Total 94.1 0 ~,9__ I o.2 

___ ____!P..t!.F_ .667 .000 .250 .708 ,:?50 
PmengerVehides 16 0 1 J7 1 
%Pa=ngcrVchidC'!l 100 0 100 100 100 
HeavyVehides 0 0 0 0 0 
% Heav'Y Vehicles 0 0 0 0 0 

118 
115 
103 

87 
423 

98.1 
.896 
401 

94.8 
22 

5.2 

1 119 0 0 
2 118 0 0 
2 105 0 0 
2 89 0 0 ··-
7 431 0 0 

1.6 0 0 
.875 .905 .000 .000 

7 409 0 0 
100 94.9 0 0 

0 22 0 0 
0 5.1 0 0 

Peak Hour Data 

i 
North 

Peak Hour Begins at 16:4 

Passenger Vehicles 
Heavv Vehicles 

Ld [m mru b--~ 
Out In 

0 0 1 93 0 94 215 
0 0 0 94 2 96 220 
0 0 0 79 I 80 188 
0 0 0 113 0 113 208 
0 0 1 379 3 383 831 
0 0,3 99 0.8 

.000 --.000 .250 .838 .375 .847 .~'f.4 
0 0 1 370 3 374 800 
0 0 100 97.6 100 97.7 96.3 
0 0 0 9 0 9 31 
0 0 0 2.4 0 2.3 3.7 



McMahon Associates, Inc.
Transportation Engineers and Planners

425 Commerce Drive, Suite 200
Fort Washington, PA 19034 File Name : conshyJG06w

Site Code : 81167506
Start Date : 5/17/2012
Page No : 1

Municipality: Conshohocken Borough
Location: Elm Street &
Corson Street / Access
Counter/Countboard No.: TD+RG

Groups Printed- Pedestrians
Corson St

Southbound
Elm St

Westbound
Access

Northbound
Elm St

Eastbound
Start Time E/W Peds N/S Peds E/W Peds N/S Peds Int. Total

*** BREAK ***
07:15 1 0 1 0 2

*** BREAK ***
Total 1 0 1 0 2

*** BREAK ***
08:15 0 0 1 0 1
08:30 1 0 0 0 1

*** BREAK ***
Total 1 0 1 0 2

*** BREAK ***
09:15 1 0 1 0 2

*** BREAK ***
Total 1 0 1 0 2

*** BREAK ***

16:15 1 0 0 1 2
16:30 0 0 3 0 3
16:45 1 1 1 0 3
Total 2 1 4 1 8

17:00 1 2 0 0 3
*** BREAK ***

17:30 0 0 2 0 2
17:45 1 0 1 2 4
Total 2 2 3 2 9

Grand Total 7 3 10 3 23
Apprch % 100 100 100 100  

Total % 30.4 13 43.5 13



McMahon Associates, Inc.
Transportation Engineers and Planners

425 Commerce Drive, Suite 200
Fort Washington, PA 19034 File Name : conshyJG05w

Site Code : 81167505
Start Date : 5/17/2012
Page No : 1

Municipality: Conshohocken Borough
Location: Elm Street &
Old Elm Street / Lot Access
Counter/Countboard No.: BW+KB

Groups Printed- Pedestrians
Old Elm St

Southbound
Elm St

Westbound
Lot Access
Northbound

Elm St
Eastbound

Start Time E/W Peds N/S Peds E/W Peds N/S Peds Int. Total
07:00 0 0 1 0 1

*** BREAK ***
07:30 0 1 0 0 1
07:45 1 0 0 0 1
Total 1 1 1 0 3

08:00 1 0 0 0 1
*** BREAK ***

08:45 1 0 0 0 1
Total 2 0 0 0 2

*** BREAK ***

16:00 0 0 0 4 4
*** BREAK ***

16:30 1 0 0 0 1
16:45 0 0 0 1 1
Total 1 0 0 5 6

17:00 0 0 0 1 1
17:15 0 0 0 1 1

*** BREAK ***
17:45 0 2 0 3 5
Total 0 2 0 5 7

Grand Total 4 3 1 10 18
Apprch % 100 100 100 100  

Total % 22.2 16.7 5.6 55.6



McMahon Associates, Inc.
Transportation Engineers and Planners

425 Commerce Drive, Suite 200
Fort Washington, PA 19034 File Name : conshyJG04w

Site Code : 81167504
Start Date : 5/17/2012
Page No : 1

Municipality: Conshohocken Borough
Location: Elm Street &
Colwell Lane / Access
Counter/Countboard No.: JG

Groups Printed- Pedestrians
Colwell Ln

Southbound
Elm St

Westbound
Access

Northbound
Elm St

Eastbound
Start Time E/W Peds N/S Peds E/W Peds N/S Peds Int. Total

*** BREAK ***
07:15 0 1 2 1 4

*** BREAK ***
07:45 0 6 1 0 7
Total 0 7 3 1 11

*** BREAK ***
08:45 1 0 0 0 1
Total 1 0 0 0 1

*** BREAK ***

16:00 2 1 3 0 6
16:15 0 0 0 1 1
16:30 0 2 2 0 4
16:45 0 0 2 0 2
Total 2 3 7 1 13

17:00 1 1 1 0 3
17:15 0 0 0 1 1
17:30 0 0 1 0 1
17:45 1 1 3 2 7
Total 2 2 5 3 12

Grand Total 5 12 15 5 37
Apprch % 100 100 100 100  

Total % 13.5 32.4 40.5 13.5



McMahon Associates, Inc.
Transportation Engineers and Planners

425 Commerce Drive, Suite 200
Fort Washington, PA 19034 File Name : conshyJG03p

Site Code : 81167503
Start Date : 5/22/2012
Page No : 1

Municipality: Bourgh of Conshohocken
Location: Elm Street &
Maple Street
Counter/Countboard No.: TD

Groups Printed- Pedestrians
Maple St

Southbound
Elm St

Westbound
Maple St

Northbound
Elm St

Eastbound
Start Time E/W Peds N/S Peds E/W Peds N/S Peds Int. Total

*** BREAK ***
16:15 2 1 0 0 3
16:30 1 0 1 1 3
16:45 2 1 3 0 6
Total 5 2 4 1 12

17:00 1 1 1 0 3
17:15 3 1 1 3 8
17:30 3 1 1 1 6
17:45 3 2 4 3 12
Total 10 5 7 7 29

Grand Total 15 7 11 8 41
Apprch % 100 100 100 100  

Total % 36.6 17.1 26.8 19.5



McMahon Associates, Inc.
Transportation Engineers and Planners

425 Commerce Drive, Suite 200
Fort Washington, PA 19034 File Name : conshyJG03a

Site Code : 81167503
Start Date : 5/17/2012
Page No : 1

Municipality: Conshohocken Borough
Location: Elm Street &
Maple Street
Counter/Countboard No.: LB

Groups Printed- Pedestrians
Maple St

Southbound
Elm St

Westbound
Access

Northbound
Elm St

Eastbound
Start Time E/W Peds N/S Peds E/W Peds N/S Peds Int. Total

07:00 0 0 0 1 1
07:15 0 0 2 0 2
07:30 3 1 1 2 7
07:45 0 3 1 2 6
Total 3 4 4 5 16

08:00 2 0 0 0 2
08:15 1 0 2 2 5
08:30 4 2 0 0 6
08:45 1 1 1 0 3
Total 8 3 3 2 16

Grand Total 11 7 7 7 32
Apprch % 100 100 100 100  

Total % 34.4 21.9 21.9 21.9



McMahon Associates, Inc.
Transportation Engineers and Planners

425 Commerce Drive, Suite 200
Fort Washington, PA 19034 File Name : conshyJG02p

Site Code : 81167502
Start Date : 5/22/2012
Page No : 1

Municipality: Borough of Conshohocken
Location: Elm Street &
Oak Street
Counter/Countboard No.: BW

Groups Printed- Pedestrians
Oak St

Southbound
Elm St

Westbound
Oak St

Northbound
Elm St

Eastbound
Start Time E/W Peds N/S Peds E/W Peds N/S Peds Int. Total

16:00 1 0 0 0 1
16:15 2 0 0 2 4
16:30 1 0 1 1 3
16:45 0 0 2 2 4
Total 4 0 3 5 12

17:00 1 1 1 0 3
*** BREAK ***

17:30 2 1 1 0 4
17:45 2 0 2 1 5
Total 5 2 4 1 12

Grand Total 9 2 7 6 24
Apprch % 100 100 100 100  

Total % 37.5 8.3 29.2 25



McMahon Associates, Inc.
Transportation Engineers and Planners

425 Commerce Drive, Suite 200
Fort Washington, PA 19034 File Name : conshyJG02a

Site Code : 81167502
Start Date : 5/17/2012
Page No : 1

Municipality: Conshohocken Borough
Location: Elm Street &
Oak Street
Counter/Countboard No.: JB

Groups Printed- Pedestrians
Oak St

Southbound
Elm St

Westbound
Oak St

Northbound
Elm St

Eastbound
Start Time E/W Peds N/S Peds E/W Peds N/S Peds Int. Total

07:00 0 0 2 1 3
07:15 0 0 2 0 2
07:30 0 1 3 0 4
07:45 3 1 1 1 6
Total 3 2 8 2 15

08:00 2 1 0 0 3
08:15 0 1 0 0 1
08:30 4 0 2 0 6
08:45 2 2 2 0 6
Total 8 4 4 0 16

Grand Total 11 6 12 2 31
Apprch % 100 100 100 100  

Total % 35.5 19.4 38.7 6.5



McMahon Associates, Inc.
Transportation Engineers and Planners

425 Commerce Drive, Suite 200
Fort Washington, PA 19034 File Name : conshyJG01w

Site Code : 
Start Date : 5/22/2012
Page No : 1

Municipality: Bourough of Conshohocken
Location: Elm Street &
Fayette Srreet
Counter/Countboard No.: M

Groups Printed- Pedestrians
Fayette St

Southbound
Elm St

Westbound
Fayette St

Northbound
Elm St

Eastbound
Start Time E/W Peds N/S Peds E/W Peds N/S Peds Int. Total

07:15 0 0 0 2 2
07:30 1 0 2 3 6
07:45 2 1 0 0 3
Total 3 1 2 5 11

08:00 0 0 0 4 4

08:30 0 1 0 3 4
08:45 0 2 2 0 4
Total 0 3 2 7 12

16:00 0 1 0 0 1
16:15 0 1 0 1 2
16:30 1 0 0 4 5

Total 1 2 0 5 8

17:00 0 0 0 7 7
17:15 0 2 0 5 7
17:30 0 2 0 3 5
17:45 1 0 0 3 4
Total 1 4 0 18 23

Grand Total 5 10 4 35 54
Apprch % 100 100 100 100  

Total % 9.3 18.5 7.4 64.8



APPENDIX D 

 

Capacity/Level of Service Methodology 

 

 

 



CAPACITY/LEVEL‐OF‐SERVICE ANALYSIS METHODOLOGY 
 
 
The detailed capacity/level‐of‐service analysis contained in this transportation impact study was performed in 
accordance with the standard techniques contained in the Highway Capacity Manual 2010.  By definition, 
capacity represents “the maximum sustainable hourly flow rate at which persons or vehicles reasonably can be 
expected to traverse a point or a uniform section of a lane or roadway during a given time period under 
prevailing roadway, environmental, traffic, and control conditions.”  The level at which an intersection or a 
uniform section of a lane or roadway function can be expressed in terms of a level of service.  Level of service 
(LOS) is defined as “a quantitative stratification of a performance measure or measures that represent quality of 
service, measured on an A‐F scale, with LOS A representing the best operating conditions from the traveler’s 
perspective and LOS F the worst.”   
 
 
Stop‐Controlled Intersections 
 
At unsignalized stop‐controlled intersections, such as two‐way stop‐controlled (TWSC) or all‐way stop‐
controlled (AWSC), a methodology for evaluating the relative functioning of these intersections is based upon 
the control delay.  For these types of unsignalized intersections, the analysis of the control delay is based upon 
the following data: 
 

 Number and configuration of lanes on each approach; 
 Percentage of heavy vehicles on each approach; 
 Demand flow rate for each entering vehicular movement and pedestrian crossing movement; 
 Unique geometric factors such as, channelization aspects; two‐way left‐turn lanes, raised or striped 

median storage; approach grades, flared approaches on the minor street; and upstream signals within 
0.25 miles. 

 
At TWSC intersections, only drivers on the minor street approaches are required to stop before proceeding into 
the intersection and left‐turning drivers from the major street may have to yield to on‐coming major street 
through or right‐turning traffic, but are not required to stop in the absence of on‐coming traffic.  The capacity 
at stop‐controlled legs is based primarily on three factors: the distribution of gaps in the major stream, driver 
judgment in selecting the gaps, and the follow‐up headways required by each driver in a queue.   
 
At AWSC intersections, every vehicle is required to stop at the intersection before proceeding, and as a result, 
the decision to proceed is a function of the traffic conditions on the other approaches.  Each driver proceeds 
only after determining that no vehicles are currently in the intersection and that it is the driver’s turn to 
proceed.  Capacity at an AWSC intersection is described by the saturation headway or time between departures 
of successive vehicles on a given approach for a particular case assuming a continuous queue; departure 
headway or the average time between departures of successive vehicles on a given approach accounting for the 
probability of each possible case; and service time or the average time sent by a vehicle in first position waiting 
to depart. 
 
At both TWSC and AWSC intersections, the level of service is based upon the control delay, as well as the 
corresponding volume‐to‐capacity ratio for each movement/lane group.  For TWSC intersections, the level of 
service is not calculated for major‐street approaches or for the intersection as a whole; however, the 
intersection‐wide level of service is calculated for AWSC intersections.  The following table provides a 
summary of the relationship between the level of service, control delay, and volume‐to‐capacity ratio for TWSC 
and AWSC intersections.  



 

Control Delay 
(Sec/Veh) 

LOS by Volume‐to‐Capacity Ratio 

v/c < 1.0  v/c > 1.0 

< 10  A  F 

> 10 – 15  B  F 

> 15 – 25  C  F 

> 25 – 35  D  F 

> 35 – 50  E  F 

> 50  F  F 
 
 
Signalized Intersections 
 
At three or four‐legged signalized intersections, a methodology for evaluating the capacity and quality of 
service provided to road users traveling through the signalized intersection.  For signalized intersections, the 
level of service can be characterized for the entire intersection, each approach, and each lane group.  The level 
of service is based upon the control delay and volume‐to‐capacity ratio.  The delay quantifies the increase in 
travel time due to the traffic signal control and is a surrogate measure of driver discomfort and fuel 
consumption, while the volume‐to‐capacity ratio quantifies the degree to which a phase’s capacity is utilized by 
a lane group.  Input data in determining the delay and volume‐to‐capacity ratio include: 
 

 Demand flow rate for each entering vehicular movement and pedestrian crossing movement, including 
right‐turn on red volumes and percent of heavy vehicles; 

 Initial queue for each lane group; 
 Number and configuration of lanes on each approach; 
 Type of signal control and phase sequence; 
 Allocation of minimum/maximum green times and clearance intervals (Yellow plus All Red phases); 

and 
 Phase recall. 

 
At signalized intersections, the level of service is based upon the control delay, as well as the corresponding 
volume‐to‐capacity ratio for each movement/lane group.  The following table provides a summary of the 
relationship between the level of service, control delay, and volume‐to‐capacity ratio for signalized 
intersections.  
 

Control Delay 
(Sec/Veh) 

LOS by Volume‐to‐Capacity Ratio 

v/c < 1.0  v/c > 1.0 

< 10  A  F 

> 10 – 20  B  F 

> 20 – 35  C  F 

> 35 – 55  D  F 

> 55 – 80  E  F 

> 80  F  F 
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Lanes, Volumes, Timings 2015 Exisiting Conditions

4: Maple Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\existing\Exisitng 2015\Existing AM.syn Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 18 398 2 7 256 8 12 9 49 39 1 63
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 10 14 12 10 13 12 12 12 12 12 16 12
Grade (%) 2% 0% 1% -1%
Storage Length (ft) 79 0 75 0 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 1.00 0.98 0.98
Frt 0.999 0.995 0.906 0.917
Flt Protected 0.950 0.950 0.992 0.981
Satd. Flow (prot) 1491 1711 0 1400 1601 0 0 1574 0 0 1789 0
Flt Permitted 0.584 0.501 0.918 0.865
Satd. Flow (perm) 913 1711 0 737 1601 0 0 1455 0 0 1572 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 5 53 68
Link Speed (mph) 25 25 25 25
Link Distance (ft) 600 300 222 228
Travel Time (s) 16.4 8.2 6.1 6.2
Confl. Peds. (#/hr) 7 3 3 7 4 5 5 4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 6% 11% 0% 14% 16% 0% 0% 0% 0% 0% 0% 2%
Adj. Flow (vph) 20 433 2 8 278 9 13 10 53 42 1 68
Shared Lane Traffic (%)
Lane Group Flow (vph) 20 435 0 8 287 0 0 76 0 0 111 0
Number of Detectors 1 2 1 2 1 1 1 1
Detector Template Left Thru Left Thru Left Thru Left Thru
Leading Detector (ft) 20 100 20 100 20 15 20 35
Trailing Detector (ft) 0 0 0 0 0 -5 0 -5
Detector 1 Position(ft) 0 0 0 0 0 -5 0 -5
Detector 1 Size(ft) 20 6 20 6 20 20 20 40
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 2 4 8
Detector Phase 6 6 2 2 4 4 8 8
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0

Lanes, Volumes, Timings 2015 Exisiting Conditions

4: Maple Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\existing\Exisitng 2015\Existing AM.syn Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 59.0 59.0 59.0 59.0 21.0 21.0 21.0 21.0
Total Split (%) 73.8% 73.8% 73.8% 73.8% 26.3% 26.3% 26.3% 26.3%
Maximum Green (s) 54.0 54.0 54.0 54.0 16.0 16.0 16.0 16.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
v/c Ratio 0.03 0.31 0.01 0.22 0.36 0.46
Control Delay 3.5 3.8 1.6 2.4 18.6 21.0
Queue Delay 0.0 0.0 0.0 0.3 0.0 0.0
Total Delay 3.5 3.8 1.6 2.7 18.6 21.0
Queue Length 50th (ft) 2 43 0 39 11 20
Queue Length 95th (ft) m8 88 2 82 46 63
Internal Link Dist (ft) 520 220 142 148
Turn Bay Length (ft) 79 75
Base Capacity (vph) 749 1405 605 1315 350 387
Starvation Cap Reductn 0 0 0 557 0 0
Spillback Cap Reductn 0 8 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.31 0.01 0.38 0.22 0.29

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 31 (39%), Referenced to phase 2:WBTL and 6:EBTL, Start of Yellow
Natural Cycle: 45
Control Type: Actuated-Coordinated
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     4: Maple Street & Elm Street



HCM 2010 Signalized Intersection Summary 2015 Exisiting Conditions

4: Maple Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\existing\Exisitng 2015\Existing AM.syn Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 18 398 2 7 256 8 12 9 49 39 1 63
Number 1 6 16 5 2 12 7 4 14 3 8 18
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 0.98 0.96 0.98 0.96
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
Adj Sat Flow, veh/h/ln 1681 1670 1782 1579 1621 1800 1791 1791 1791 1809 1859 1809
Adj Flow Rate, veh/h 20 433 2 8 278 9 13 10 38 42 1 36
Adj No. of Lanes 1 1 0 1 1 0 0 1 0 0 1 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 6 11 11 14 16 16 0 0 0 0 0 0
Cap, veh/h 889 1357 6 746 1275 41 74 31 83 133 8 60
Arrive On Green 1.00 1.00 1.00 1.00 1.00 1.00 0.07 0.08 0.07 0.07 0.08 0.07
Sat Flow, veh/h 979 1661 8 803 1561 51 233 370 995 769 97 725
Grp Volume(v), veh/h 20 0 435 8 0 287 61 0 0 79 0 0
Grp Sat Flow(s),veh/h/ln 979 0 1669 803 0 1612 1597 0 0 1591 0 0
Q Serve(g_s), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0
Cycle Q Clear(g_c), s 0.0 0.0 0.0 0.0 0.0 0.0 2.9 0.0 0.0 3.6 0.0 0.0
Prop In Lane 1.00 0.00 1.00 0.03 0.21 0.62 0.53 0.46
Lane Grp Cap(c), veh/h 889 0 1363 746 0 1316 168 0 0 181 0 0
V/C Ratio(X) 0.02 0.00 0.32 0.01 0.00 0.22 0.36 0.00 0.00 0.44 0.00 0.00
Avail Cap(c_a), veh/h 889 0 1363 746 0 1316 357 0 0 364 0 0
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.87 0.00 0.87 0.99 0.00 0.99 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 35.4 0.0 0.0 35.7 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.0 0.5 0.0 0.0 0.4 1.3 0.0 0.0 1.6 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 0.0 0.0 0.4 0.0 0.0 0.2 2.5 0.0 0.0 3.3 0.0 0.0
LnGrp Delay(d),s/veh 0.0 0.0 0.5 0.0 0.0 0.4 36.7 0.0 0.0 37.3 0.0 0.0
LnGrp LOS A A A A D D
Approach Vol, veh/h 455 295 61 79
Approach Delay, s/veh 0.5 0.4 36.7 37.3
Approach LOS A A D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 69.3 10.7 69.3 10.7
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 54.0 16.0 54.0 16.0
Max Q Clear Time (g_c+I1), s 2.5 4.9 2.5 5.6
Green Ext Time (p_c), s 5.9 0.3 5.9 0.3

Intersection Summary
HCM 2010 Ctrl Delay 6.2
HCM 2010 LOS A

Lanes, Volumes, Timings 2015 Exisiting Conditions

5: Oak Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\existing\Exisitng 2015\Existing AM.syn Page 4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 13 433 45 19 246 2 15 4 66 3 18 21
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 10 13 12 10 11 12 12 11 12 12 16 12
Grade (%) 7% -9% 0% 0%
Storage Length (ft) 77 0 95 95 0 95 0 0
Storage Lanes 1 0 1 1 0 1 0 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 1.00 0.98 1.00 0.97 0.99
Frt 0.986 0.850 0.850 0.932
Flt Protected 0.950 0.950 0.962 0.997
Satd. Flow (prot) 1540 1579 0 1573 1623 1599 0 1674 1457 0 1875 0
Flt Permitted 0.599 0.401 0.774 0.982
Satd. Flow (perm) 966 1579 0 663 1623 1561 0 1345 1418 0 1846 0
Right Turn on Red Yes Yes No No
Satd. Flow (RTOR) 7 27
Link Speed (mph) 25 25 25 25
Link Distance (ft) 300 550 247 248
Travel Time (s) 8.2 15.0 6.7 6.8
Confl. Peds. (#/hr) 5 4 4 5 1 4 4 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 0% 13% 0% 6% 12% 0% 0% 0% 5% 0% 0% 0%
Adj. Flow (vph) 14 456 47 20 259 2 16 4 69 3 19 22
Shared Lane Traffic (%)
Lane Group Flow (vph) 14 503 0 20 259 2 0 20 69 0 44 0
Number of Detectors 1 2 1 2 1 1 1 1 1 1
Detector Template Left Thru Left Thru Right Left Thru Right Left Thru
Leading Detector (ft) 20 100 35 100 20 20 35 35 20 35
Trailing Detector (ft) 0 0 -5 0 0 0 -5 -5 0 -5
Detector 1 Position(ft) 0 0 -5 0 0 0 -5 -5 0 -5
Detector 1 Size(ft) 20 6 40 6 20 20 40 40 20 40
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Perm NA pm+pt NA Perm Perm NA Perm Perm NA
Protected Phases 6 5 2 4 8
Permitted Phases 6 2 2 4 4 8
Detector Phase 6 6 5 2 2 4 4 4 8 8
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 13.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0



Lanes, Volumes, Timings 2015 Exisiting Conditions

5: Oak Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\existing\Exisitng 2015\Existing AM.syn Page 5

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 29.0 29.0 25.0 54.0 54.0 26.0 26.0 26.0 26.0 26.0
Total Split (%) 36.3% 36.3% 31.3% 67.5% 67.5% 32.5% 32.5% 32.5% 32.5% 32.5%
Maximum Green (s) 24.0 24.0 20.0 49.0 49.0 21.0 21.0 21.0 21.0 21.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max None C-Max C-Max None None None None None
v/c Ratio 0.02 0.42 0.03 0.20 0.00 0.12 0.38 0.18
Control Delay 4.4 5.1 2.8 3.1 0.0 30.6 36.9 31.5
Queue Delay 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.4 5.5 2.8 3.1 0.0 30.6 36.9 31.5
Queue Length 50th (ft) 1 21 2 26 0 9 32 20
Queue Length 95th (ft) m6 137 7 58 0 27 67 46
Internal Link Dist (ft) 220 470 167 168
Turn Bay Length (ft) 77 95 95 95
Base Capacity (vph) 725 1187 767 1310 1265 369 389 507
Starvation Cap Reductn 0 264 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.02 0.54 0.03 0.20 0.00 0.05 0.18 0.09

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 15 (19%), Referenced to phase 2:WBTL and 6:EBTL, Start of Yellow
Natural Cycle: 60
Control Type: Actuated-Coordinated
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     5: Oak Street & Elm Street

HCM 2010 Signalized Intersection Summary 2015 Exisiting Conditions

5: Oak Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 13 433 45 19 246 2 15 4 66 3 18 21
Number 1 6 16 5 2 12 7 4 14 3 8 18
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 0.98 0.98 0.98 0.97
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
Adj Sat Flow, veh/h/ln 1737 1616 1737 1775 1679 1881 1800 1800 1714 1800 1872 1800
Adj Flow Rate, veh/h 14 456 45 20 259 1 16 4 63 3 19 14
Adj No. of Lanes 1 1 0 1 1 1 0 1 1 0 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 13 13 6 12 0 0 0 5 0 0 0
Cap, veh/h 857 1070 106 762 1370 1300 170 35 120 55 82 56
Arrive On Green 1.00 1.00 1.00 0.03 0.82 0.82 0.07 0.08 0.08 0.07 0.08 0.07
Sat Flow, veh/h 1037 1447 143 1690 1679 1594 1051 418 1423 69 972 662
Grp Volume(v), veh/h 14 0 501 20 259 1 20 0 63 36 0 0
Grp Sat Flow(s),veh/h/ln 1037 0 1590 1690 1679 1594 1469 0 1423 1703 0 0
Q Serve(g_s), s 0.0 0.0 0.0 0.2 2.7 0.0 0.0 0.0 3.4 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 0.0 0.0 0.2 2.7 0.0 0.9 0.0 3.4 1.6 0.0 0.0
Prop In Lane 1.00 0.09 1.00 1.00 0.80 1.00 0.08 0.39
Lane Grp Cap(c), veh/h 857 0 1176 762 1370 1300 187 0 120 171 0 0
V/C Ratio(X) 0.02 0.00 0.43 0.03 0.19 0.00 0.11 0.00 0.52 0.21 0.00 0.00
Avail Cap(c_a), veh/h 857 0 1176 1162 1370 1300 448 0 391 490 0 0
HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.96 0.00 0.96 0.27 0.27 0.27 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 1.7 1.6 1.4 34.3 0.0 35.1 34.5 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.0 1.1 0.0 0.1 0.0 0.2 0.0 3.5 0.6 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 0.0 0.0 0.6 0.2 2.2 0.0 0.8 0.0 2.6 1.4 0.0 0.0
LnGrp Delay(d),s/veh 0.0 0.0 1.1 1.7 1.7 1.4 34.5 0.0 38.6 35.1 0.0 0.0
LnGrp LOS A A A A A C D D
Approach Vol, veh/h 515 280 83 36
Approach Delay, s/veh 1.1 1.7 37.6 35.1
Approach LOS A A D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6 8
Phs Duration (G+Y+Rc), s 69.2 10.8 6.1 63.2 10.8
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 49.0 21.0 20.0 24.0 21.0
Max Q Clear Time (g_c+I1), s 5.2 5.9 2.7 2.5 3.6
Green Ext Time (p_c), s 6.3 0.3 0.0 5.4 0.3

Intersection Summary
HCM 2010 Ctrl Delay 5.9
HCM 2010 LOS A
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 26 28 458 510 54 23 289 453 834 23 1088 38
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 11 9 12 10 11 12 10 10 13 9 11 12
Grade (%) 2% -5% 5% 0%
Storage Length (ft) 135 202 135 0 266 130 276 0
Storage Lanes 1 1 2 0 1 1 1 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 0.95
Ped Bike Factor 1.00 1.00 1.00 0.98 1.00 1.00
Frt 0.850 0.956 0.850 0.995
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1411 1445 1402 3081 1653 0 1415 3022 1511 1539 3179 0
Flt Permitted 0.950 0.950 0.138 0.488
Satd. Flow (perm) 1405 1445 1402 3081 1653 0 205 3022 1479 790 3179 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 842 4
Link Speed (mph) 25 25 25 25
Link Distance (ft) 550 430 452 462
Travel Time (s) 15.0 11.7 12.3 12.6
Confl. Peds. (#/hr) 2 2 7 2 2 7
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Heavy Vehicles (%) 16% 11% 8% 3% 0% 9% 10% 3% 2% 0% 3% 14%
Adj. Flow (vph) 26 28 463 515 55 23 292 458 842 23 1099 38
Shared Lane Traffic (%)
Lane Group Flow (vph) 26 28 463 515 78 0 292 458 842 23 1137 0
Number of Detectors 1 1 1 1 1 1 2 1 1 2
Detector Template Left Thru Right Left Thru Left Thru Right Left Thru
Leading Detector (ft) 35 35 35 35 35 30 100 20 20 100
Trailing Detector (ft) -5 -5 -5 -5 -5 -10 0 0 0 0
Detector 1 Position(ft) -5 -5 -5 -5 -5 -10 0 0 0 0
Detector 1 Size(ft) 40 40 40 40 40 40 6 20 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Split NA pm+ov Split NA pm+pt NA Perm Perm NA
Protected Phases 8 8 1 4 4 1 6 2
Permitted Phases 8 6 6 2
Detector Phase 8 8 1 4 4 1 6 6 2 2
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0

Lanes, Volumes, Timings 2015 Exisiting Conditions

6: Fayette Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 19.0 19.0 17.0 21.0 21.0 17.0 70.0 70.0 53.0 53.0
Total Split (%) 17.3% 17.3% 15.5% 19.1% 19.1% 15.5% 63.6% 63.6% 48.2% 48.2%
Maximum Green (s) 13.0 13.0 11.0 15.0 15.0 11.0 64.0 64.0 47.0 47.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lag Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None Min None None Min C-Max C-Max C-Max C-Max
v/c Ratio 0.23 0.24 1.73 1.15 0.33 1.08 0.22 0.66 0.06 0.68
Control Delay 51.6 51.9 375.1 132.9 46.4 97.9 7.8 3.5 16.1 23.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 51.6 51.9 375.1 132.9 46.4 97.9 7.8 3.5 16.1 23.1
Queue Length 50th (ft) 18 19 ~442 ~221 50 ~154 66 0 8 326
Queue Length 95th (ft) 45 47 #615 #327 97 #336 98 46 25 433
Internal Link Dist (ft) 470 350 372 382
Turn Bay Length (ft) 135 202 135 266 130 276
Base Capacity (vph) 179 183 267 448 240 271 2061 1276 416 1678
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.15 0.15 1.73 1.15 0.33 1.08 0.22 0.66 0.06 0.68

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%), Referenced to phase 2:SBTL and 6:NBTL, Start of Yellow
Natural Cycle: 105
Control Type: Actuated-Coordinated
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     6: Fayette Street & Elm Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 26 28 458 510 54 23 289 453 834 23 1088 38
Number 3 8 18 7 4 14 1 6 16 5 2 12
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 0.99 1.00 0.99
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
Adj Sat Flow, veh/h/ln 1536 1541 1650 1791 1797 1845 1595 1704 1789 1728 1741 1800
Adj Flow Rate, veh/h 26 28 375 515 55 23 292 458 681 23 1099 38
Adj No. of Lanes 1 1 1 2 1 0 1 2 1 1 2 0
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 16 11 8 3 0 0 10 3 2 0 3 3
Cap, veh/h 186 196 331 481 175 73 294 1913 893 264 1423 49
Arrive On Green 0.13 0.13 0.13 0.15 0.15 0.14 0.11 0.59 0.59 0.44 0.44 0.43
Sat Flow, veh/h 1463 1541 1396 3310 1203 503 1519 3237 1512 456 3262 113
Grp Volume(v), veh/h 26 28 375 515 0 78 292 458 681 23 557 580
Grp Sat Flow(s),veh/h/ln 1463 1541 1396 1655 0 1706 1519 1619 1512 456 1654 1720
Q Serve(g_s), s 1.7 1.8 14.0 16.0 0.0 4.5 11.8 7.4 36.9 3.3 31.5 31.5
Cycle Q Clear(g_c), s 1.7 1.8 14.0 16.0 0.0 4.5 11.8 7.4 36.9 3.3 31.5 31.5
Prop In Lane 1.00 1.00 1.00 0.29 1.00 1.00 1.00 0.07
Lane Grp Cap(c), veh/h 186 196 331 481 0 248 294 1913 893 264 722 751
V/C Ratio(X) 0.14 0.14 1.13 1.07 0.00 0.31 0.99 0.24 0.76 0.09 0.77 0.77
Avail Cap(c_a), veh/h 186 196 331 481 0 248 294 1913 893 264 722 751
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) 0.91 0.91 0.91 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 42.6 42.7 42.0 47.0 0.0 42.2 23.6 10.7 16.7 18.4 26.3 26.4
Incr Delay (d2), s/veh 0.3 0.3 88.9 61.0 0.0 0.7 50.0 0.3 6.1 0.6 7.8 7.6
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 1.3 1.4 32.7 20.5 0.0 3.9 18.8 6.1 23.6 0.8 22.3 23.2
LnGrp Delay(d),s/veh 43.0 43.0 130.9 108.0 0.0 42.9 73.6 11.0 22.9 19.0 34.2 34.0
LnGrp LOS D D F F D E B C B C C
Approach Vol, veh/h 429 593 1431 1160
Approach Delay, s/veh 119.8 99.4 29.4 33.8
Approach LOS F F C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 17.0 53.0 21.0 70.0 19.0
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 11.0 47.0 15.0 64.0 13.0
Max Q Clear Time (g_c+I1), s 14.3 34.0 18.5 39.4 16.5
Green Ext Time (p_c), s 0.0 10.2 0.0 16.8 0.0

Intersection Summary
HCM 2010 Ctrl Delay 53.0
HCM 2010 LOS D
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Lane Group EBL2 EBL EBT EBR WBT WBR WBR2 NBL2 NBL NBT NBR SBL
Lane Configurations
Volume (vph) 51 0 239 31 230 130 7 3 14 0 2 6
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 10 12 14 12 16 12 12 12 15 12 12 12
Grade (%) 0% 0% -2%
Storage Length (ft) 78 0 0 0 0 0
Storage Lanes 1 0 0 0 0 0
Taper Length (ft) 75 75 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00
Frt 0.983 0.950 0.986
Flt Protected 0.950 0.957
Satd. Flow (prot) 0 1613 1688 0 1765 0 0 0 0 1710 0 0
Flt Permitted 0.468 0.634
Satd. Flow (perm) 0 795 1688 0 1765 0 0 0 0 1133 0 0
Right Turn on Red No No No
Satd. Flow (RTOR)
Link Speed (mph) 25 25 25
Link Distance (ft) 571 600 211
Travel Time (s) 15.6 16.4 5.8
Confl. Peds. (#/hr) 1 6
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles (%) 6% 2% 13% 0% 11% 8% 2% 0% 0% 2% 0% 2%
Adj. Flow (vph) 54 0 254 33 245 138 7 3 15 0 2 6
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 54 287 0 390 0 0 0 0 20 0 0
Number of Detectors 1 1 2 2 1 1 2 1
Detector Template Left Left Thru Thru Left Left Thru Left
Leading Detector (ft) 20 20 100 100 20 20 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 20 6 6 20 20 6 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Perm Perm NA NA Perm Perm NA Perm
Protected Phases 6 2 4
Permitted Phases 6 6 4 4 9
Detector Phase 6 6 6 2 4 4 4 9
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0

Lanes, Volumes, Timings 2015 Exisiting Conditions

3: Access/Wood Street & Elm Street & Colwell Street Weekday Morning Peak Hour

Synchro 8 Report
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Lane Group SBT SBR SEL SER SER2
Lane Configurations
Volume (vph) 0 6 178 13 38
Ideal Flow (vphpl) 1800 1800 1800 1800 1800
Lane Width (ft) 12 12 12 16 12
Grade (%) 0% 2%
Storage Length (ft) 0 0 0
Storage Lanes 0 1 0
Taper Length (ft) 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99
Frt 0.932 0.970
Flt Protected 0.976 0.963
Satd. Flow (prot) 1605 0 1477 0 0
Flt Permitted 0.963
Satd. Flow (perm) 1645 0 1466 0 0
Right Turn on Red No
Satd. Flow (RTOR)
Link Speed (mph) 25 25
Link Distance (ft) 274 302
Travel Time (s) 7.5 8.2
Confl. Peds. (#/hr) 6
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles (%) 2% 2% 14% 0% 11%
Adj. Flow (vph) 0 6 189 14 40
Shared Lane Traffic (%)
Lane Group Flow (vph) 12 0 243 0 0
Number of Detectors 2 1
Detector Template Thru Left
Leading Detector (ft) 100 20
Trailing Detector (ft) 0 0
Detector 1 Position(ft) 0 0
Detector 1 Size(ft) 6 20
Detector 1 Type Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0
Detector 1 Queue (s) 0.0 0.0
Detector 1 Delay (s) 0.0 0.0
Detector 2 Position(ft) 94
Detector 2 Size(ft) 6
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type NA Perm
Protected Phases 9
Permitted Phases 8
Detector Phase 9 8
Switch Phase
Minimum Initial (s) 3.0 3.0
Minimum Split (s) 21.0 21.0
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Lane Group EBL2 EBL EBT EBR WBT WBR WBR2 NBL2 NBL NBT NBR SBL
Total Split (s) 33.0 33.0 33.0 33.0 33.0 33.0 33.0 14.0
Total Split (%) 41.3% 41.3% 41.3% 41.3% 41.3% 41.3% 41.3% 17.5%
Maximum Green (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 7.0
Yellow Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 4.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 7.0 7.0 7.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
v/c Ratio 0.12 0.31 0.40 0.07
Control Delay 14.2 14.0 11.9 21.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 14.2 14.0 11.9 21.3
Queue Length 50th (ft) 11 66 76 8
Queue Length 95th (ft) 48 191 196 22
Internal Link Dist (ft) 491 520 131
Turn Bay Length (ft) 78
Base Capacity (vph) 435 925 967 368
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.12 0.31 0.40 0.05

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBTL, Start of Yellow
Natural Cycle: 65
Control Type: Actuated-Coordinated

Splits and Phases:     3: Access/Wood Street & Elm Street & Colwell Street
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Lane Group SBT SBR SEL SER SER2
Total Split (s) 14.0 33.0
Total Split (%) 17.5% 41.3%
Maximum Green (s) 7.0 25.0
Yellow Time (s) 3.0 6.0
All-Red Time (s) 4.0 2.0
Lost Time Adjust (s) -1.0 -1.0
Total Lost Time (s) 6.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode None None
v/c Ratio 0.08 0.69
Control Delay 34.3 37.1
Queue Delay 0.0 0.0
Total Delay 34.3 37.1
Queue Length 50th (ft) 6 110
Queue Length 95th (ft) 21 167
Internal Link Dist (ft) 194 222
Turn Bay Length (ft)
Base Capacity (vph) 164 476
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.07 0.51

Intersection Summary
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 299 0 1 266 2 0 0 0 17 0 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 11 12 12 16 12 12 12 12 12 16 12
Grade (%) 0% 1% 0% 0%
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.999 0.975
Flt Protected 0.961
Satd. Flow (prot) 0 1625 0 0 1864 0 0 1900 0 0 2018 0
Flt Permitted 0.961
Satd. Flow (perm) 0 1625 0 0 1864 0 0 1900 0 0 2018 0
Link Speed (mph) 25 25 25 25
Link Distance (ft) 275 276 219 188
Travel Time (s) 7.5 7.5 6.0 5.1
Confl. Peds. (#/hr) 1 1 1 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles (%) 0% 13% 0% 0% 15% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 0 322 0 1 286 2 0 0 0 18 0 4
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 322 0 0 289 0 0 0 0 0 22 0
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized

HCM 2010 TWSC 2015 Exisiting Conditions

1: Corson Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
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Intersection
Int Delay, s/veh 0.4
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 0 299 0 1 266 2 0 0 0 17 0 4
Conflicting Peds, #/hr 1 0 1 1 0 1 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 - - 1 - - 0 - - 0 -
Peak Hour Factor 93 93 93 93 93 93 93 93 93 93 93 93
Heavy Vehicles, % 0 13 0 0 15 0 0 0 0 0 0 0
Mvmt Flow 0 322 0 1 286 2 0 0 0 18 0 4
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 288 0 0 322 0 0 613 612 323 611 611 288
          Stage 1 - - - - - - 322 322 - 289 289 -
          Stage 2 - - - - - - 291 290 - 322 322 -
Critical Hdwy 4.3 - - 4.3 - - 7.1 6.5 6.2 7.1 6.5 6.2
Critical Hdwy Stg 1 - - - - - - 6.1 5.5 - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.1 5.5 - 6.1 5.5 -
Follow-up Hdwy 3 - - 3 - - 3 4 3.1 3 4 3.1
Pot Cap-1 Maneuver 957 - - 931 - - 457 411 763 459 411 798
          Stage 1 - - - - - - 793 655 - 827 677 -
          Stage 2 - - - - - - 825 676 - 793 655 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 956 - - 930 - - 454 411 762 458 411 797
Mov Cap-2 Maneuver - - - - - - 454 411 - 458 411 -
          Stage 1 - - - - - - 793 655 - 827 676 -
          Stage 2 - - - - - - 819 675 - 792 655 -
 

Approach EB WB NB SB
HCM Control Delay, s 0 0 0 12.6
HCM LOS A B
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) - 956 - - 930 - - 498
HCM Lane V/C Ratio - - - - 0.001 - - 0.045
HCM Control Delay (s) 0 0 - - 8.9 0 - 12.6
HCM Lane LOS A A - - A A - B
HCM 95th %tile Q(veh) - 0 - - 0 - - 0.1
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1 305 0 3 273 3 0 0 1 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 13 12 12 12 12 12 12 12 16 12 12
Grade (%) -1% 0% 0% -1%
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.999 0.865
Flt Protected 0.999
Satd. Flow (prot) 0 1794 0 0 1663 0 0 1644 0 0 0 0
Flt Permitted 0.999
Satd. Flow (perm) 0 1794 0 0 1663 0 0 1644 0 0 0 0
Link Speed (mph) 25 25 25 25
Link Distance (ft) 276 571 199 208
Travel Time (s) 7.5 15.6 5.4 5.7
Confl. Peds. (#/hr) 2 2
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 0% 10% 0% 33% 14% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 1 321 0 3 287 3 0 0 1 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 322 0 0 293 0 0 1 0 0 0 0
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
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2: Lot Access/Old Elm Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\existing\Exisitng 2015\Existing AM.syn Page 4

Intersection
Int Delay, s/veh 0.1
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 1 305 0 3 273 3 0 0 1 0 0 0
Conflicting Peds, #/hr 2 0 0 0 0 2 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, % - -1 - - 0 - - 0 - - -1 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 0 10 0 33 14 0 0 0 0 0 0 0
Mvmt Flow 1 321 0 3 287 3 0 0 1 0 0 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 291 0 0 321 0 0 618 620 323
          Stage 1 - - - - - - 323 323 -
          Stage 2 - - - - - - 295 297 -
Critical Hdwy 4.3 - - 4.3 - - 7.1 6.5 6.2
Critical Hdwy Stg 1 - - - - - - 5.4 5.5 -
Critical Hdwy Stg 2 - - - - - - 5.4 5.5 -
Follow-up Hdwy 3 - - 3 - - 3 4 3.1
Pot Cap-1 Maneuver 955 - - 932 - - 454 407 763
          Stage 1 - - - - - - 843 654 -
          Stage 2 - - - - - - 870 671 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 953 - - 930 - - 451 0 762
Mov Cap-2 Maneuver - - - - - - 451 0 -
          Stage 1 - - - - - - 842 0 -
          Stage 2 - - - - - - 865 0 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.1 9.7
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR
Capacity (veh/h) 762 953 - - 930 - -
HCM Lane V/C Ratio 0.001 0.001 - - 0.003 - -
HCM Control Delay (s) 9.7 8.8 0 - 8.9 0 -
HCM Lane LOS A A A - A A -
HCM 95th %tile Q(veh) 0 0 - - 0 - -



Lanes, Volumes, Timings 2015 Existing Conditions

4: Maple Street & Elm Street Weekday Afternoon Peak Hour

Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 37 449 10 31 628 31 5 2 17 16 3 46
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 10 14 12 10 13 12 12 12 12 12 16 12
Grade (%) 2% 0% 1% -1%
Storage Length (ft) 79 0 75 0 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 1.00 0.97 0.97
Frt 0.997 0.993 0.903 0.905
Flt Protected 0.950 0.950 0.990 0.988
Satd. Flow (prot) 1580 1836 0 1550 1745 0 0 1443 0 0 1723 0
Flt Permitted 0.372 0.477 0.948 0.907
Satd. Flow (perm) 617 1836 0 776 1745 0 0 1377 0 0 1577 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 3 7 18 48
Link Speed (mph) 25 25 25 25
Link Distance (ft) 600 300 222 228
Travel Time (s) 16.4 8.2 6.1 6.2
Confl. Peds. (#/hr) 10 7 7 10 7 5 5 7
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 0% 3% 10% 3% 6% 0% 20% 0% 6% 0% 0% 5%
Adj. Flow (vph) 39 473 11 33 661 33 5 2 18 17 3 48
Shared Lane Traffic (%)
Lane Group Flow (vph) 39 484 0 33 694 0 0 25 0 0 68 0
Number of Detectors 1 2 1 2 1 2 1 2
Detector Template Left Thru Left Thru Left Thru Left Thru
Leading Detector (ft) 20 100 20 100 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 2 4 8
Detector Phase 6 6 2 2 4 4 8 8
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0

Lanes, Volumes, Timings 2015 Existing Conditions

4: Maple Street & Elm Street Weekday Afternoon Peak Hour

Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 69.0 69.0 69.0 69.0 21.0 21.0 21.0 21.0
Total Split (%) 76.7% 76.7% 76.7% 76.7% 23.3% 23.3% 23.3% 23.3%
Maximum Green (s) 64.0 64.0 64.0 64.0 16.0 16.0 16.0 16.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
v/c Ratio 0.07 0.31 0.05 0.47 0.18 0.37
Control Delay 1.2 1.4 1.4 2.8 23.0 22.2
Queue Delay 0.0 0.0 0.0 0.2 0.0 0.0
Total Delay 1.2 1.4 1.4 3.0 23.0 22.2
Queue Length 50th (ft) 2 21 2 21 4 11
Queue Length 95th (ft) m4 28 m4 107 27 49
Internal Link Dist (ft) 520 220 142 148
Turn Bay Length (ft) 79 75
Base Capacity (vph) 526 1565 661 1488 274 336
Starvation Cap Reductn 0 0 0 235 0 0
Spillback Cap Reductn 0 110 0 65 1 2
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.07 0.33 0.05 0.55 0.09 0.20

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 6 (7%), Referenced to phase 2:WBTL and 6:EBTL, Start of Yellow
Natural Cycle: 55
Control Type: Actuated-Coordinated
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     4: Maple Street & Elm Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 37 449 10 31 628 31 5 2 17 16 3 46
Number 1 6 16 5 2 12 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 0.94 0.91 0.92 0.91
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
Adj Sat Flow, veh/h/ln 1782 1797 1782 1748 1771 1800 1791 1653 1791 1809 1817 1809
Adj Flow Rate, veh/h 39 473 11 33 661 33 5 2 6 17 3 21
Adj No. of Lanes 1 1 0 1 1 0 0 1 0 0 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 3 3 3 6 6 0 0 0 0 0 0
Cap, veh/h 695 1507 35 812 1441 72 77 17 33 85 6 36
Arrive On Green 1.00 1.00 1.00 1.00 1.00 1.00 0.04 0.05 0.04 0.04 0.05 0.04
Sat Flow, veh/h 713 1748 41 849 1672 83 448 344 679 581 120 736
Grp Volume(v), veh/h 39 0 484 33 0 694 13 0 0 41 0 0
Grp Sat Flow(s),veh/h/ln 713 0 1789 849 0 1755 1471 0 0 1437 0 0
Q Serve(g_s), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.7 0.0 0.0
Cycle Q Clear(g_c), s 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0 2.5 0.0 0.0
Prop In Lane 1.00 0.02 1.00 0.05 0.38 0.46 0.41 0.51
Lane Grp Cap(c), veh/h 695 0 1542 812 0 1513 111 0 0 111 0 0
V/C Ratio(X) 0.06 0.00 0.31 0.04 0.00 0.46 0.12 0.00 0.00 0.37 0.00 0.00
Avail Cap(c_a), veh/h 695 0 1542 812 0 1513 289 0 0 301 0 0
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.86 0.00 0.86 0.90 0.00 0.90 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 41.5 0.0 0.0 42.3 0.0 0.0
Incr Delay (d2), s/veh 0.1 0.0 0.5 0.1 0.0 0.9 0.5 0.0 0.0 2.0 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 0.0 0.0 0.4 0.0 0.0 0.7 0.6 0.0 0.0 2.0 0.0 0.0
LnGrp Delay(d),s/veh 0.1 0.0 0.5 0.1 0.0 0.9 41.9 0.0 0.0 44.3 0.0 0.0
LnGrp LOS A A A A D D
Approach Vol, veh/h 523 727 13 41
Approach Delay, s/veh 0.4 0.9 41.9 44.3
Approach LOS A A D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 81.6 8.4 81.6 8.4
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 64.0 16.0 64.0 16.0
Max Q Clear Time (g_c+I1), s 2.5 2.8 2.5 4.5
Green Ext Time (p_c), s 13.1 0.2 13.1 0.1

Intersection Summary
HCM 2010 Ctrl Delay 2.5
HCM 2010 LOS A

Lanes, Volumes, Timings 2015 Existing Conditions

5: Oak Street & Elm Street Weekday Afternoon Peak Hour

Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 9 442 23 18 510 4 156 7 121 10 2 22
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 10 13 12 10 11 12 12 11 12 12 16 12
Grade (%) 7% -9% 0% 0%
Storage Length (ft) 77 0 95 95 0 95 0 0
Storage Lanes 1 0 1 1 0 1 0 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.98 1.00 0.98 0.98
Frt 0.992 0.850 0.850 0.912
Flt Protected 0.950 0.950 0.954 0.985
Satd. Flow (prot) 1540 1745 0 1573 1732 1599 0 1644 1485 0 1806 0
Flt Permitted 0.459 0.377 0.709 0.906
Satd. Flow (perm) 742 1745 0 624 1732 1561 0 1220 1450 0 1660 0
Right Turn on Red Yes Yes No No
Satd. Flow (RTOR) 3 24
Link Speed (mph) 25 25 25 25
Link Distance (ft) 300 550 247 248
Travel Time (s) 8.2 15.0 6.7 6.8
Confl. Peds. (#/hr) 5 4 4 5 1 2 2 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles (%) 0% 2% 0% 6% 5% 0% 1% 0% 3% 0% 0% 0%
Adj. Flow (vph) 10 475 25 19 548 4 168 8 130 11 2 24
Shared Lane Traffic (%)
Lane Group Flow (vph) 10 500 0 19 548 4 0 176 130 0 37 0
Number of Detectors 1 2 1 2 1 1 2 1 1 2
Detector Template Left Thru Left Thru Right Left Thru Right Left Thru
Leading Detector (ft) 20 100 20 100 20 20 100 20 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 20 6 20 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA pm+pt NA Perm Perm NA Perm Perm NA
Protected Phases 6 5 2 4 8
Permitted Phases 6 2 2 4 4 8
Detector Phase 6 6 5 2 2 4 4 4 8 8
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 13.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0



Lanes, Volumes, Timings 2015 Existing Conditions
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 35.0 35.0 29.0 64.0 64.0 26.0 26.0 26.0 26.0 26.0
Total Split (%) 38.9% 38.9% 32.2% 71.1% 71.1% 28.9% 28.9% 28.9% 28.9% 28.9%
Maximum Green (s) 30.0 30.0 24.0 59.0 59.0 21.0 21.0 21.0 21.0 21.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max None C-Max C-Max None None None None None
v/c Ratio 0.02 0.43 0.04 0.45 0.00 0.72 0.45 0.11
Control Delay 6.4 8.2 5.0 7.6 0.0 49.8 35.6 28.2
Queue Delay 0.0 0.5 0.0 0.5 0.0 0.0 0.0 0.0
Total Delay 6.4 8.7 5.0 8.1 0.0 49.8 35.6 28.2
Queue Length 50th (ft) 0 67 3 118 0 93 64 17
Queue Length 95th (ft) m8 224 10 202 0 159 114 41
Internal Link Dist (ft) 220 470 167 168
Turn Bay Length (ft) 77 95 95 95
Base Capacity (vph) 489 1152 706 1230 1115 298 354 405
Starvation Cap Reductn 0 275 0 306 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.02 0.57 0.03 0.59 0.00 0.59 0.37 0.09

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 8 (9%), Referenced to phase 2:WBTL and 6:EBTL, Start of Yellow
Natural Cycle: 60
Control Type: Actuated-Coordinated
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     5: Oak Street & Elm Street

HCM 2010 Signalized Intersection Summary 2015 Existing Conditions

5: Oak Street & Elm Street Weekday Afternoon Peak Hour

Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 9 442 23 18 510 4 156 7 121 10 2 22
Number 1 6 16 5 2 12 7 4 14 3 8 18
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
Adj Sat Flow, veh/h/ln 1737 1773 1737 1775 1791 1881 1800 1783 1748 1800 1872 1800
Adj Flow Rate, veh/h 10 475 25 19 548 4 168 8 130 11 2 24
Adj No. of Lanes 1 1 0 1 1 1 0 1 1 0 1 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 0 2 2 6 5 0 0 0 3 0 0 0
Cap, veh/h 492 999 53 420 1194 1062 224 7 362 52 32 58
Arrive On Green 0.20 0.20 0.19 0.02 0.67 0.67 0.23 0.24 0.24 0.23 0.24 0.23
Sat Flow, veh/h 793 1669 88 1690 1791 1593 597 28 1479 0 129 239
Grp Volume(v), veh/h 10 0 500 19 548 4 176 0 130 37 0 0
Grp Sat Flow(s),veh/h/ln 793 0 1757 1690 1791 1593 625 0 1479 368 0 0
Q Serve(g_s), s 0.9 0.0 22.7 0.4 13.2 0.1 0.0 0.0 6.6 0.0 0.0 0.0
Cycle Q Clear(g_c), s 8.0 0.0 22.7 0.4 13.2 0.1 21.0 0.0 6.6 21.0 0.0 0.0
Prop In Lane 1.00 0.05 1.00 1.00 0.95 1.00 0.30 0.65
Lane Grp Cap(c), veh/h 492 0 1051 420 1194 1062 224 0 362 138 0 0
V/C Ratio(X) 0.02 0.00 0.48 0.05 0.46 0.00 0.79 0.00 0.36 0.27 0.00 0.00
Avail Cap(c_a), veh/h 492 0 1051 849 1194 1062 224 0 362 138 0 0
HCM Platoon Ratio 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.96 0.00 0.96 0.09 0.09 0.09 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 20.7 0.0 23.6 9.0 7.2 5.0 35.9 0.0 28.2 28.1 0.0 0.0
Incr Delay (d2), s/veh 0.1 0.0 1.5 0.0 0.1 0.0 16.7 0.0 0.6 1.0 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 0.4 0.0 16.9 0.3 7.7 0.1 1.9 0.0 4.9 1.4 0.0 0.0
LnGrp Delay(d),s/veh 20.7 0.0 25.1 9.0 7.3 5.0 52.5 0.0 28.8 29.2 0.0 0.0
LnGrp LOS C C A A A D C C
Approach Vol, veh/h 510 571 306 37
Approach Delay, s/veh 25.0 7.4 42.4 29.2
Approach LOS C A D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6 8
Phs Duration (G+Y+Rc), s 64.0 26.0 6.1 57.9 26.0
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 59.0 21.0 24.0 30.0 21.0
Max Q Clear Time (g_c+I1), s 15.7 23.0 2.9 24.7 23.0
Green Ext Time (p_c), s 9.5 0.0 0.0 3.1 0.0

Intersection Summary
HCM 2010 Ctrl Delay 21.8
HCM 2010 LOS C
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 92 76 509 670 64 50 437 947 672 20 796 68
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 11 9 12 10 11 12 10 10 13 9 11 12
Grade (%) 2% -5% 5% 0%
Storage Length (ft) 135 202 135 0 266 130 276 0
Storage Lanes 1 1 2 0 1 1 1 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 0.95
Ped Bike Factor 1.00 0.99 1.00 0.98 1.00 1.00
Frt 0.850 0.934 0.850 0.988
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1589 1557 1485 3174 1580 0 1511 3112 1526 1466 3213 0
Flt Permitted 0.950 0.950 0.172 0.296
Satd. Flow (perm) 1586 1557 1485 3174 1580 0 272 3112 1490 456 3213 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 615 9
Link Speed (mph) 25 25 25 25
Link Distance (ft) 550 430 452 462
Travel Time (s) 15.0 11.7 12.3 12.6
Confl. Peds. (#/hr) 1 1 18 4 4 18
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Heavy Vehicles (%) 3% 3% 2% 0% 7% 2% 3% 0% 1% 5% 1% 5%
Adj. Flow (vph) 94 78 519 684 65 51 446 966 686 20 812 69
Shared Lane Traffic (%)
Lane Group Flow (vph) 94 78 519 684 116 0 446 966 686 20 881 0
Number of Detectors 1 2 1 1 2 1 2 1 1 2
Detector Template Left Thru Right Left Thru Left Thru Right Left Thru
Leading Detector (ft) 20 100 20 20 100 20 100 20 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 20 6 20 6 20 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Split NA pm+ov Split NA pm+pt NA Perm Perm NA
Protected Phases 8 8 1 4 4 1 6 2
Permitted Phases 8 6 6 2
Detector Phase 8 8 1 4 4 1 6 6 2 2
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0

Lanes, Volumes, Timings 2015 Existing Conditions

6: Fayette Street & Elm Street Weekday Afternoon Peak Hour

Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 19.0 19.0 19.0 25.0 25.0 19.0 66.0 66.0 47.0 47.0
Total Split (%) 17.3% 17.3% 17.3% 22.7% 22.7% 17.3% 60.0% 60.0% 42.7% 42.7%
Maximum Green (s) 13.0 13.0 13.0 19.0 19.0 13.0 60.0 60.0 41.0 41.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lag Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None Min None None Min C-Max C-Max C-Max C-Max
v/c Ratio 0.55 0.46 1.24 1.19 0.40 1.42 0.54 0.61 0.11 0.68
Control Delay 58.2 54.6 163.8 140.1 44.6 229.8 16.3 4.5 23.9 30.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 58.2 54.6 163.8 140.1 44.6 229.8 16.3 4.5 23.9 30.6
Queue Length 50th (ft) 63 52 ~448 ~300 73 ~340 214 22 9 266
Queue Length 95th (ft) 117 100 #644 #416 130 #547 280 95 28 347
Internal Link Dist (ft) 470 350 372 382
Turn Bay Length (ft) 135 202 135 266 130 276
Base Capacity (vph) 202 198 417 577 287 313 1784 1116 182 1293
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.47 0.39 1.24 1.19 0.40 1.42 0.54 0.61 0.11 0.68

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%), Referenced to phase 2:SBTL and 6:NBTL, Start of Yellow
Natural Cycle: 115
Control Type: Actuated-Coordinated
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     6: Fayette Street & Elm Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 92 76 509 670 64 50 437 947 672 20 796 68
Number 3 8 18 7 4 14 1 6 16 5 2 12
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 0.98 1.00 0.98
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
Adj Sat Flow, veh/h/ln 1730 1661 1747 1845 1760 1845 1704 1755 1807 1646 1777 1800
Adj Flow Rate, veh/h 94 78 420 684 65 51 446 966 554 20 812 69
Adj No. of Lanes 1 1 1 2 1 0 1 2 1 1 2 0
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 3 3 2 0 7 7 3 0 1 5 1 1
Cap, veh/h 210 211 378 620 166 130 367 1849 838 178 1200 102
Arrive On Green 0.13 0.13 0.13 0.18 0.18 0.17 0.13 0.55 0.55 0.38 0.38 0.37
Sat Flow, veh/h 1648 1661 1481 3409 915 718 1623 3335 1511 301 3143 267
Grp Volume(v), veh/h 94 78 420 684 0 116 446 966 554 20 436 445
Grp Sat Flow(s),veh/h/ln 1648 1661 1481 1704 0 1632 1623 1667 1511 301 1688 1722
Q Serve(g_s), s 5.8 4.7 14.0 20.0 0.0 6.9 14.0 20.0 28.4 4.9 23.7 23.7
Cycle Q Clear(g_c), s 5.8 4.7 14.0 20.0 0.0 6.9 14.0 20.0 28.4 5.9 23.7 23.7
Prop In Lane 1.00 1.00 1.00 0.44 1.00 1.00 1.00 0.16
Lane Grp Cap(c), veh/h 210 211 378 620 0 297 367 1849 838 178 644 657
V/C Ratio(X) 0.45 0.37 1.11 1.10 0.00 0.39 1.21 0.52 0.66 0.11 0.68 0.68
Avail Cap(c_a), veh/h 210 211 378 620 0 297 367 1849 838 178 644 657
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) 0.90 0.90 0.90 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 44.4 44.0 41.0 45.0 0.0 39.8 23.7 15.4 17.2 23.2 28.3 28.4
Incr Delay (d2), s/veh 1.4 1.0 78.1 67.9 0.0 0.8 119.2 1.1 4.1 1.3 5.6 5.5
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 4.9 4.0 35.3 27.4 0.0 5.7 30.6 14.4 18.5 0.8 17.7 18.0
LnGrp Delay(d),s/veh 45.8 44.9 119.1 112.9 0.0 40.7 142.9 16.4 21.3 24.4 34.0 33.9
LnGrp LOS D D F F D F B C C C C
Approach Vol, veh/h 592 800 1966 901
Approach Delay, s/veh 97.7 102.4 46.5 33.7
Approach LOS F F D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 19.0 47.0 25.0 66.0 19.0
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 13.0 41.0 19.0 60.0 13.0
Max Q Clear Time (g_c+I1), s 16.5 26.2 22.5 30.9 16.5
Green Ext Time (p_c), s 0.0 12.0 0.0 20.3 0.0

Intersection Summary
HCM 2010 Ctrl Delay 61.4
HCM 2010 LOS E
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Lane Group EBL2 EBL EBT EBR WBT WBR NBL2 NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 50 2 301 6 435 204 9 7 0 5 5 0
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 10 12 14 12 16 12 12 15 12 12 12 12
Grade (%) 0% 0% -2% 0%
Storage Length (ft) 78 0 0 0 0 0
Storage Lanes 1 0 0 0 0 0
Taper Length (ft) 75 75 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 0.99 0.99
Frt 0.997 0.957 0.968 0.961
Flt Protected 0.950 0.963 0.966
Satd. Flow (prot) 0 1676 1859 0 1835 0 0 0 1686 0 0 1638
Flt Permitted 0.253 0.821
Satd. Flow (perm) 0 446 1859 0 1835 0 0 0 1436 0 0 1696
Right Turn on Red No No
Satd. Flow (RTOR)
Link Speed (mph) 25 25 25 25
Link Distance (ft) 571 600 211 267
Travel Time (s) 15.6 16.4 5.8 7.3
Confl. Peds. (#/hr) 1 4 1 1 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 2% 2% 3% 0% 6% 5% 0% 0% 2% 0% 2% 2%
Adj. Flow (vph) 53 2 317 6 458 215 9 7 0 5 5 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 55 323 0 673 0 0 0 21 0 0 7
Number of Detectors 1 1 2 2 1 1 2 1 2
Detector Template Left Left Thru Thru Left Left Thru Left Thru
Leading Detector (ft) 20 20 100 100 20 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 20 6 6 20 20 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm Perm NA NA Perm Perm NA Perm NA
Protected Phases 6 2 4 9
Permitted Phases 6 6 4 4 9
Detector Phase 6 6 6 2 4 4 4 9 9
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0

Lanes, Volumes, Timings 2015 Existing Conditions
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Synchro 8 Report
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Lane Group SBR SEL SER SER2
Lane Configurations
Volume (vph) 2 207 9 42
Ideal Flow (vphpl) 1800 1800 1800 1800
Lane Width (ft) 12 12 16 12
Grade (%) 2%
Storage Length (ft) 0 0 0
Storage Lanes 0 1 0
Taper Length (ft) 75
Lane Util. Factor 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99
Frt 0.974
Flt Protected 0.961
Satd. Flow (prot) 0 1642 0 0
Flt Permitted 0.961
Satd. Flow (perm) 0 1640 0 0
Right Turn on Red No
Satd. Flow (RTOR)
Link Speed (mph) 25
Link Distance (ft) 303
Travel Time (s) 8.3
Confl. Peds. (#/hr) 1 1
Peak Hour Factor 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 2% 1% 0% 2%
Adj. Flow (vph) 2 218 9 44
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 271 0 0
Number of Detectors 1
Detector Template Left
Leading Detector (ft) 20
Trailing Detector (ft) 0
Detector 1 Position(ft) 0
Detector 1 Size(ft) 20
Detector 1 Type Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0
Detector 1 Queue (s) 0.0
Detector 1 Delay (s) 0.0
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Turn Type Perm
Protected Phases
Permitted Phases 8
Detector Phase 8
Switch Phase
Minimum Initial (s) 3.0
Minimum Split (s) 21.0



Lanes, Volumes, Timings 2015 Existing Conditions

3: Access/Wood Street & Elm Street & Colwell Street Weekday Afternoon Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\existing\Exisitng 2015\Existing PM.syn Page 3

Lane Group EBL2 EBL EBT EBR WBT WBR NBL2 NBL NBT NBR SBL SBT
Total Split (s) 46.0 46.0 46.0 46.0 30.0 30.0 30.0 14.0 14.0
Total Split (%) 51.1% 51.1% 51.1% 51.1% 33.3% 33.3% 33.3% 15.6% 15.6%
Maximum Green (s) 38.0 38.0 38.0 38.0 22.0 22.0 22.0 7.0 7.0
Yellow Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 4.0 4.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None None
v/c Ratio 0.21 0.29 0.62 0.07 0.05
Control Delay 14.6 11.8 12.5 26.6 38.9
Queue Delay 0.0 0.0 0.1 0.0 0.0
Total Delay 14.6 11.8 12.6 26.6 38.9
Queue Length 50th (ft) 13 79 90 9 4
Queue Length 95th (ft) 51 191 #548 28 17
Internal Link Dist (ft) 491 520 131 187
Turn Bay Length (ft) 78
Base Capacity (vph) 264 1103 1089 366 150
Starvation Cap Reductn 0 0 35 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.21 0.29 0.64 0.06 0.05

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBTL, Start of Yellow
Natural Cycle: 80
Control Type: Actuated-Coordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Access/Wood Street & Elm Street & Colwell Street
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Lane Group SBR SEL SER SER2
Total Split (s) 30.0
Total Split (%) 33.3%
Maximum Green (s) 22.0
Yellow Time (s) 6.0
All-Red Time (s) 2.0
Lost Time Adjust (s) -1.0
Total Lost Time (s) 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0
Recall Mode None
v/c Ratio 0.75
Control Delay 46.2
Queue Delay 0.0
Total Delay 46.2
Queue Length 50th (ft) 142
Queue Length 95th (ft) 223
Internal Link Dist (ft) 223
Turn Bay Length (ft)
Base Capacity (vph) 419
Starvation Cap Reductn 0
Spillback Cap Reductn 0
Storage Cap Reductn 0
Reduced v/c Ratio 0.65

Intersection Summary
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1 396 3 1 442 7 0 0 0 17 0 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 11 12 12 16 12 12 12 12 12 16 12
Grade (%) 0% 1% 0% 0%
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.999 0.998 0.993
Flt Protected 0.955
Satd. Flow (prot) 0 1799 0 0 2038 0 0 1900 0 0 2042 0
Flt Permitted 0.955
Satd. Flow (perm) 0 1799 0 0 2038 0 0 1900 0 0 2042 0
Link Speed (mph) 25 25 25 25
Link Distance (ft) 275 276 219 188
Travel Time (s) 7.5 7.5 6.0 5.1
Confl. Peds. (#/hr) 2 3 3 2 3 3
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles (%) 0% 2% 0% 0% 5% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 1 421 3 1 470 7 0 0 0 18 0 1
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 425 0 0 478 0 0 0 0 0 19 0
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized

HCM 2010 TWSC 2015 Existing Conditions
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Synchro 8 Report
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Intersection
Int Delay, s/veh 0.4
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 1 396 3 1 442 7 0 0 0 17 0 1
Conflicting Peds, #/hr 2 0 3 3 0 2 0 0 3 3 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 - - 1 - - 0 - - 0 -
Peak Hour Factor 94 94 94 94 94 94 94 94 94 94 94 94
Heavy Vehicles, % 0 2 0 0 5 0 0 0 0 0 0 0
Mvmt Flow 1 421 3 1 470 7 0 0 0 18 0 1
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 481 0 0 427 0 0 908 911 429 907 909 480
          Stage 1 - - - - - - 428 428 - 479 479 -
          Stage 2 - - - - - - 480 483 - 428 430 -
Critical Hdwy 4.3 - - 4.3 - - 7.1 6.5 6.2 7.1 6.5 6.2
Critical Hdwy Stg 1 - - - - - - 6.1 5.5 - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.1 5.5 - 6.1 5.5 -
Follow-up Hdwy 3 - - 3 - - 3 4 3.1 3 4 3.1
Pot Cap-1 Maneuver 820 - - 856 - - 285 276 663 286 277 620
          Stage 1 - - - - - - 691 588 - 646 558 -
          Stage 2 - - - - - - 646 556 - 691 587 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 818 - - 853 - - 282 273 659 283 274 617
Mov Cap-2 Maneuver - - - - - - 282 273 - 283 274 -
          Stage 1 - - - - - - 688 585 - 643 555 -
          Stage 2 - - - - - - 642 553 - 687 584 -
 

Approach EB WB NB SB
HCM Control Delay, s 0 0 0 18.2
HCM LOS A C
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) - 818 - - 853 - - 292
HCM Lane V/C Ratio - 0.001 - - 0.001 - - 0.066
HCM Control Delay (s) 0 9.4 0 - 9.2 0 - 18.2
HCM Lane LOS A A A - A A - C
HCM 95th %tile Q(veh) - 0 - - 0 - - 0.2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 399 0 0 463 8 0 0 3 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 13 12 12 12 12 12 12 12 16 12 12
Grade (%) -1% 0% 0% -1%
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.998 0.865
Flt Protected
Satd. Flow (prot) 0 1934 0 0 1842 0 0 1644 0 0 0 0
Flt Permitted
Satd. Flow (perm) 0 1934 0 0 1842 0 0 1644 0 0 0 0
Link Speed (mph) 25 25 25 25
Link Distance (ft) 276 571 199 208
Travel Time (s) 7.5 15.6 5.4 5.7
Confl. Peds. (#/hr) 2 2
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles (%) 0% 2% 0% 0% 3% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 0 424 0 0 493 9 0 0 3 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 424 0 0 502 0 0 3 0 0 0 0
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
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Intersection
Int Delay, s/veh 0
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 0 399 0 0 463 8 0 0 3 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0 2 0 0 0 0 2
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, % - -1 - - 0 - - 0 - - -1 -
Peak Hour Factor 94 94 94 94 94 94 94 94 94 94 94 94
Heavy Vehicles, % 0 2 0 0 3 0 0 0 0 0 0 0
Mvmt Flow 0 424 0 0 493 9 0 0 3 0 0 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 501 0 0 426 0 0 923 927 426
          Stage 1 - - - - - - 426 426 -
          Stage 2 - - - - - - 497 501 -
Critical Hdwy 4.3 - - 4.3 - - 7.1 6.5 6.2
Critical Hdwy Stg 1 - - - - - - 5.4 5.5 -
Critical Hdwy Stg 2 - - - - - - 5.4 5.5 -
Follow-up Hdwy 3 - - 3 - - 3 4 3.1
Pot Cap-1 Maneuver 807 - - 857 - - 279 270 666
          Stage 1 - - - - - - 752 589 -
          Stage 2 - - - - - - 695 546 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 807 - - 857 - - 279 0 665
Mov Cap-2 Maneuver - - - - - - 279 0 -
          Stage 1 - - - - - - 751 0 -
          Stage 2 - - - - - - 695 0 -
 

Approach EB WB NB
HCM Control Delay, s 0 0 10.4
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR
Capacity (veh/h) 665 807 - - 857 - -
HCM Lane V/C Ratio 0.005 - - - - - -
HCM Control Delay (s) 10.4 0 - - 0 - -
HCM Lane LOS B A - - A - -
HCM 95th %tile Q(veh) 0 0 - - 0 - -
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Turn Lane Warrant and Length Analysis

Workbook

1/6/2016 EBR AM.xlsx

Municipality: Analysis Date:
County: Conducted By:

PennDOT Engineering District: Checked By:
Agency/Company Name:

Intersection & Approach Description:

Analysis Period: Number of Approach Lanes:
Design Hour: Undivided or Divided Highway:

Intersection Control:
Posted Speed Limit (MPH):

Type of Terrain:

Advancing Volume:
Opposing Volume:
Left Turn Volume:

% Left Turns in Advancing Volume:

Advancing Volume:
Right Turn Volume:

Applicable Warrant Figure: Applicable Warrant Figure:

Warrant Met?:

Intersection Control:
Design Hour Volume of Turning Lane:

Cycles Per Hour (Assumed):
Cycles Per Hour (If Known): Average # of Vehicles/Cycle:

Right Turn Lane Storage Length, Condition A: Feet

Condition B: Feet

Condition C: Feet

Required Right Turn Lane Storage Length: Feet

N/A

N/A
N/A
N/A

A A B or C B or C B or C

25-35

Type of Analysis

40-45

40 N/A

Additional Findings:

-

Additional Comments / Justifications:

Include? Volume % Trucks PCEVMovement

Through
Right - 35 0.0% 35

0.0%

Left Turn Lane Warrant Findings Right Turn Lane Warrant Findings

PennDOT Publication 46, Exhibit 11-6

Signalized
Unsignalized

Warrant Met?:

Advancing
Left Yes 1

50-60

368 10.0% 387

N/A
N/A

0.0%

B or C
A A C B B or C B

TURN LANE LENGTH CALCULATIONS

Type of Traffic Control

High Low High Low High Low
Turn Demand Volume

Speed (MPH)

0.0%

Unsignalized

Known
35

N/A

N/A

Yes

0

Include?

1

Left Turn Lane Volume Calculations

Right Turn Lane Volume Calculations

Unsignalized
25

Level

N/A
0.0% N/A
0.0% N/A

N/A

Conshohocken Borough 1/5/2016
Montgomery County TDK

6
McMahon Associates

West Elm Street and Eastern Access -  Eastbound Right off of West Elm Street into Eastern Site Access - 
Scenario 1 and 2

2024 Buid Year

Yes
-

Yes
Yes 0

0
0

-

Right Turn LaneLeft or Right-Turn Lane Analysis?:

1

0.0%

STUDY LOCATION AND ANALYSIS INFORMATION

VOLUME CALCULATIONS

TURN LANE WARRANT FINDINGS

Movement
N/A
N/A
N/A

N/A

Advancing

Opposing
Left

Through
Right

Volume % Trucks PCEV
Left

Through
Right

0
0

UndividedAM Peak Hour

0.0%

N/A

Figure 9

No

423
35
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Figure 9. Warrant for right turn lanes on two-lane roadways 
(40 mph or lower speeds, unsignalized and signalized intersections)
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Turn Lane Warrant and Length Analysis

Workbook

1/6/2016 EBR PM.xlsx

Municipality: Analysis Date:
County: Conducted By:

PennDOT Engineering District: Checked By:
Agency/Company Name:

Intersection & Approach Description:

Analysis Period: Number of Approach Lanes:
Design Hour: Undivided or Divided Highway:

Intersection Control:
Posted Speed Limit (MPH):

Type of Terrain:

Advancing Volume:
Opposing Volume:
Left Turn Volume:

% Left Turns in Advancing Volume:

Advancing Volume:
Right Turn Volume:
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Figure 9. Warrant for right turn lanes on two-lane roadways 
(40 mph or lower speeds, unsignalized and signalized intersections)
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Figure 1. Warrant for left turn lanes on two-lane roadways
(speeds to 35 mph, unsignalized and signalized intersections)

(L = % Left Turns in Advancing Volume)
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Figure 1. Warrant for left turn lanes on two-lane roadways
(speeds to 35 mph, unsignalized and signalized intersections)

(L = % Left Turns in Advancing Volume)
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Figure 9. Warrant for right turn lanes on two-lane roadways 
(40 mph or lower speeds, unsignalized and signalized intersections)
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Figure 9. Warrant for right turn lanes on two-lane roadways 
(40 mph or lower speeds, unsignalized and signalized intersections)
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Figure 1. Warrant for left turn lanes on two-lane roadways
(speeds to 35 mph, unsignalized and signalized intersections)

(L = % Left Turns in Advancing Volume)
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Figure 1. Warrant for left turn lanes on two-lane roadways
(speeds to 35 mph, unsignalized and signalized intersections)

(L = % Left Turns in Advancing Volume)
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Required Left Turn Lane Storage Length: Feet

N/A

N/A
N/A
75

A A B or C B or C B or C

25-35

Type of Analysis

40-45

40 1.0

Additional Findings:

-

Additional Comments / Justifications:

Include? Volume % Trucks PCEVMovement

Through
Right - 0 0.0% N/A

0.0%

Left Turn Lane Warrant Findings Right Turn Lane Warrant Findings
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Figure 1. Warrant for left turn lanes on two-lane roadways
(speeds to 35 mph, unsignalized and signalized intersections)
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Cycles Per Hour (If Known): Average # of Vehicles/Cycle:

Left Turn Lane Storage Length, Condition A: Feet

Condition B: Feet

Condition C: Feet

Required Left Turn Lane Storage Length: Feet

N/A

N/A
N/A
75

A A B or C B or C B or C

25-35

Type of Analysis

40-45

40 1.0

Additional Findings:

-

Additional Comments / Justifications:

Include? Volume % Trucks PCEVMovement

Through
Right - 0 0.0% N/A

0.0%

Left Turn Lane Warrant Findings Right Turn Lane Warrant Findings

PennDOT Publication 46, Exhibit 11-6

Signalized
Unsignalized

Warrant Met?:

Advancing
Left Yes 0

50-60

0 0.0% N/A

49
549

0.0%

B or C
A A C B B or C B

TURN LANE LENGTH CALCULATIONS

Type of Traffic Control

High Low High Low High Low
Turn Demand Volume

Speed (MPH)

0.0%

Unsignalized

Known
49

Figure 1

Yes

Yes

8

Include?

1

Left Turn Lane Volume Calculations

Right Turn Lane Volume Calculations

Unsignalized
25

Level

1
2.0% 464
0.0% 10

8

Conshohocken Borough 1/5/2016
Montgomery County TDK

6
McMahon Associates

West Elm Street and Western Access -  Westbound Left off of West Elm Street into Western Site 
Access - Scenario 2

2024 Buid Year

Yes
-

Yes
Yes 1

459
10

-

Left Turn LaneLeft or Right-Turn Lane Analysis?:

N/A

0.0%

STUDY LOCATION AND ANALYSIS INFORMATION

VOLUME CALCULATIONS

TURN LANE WARRANT FINDINGS

Movement
606
475
49

8.09%

Advancing

Opposing
Left

Through
Right

Volume % Trucks PCEV
Left

Through
Right

49
535

UndividedPM Peak Hour

5.0%

75

N/A

N/A

N/A
N/A
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Figure 1. Warrant for left turn lanes on two-lane roadways
(speeds to 35 mph, unsignalized and signalized intersections)

(L = % Left Turns in Advancing Volume)

Volume Data Point

8.1%

Left Turn Lane
Warranted

Left Turn 
Lane Not 

Warranted

1%2%3%4%5%10%15%20%30%40%



Traffic Signal Warrant Analysis Workbook 1/6/2016

Traffic Signal Warrant.xlsm

Municipality: Conshocken Borough Analysis Date: 1/6/2016
County: Montgomery County Conducted By: TDK

PennDOT Engineering District: 6 Agency/Company Name: McMahon

Data Collection Date: 7/25/2012
Day of the Week: Monday

No

Major Street Name and Route Number:
Major Street Approach #1 Direction: E-Bound
Major Street Approach #2 Direction: W-Bound

1 LANE(S)
25 MPH

Minor Street Name and Route Number:
Minor Street Approach #1 Direction: S-Bound
Minor Street Approach #2 Direction: N-Bound

1 LANE(S)

Applicable? Warrant Met?
No N/A
No N/A
Yes No
No N/A
No N/A
No N/A
No N/A
No N/A
No N/A
No N/A
No N/A

Warrant PA-1, ADT Volume Warrant
Warrant PA-2, Midblock and Trail Crossings

Warrant 5, School Crossing
Warrant 6, Coordinated Signal System
Warrant 7, Crash Experience
Warrant 8, Roadway Network
Warrant 9, Intersection Near a Grade Crossing

TRAFFIC SIGNAL WARRANT ANALYSIS FINDINGS

Warrant 1, Eight-Hour Vehicular Volume
Warrant 2, Four-Hour Vehicular Volume
Warrant 3, Peak Hour
Warrant 4, Pedestrian Volume

Number of Lanes for Moving Traffic on Each Minor Street Approach:

Is the intersection in a built-up area of an isolated community of <10,000 population?

STUDY AND ANALYSIS INFORMATION

West Elm Street (S.R. 3013)

Corson Street

Speed Limit or 85th Percentile Speed on the Major Street:

Major Street Information

Analysis Information

Minor Street Information

Number of Lanes for Moving Traffic on Each Major Street Approach:



Traffic Signal Warrant Analysis Workbook 1/6/2016

Traffic Signal Warrant.xlsm

Major Street 
Approach #1

Major Street 
Approach #2

Minor Street 
Approach #1

Minor Street 
Approach #2

(E-Bound) (W-Bound) (S-Bound) (N-Bound)
Begin At End Of Volume Volume Total Volume Volume Volume
12:00 AM 12:14 AM 0
12:15 AM 12:29 AM 0
12:30 AM 12:44 AM 0
12:45 AM 12:59 AM 0

1:00 AM 1:14 AM 0
1:15 AM 1:29 AM 0
1:30 AM 1:44 AM 0
1:45 AM 1:59 AM 0
2:00 AM 2:14 AM 0
2:15 AM 2:29 AM 0
2:30 AM 2:44 AM 0
2:45 AM 2:59 AM 0
3:00 AM 3:14 AM 0
3:15 AM 3:29 AM 0
3:30 AM 3:44 AM 0
3:45 AM 3:59 AM 0
4:00 AM 4:14 AM 0
4:15 AM 4:29 AM 0
4:30 AM 4:44 AM 0
4:45 AM 4:59 AM 0
5:00 AM 5:14 AM 0
5:15 AM 5:29 AM 0
5:30 AM 5:44 AM 0
5:45 AM 5:59 AM 0
6:00 AM 6:14 AM 0
6:15 AM 6:29 AM 0
6:30 AM 6:44 AM 0
6:45 AM 6:59 AM 0
7:00 AM 7:14 AM 592 412 1004 24 23
7:15 AM 7:29 AM 0
7:30 AM 7:44 AM 0
7:45 AM 7:59 AM 0
8:00 AM 8:14 AM 0
8:15 AM 8:29 AM 0
8:30 AM 8:44 AM 0
8:45 AM 8:59 AM 0
9:00 AM 9:14 AM 0
9:15 AM 9:29 AM 0
9:30 AM 9:44 AM 0
9:45 AM 9:59 AM 0

10:00 AM 10:14 AM 0
10:15 AM 10:29 AM 0
10:30 AM 10:44 AM 0
10:45 AM 10:59 AM 0
11:00 AM 11:14 AM 0
11:15 AM 11:29 AM 0
11:30 AM 11:44 AM 0
11:45 AM 11:59 AM 0

ENTER VOLUME DATA PER 15 MINUTE INTERVAL, PER APPROACH

Time Interval

Major Street 
Combined



Traffic Signal Warrant Analysis Workbook 1/6/2016

Traffic Signal Warrant.xlsm

Major Street 
Approach #1

Major Street 
Approach #2

Minor Street 
Approach #1

Minor Street 
Approach #2

(E-Bound) (W-Bound) (S-Bound) (N-Bound)
Begin At End Of Volume Volume Total Volume Volume Volume

ENTER VOLUME DATA PER 15 MINUTE INTERVAL, PER APPROACH

Time Interval

Major Street 
Combined

12:00 PM 12:14 PM 0
12:15 PM 12:29 PM 0
12:30 PM 12:44 PM 0
12:45 PM 12:59 PM 0

1:00 PM 1:14 PM 0
1:15 PM 1:29 PM 0
1:30 PM 1:44 PM 0
1:45 PM 1:59 PM 0
2:00 PM 2:14 PM 0
2:15 PM 2:29 PM 0
2:30 PM 2:44 PM 0
2:45 PM 2:59 PM 0
3:00 PM 3:14 PM 0
3:15 PM 3:29 PM 0
3:30 PM 3:44 PM 0
3:45 PM 3:59 PM 0
4:00 PM 4:14 PM 592 470 1062 20 147
4:15 PM 4:29 PM 0
4:30 PM 4:44 PM 0
4:45 PM 4:59 PM 0
5:00 PM 5:14 PM 0
5:15 PM 5:29 PM 0
5:30 PM 5:44 PM 0
5:45 PM 5:59 PM 0
6:00 PM 6:14 PM 0
6:15 PM 6:29 PM 0
6:30 PM 6:44 PM 0
6:45 PM 6:59 PM 0
7:00 PM 7:14 PM 0
7:15 PM 7:29 PM 0
7:30 PM 7:44 PM 0
7:45 PM 7:59 PM 0
8:00 PM 8:14 PM 0
8:15 PM 8:29 PM 0
8:30 PM 8:44 PM 0
8:45 PM 8:59 PM 0
9:00 PM 9:14 PM 0
9:15 PM 9:29 PM 0
9:30 PM 9:44 PM 0
9:45 PM 9:59 PM 0

10:00 PM 10:14 PM 0
10:15 PM 10:29 PM 0
10:30 PM 10:44 PM 0
10:45 PM 10:59 PM 0
11:00 PM 11:14 PM 0
11:15 PM 11:29 PM 0
11:30 PM 11:44 PM 0
11:45 PM 11:59 PM 0



Traffic Signal Warrant Analysis Workbook 1/6/2016

Traffic Signal Warrant.xlsm

Major Street 
Approach #1

Major Street 
Approach #2

Minor Street 
Approach #1

Minor Street 
Approach #2

(E-Bound) (W-Bound) (S-Bound) (N-Bound)
Begin At End Of Volume Volume Total Volume Volume Volume

ENTER VOLUME DATA PER 15 MINUTE INTERVAL, PER APPROACH

Time Interval

Major Street 
Combined

1184 882 2066 44 170Approach Totals:



MUTCD Warrant 3
Page 5 of 7

1/6/2016 Traffic Signal Warrant.xlsm

Major Street: 1 Lane
Minor Street: 1 Lane

No

Yes

Yes

Yes

Total Number of Unique Hours Met
On Figure 4C-3

0

Hour Interval Major Street Combined Highest Minor Street Approach
Beginning At Vehicles Per Hour (VPH) Vehicles Per Hour (VPH)

12:00 AM 0 0
12:15 AM 0 0
12:30 AM 0 0
12:45 AM 0 0

1:00 AM 0 0
1:15 AM 0 0
1:30 AM 0 0
1:45 AM 0 0
2:00 AM 0 0
2:15 AM 0 0
2:30 AM 0 0
2:45 AM 0 0
3:00 AM 0 0
3:15 AM 0 0
3:30 AM 0 0
3:45 AM 0 0
4:00 AM 0 0
4:15 AM 0 0
4:30 AM 0 0
4:45 AM 0 0
5:00 AM 0 0
5:15 AM 0 0
5:30 AM 0 0
5:45 AM 0 0
6:00 AM 0 0
6:15 AM 1004 24
6:30 AM 1004 24
6:45 AM 1004 24
7:00 AM 1004 24
7:15 AM 0 0
7:30 AM 0 0
7:45 AM 0 0
8:00 AM 0 0

Hour Met?

Does the total entering volume serviced during the hour equal or exceed 650 vehicles per 
hour for intersection with three approaches or 800 vehicles per hour for intersections with 

four or more approaches?

Indicate whether all three of the following conditions for the same 1 hour (any four consecutive 15-
minute periods) of an average day are present*

*If applicable, attach all supporting calculations and documentation.

Is this signal warrant being applied for an unusual case, such as office complexes, 
manufacturing plants, industrial complexes, or high-occupancy vehicle facilities that 

attract or discharge large numbers of vehicles over a short time?

Built-up Isolated Community With Less Than 10,000 Population or Above 40 MPH on 
Major Street?

MUTCD WARRANT 3, PEAK HOUR

Number of Lanes for Moving Traffic on Each 
Approach

No

Hourly Vehicular Volume

Does the total stopped time delay experienced by the traffic on one minor-street 
approach (one direction only) controlled by a STOP sign equal or exceed 4 vehicle-hours 

for a one-lane approach or 5 vehicle-hours for a two-lane approach?
Does the volume on the same minor-street approach (one direction only) equal or exceed 

100 vehicles per hour for one moving lane of traffic or 150 vehicles per hour for two 
moving lanes?



MUTCD Warrant 3
Page 6 of 7

1/6/2016 Traffic Signal Warrant.xlsm

Hour Interval Major Street Combined Highest Minor Street Approach
Beginning At Vehicles Per Hour (VPH) Vehicles Per Hour (VPH)

Hour Met?

Hourly Vehicular Volume

8:15 AM 0 0



MUTCD Warrant 3
Page 7 of 7

1/6/2016 Traffic Signal Warrant.xlsm

Hour Interval Major Street Combined Highest Minor Street Approach
Beginning At Vehicles Per Hour (VPH) Vehicles Per Hour (VPH)

Hour Met?

Hourly Vehicular Volume

8:30 AM 0 0
8:45 AM 0 0
9:00 AM 0 0
9:15 AM 0 0
9:30 AM 0 0
9:45 AM 0 0

10:00 AM 0 0
10:15 AM 0 0
10:30 AM 0 0
10:45 AM 0 0
11:00 AM 0 0
11:15 AM 0 0
11:30 AM 0 0
11:45 AM 0 0
12:00 PM 0 0
12:15 PM 0 0
12:30 PM 0 0
12:45 PM 0 0

1:00 PM 0 0
1:15 PM 0 0
1:30 PM 0 0
1:45 PM 0 0
2:00 PM 0 0
2:15 PM 0 0
2:30 PM 0 0
2:45 PM 0 0
3:00 PM 0 0
3:15 PM 1062 147
3:30 PM 1062 147
3:45 PM 1062 147
4:00 PM 1062 147
4:15 PM 0 0
4:30 PM 0 0
4:45 PM 0 0
5:00 PM 0 0
5:15 PM 0 0
5:30 PM 0 0
5:45 PM 0 0
6:00 PM 0 0
6:15 PM 0 0
6:30 PM 0 0
6:45 PM 0 0
7:00 PM 0 0
7:15 PM 0 0
7:30 PM 0 0
7:45 PM 0 0
8:00 PM 0 0
8:15 PM 0 0
8:30 PM 0 0
8:45 PM 0 0
9:00 PM 0 0
9:15 PM 0 0
9:30 PM 0 0
9:45 PM 0 0

10:00 PM 0 0
10:15 PM 0 0
10:30 PM 0 0
10:45 PM 0 0
11:00 PM 0 0
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County:

NB Approach: SB Approach:

Exclusive Left-Turn Lane Exclusive Lane

Number of Opposing Lanes Number of Opposing Lanes

Include Right Turns Include Right Turns

Required C.F. (Protected/Permitted) Required C.F. (Protected/Permitted)

Required C.F. (Protected/Prohibited) Required C.F. (Protected/Prohibited)

Hour
NB 

Left

SB 

Through

Cycle 

Length

Turns Per 

Cycle

NB Conflict 

Factor

L.T.P. 

Justified
Hour

SB 

Left

NB 

Through

Cycle 

Length

Turns Per 

Cycle

SB Conflict 

Factor

L.T.P. 

Justified

7:00 AM 0 0 0 #DIV/0! 0 ##### 7:00 AM 0 0 0 #DIV/0! 0 #####
8:00 AM 0 0 0 #DIV/0! 0 ##### 8:00 AM 0 0 0 #DIV/0! 0 #####
9:00 AM 0 0 0 #DIV/0! 0 ##### 9:00 AM 0 0 0 #DIV/0! 0 #####
10:00 AM 0 0 0 #DIV/0! 0 ##### 10:00 AM 0 0 0 #DIV/0! 0 #####
11:00 AM 0 0 0 #DIV/0! 0 ##### 11:00 AM 0 0 0 #DIV/0! 0 #####
12:00 PM 0 0 0 #DIV/0! 0 ##### 12:00 PM 0 0 0 #DIV/0! 0 #####
1:00 PM 0 0 0 #DIV/0! 0 ##### 1:00 PM 0 0 0 #DIV/0! 0 #####
2:00 PM 0 0 0 #DIV/0! 0 ##### 2:00 PM 0 0 0 #DIV/0! 0 #####
3:00 PM 0 0 0 #DIV/0! 0 ##### 3:00 PM 0 0 0 #DIV/0! 0 #####
4:00 PM 0 0 0 #DIV/0! 0 ##### 4:00 PM 0 0 0 #DIV/0! 0 #####
5:00 PM 0 0 0 #DIV/0! 0 ##### 5:00 PM 0 0 0 #DIV/0! 0 #####
AM Peak 468 1243 110 14.3 581724 Yes AM Peak 26 518 110 0.7944 13468 No
MID Peak 0 0 0 #DIV/0! 0 ##### MID Peak 0 0 0 #DIV/0! 0 #####
PM Peak 524 910 110 16.011 476840 Yes PM Peak 23 1083 110 0.7028 24909 No

EB Approach: WB Approach:

Exclusive Lane Exclusive Lane

Number of Opposing Lanes Number of Oppsing Lanes

Include Right Turns Include Right Turns

Requried C.F. (Protected/Permitted) Requried C.F. (Protected/Permitted)

Required C.F. (Protected/Prohibited) Required C.F. (Protected/Prohibited)

Hour
EB 

Left

WB 

Through

Cycle 

Length

Turns Per 

Cycle

EB Conflict 

Factor

L.T.P. 

Justified
Hour

WB 

Left

EB 

Through

Cycle 

Length

Turns Per 

Cycle

WB Conflict 

Factor

L.T.P. 

Justified

7:00 AM 0 0 0 #DIV/0! 0 ##### 7:00 AM 0 0 0 #DIV/0! 0 #####
8:00 AM 0 0 0 #DIV/0! 0 ##### 8:00 AM 0 0 0 #DIV/0! 0 #####
9:00 AM 0 0 0 #DIV/0! 0 ##### 9:00 AM 0 0 0 #DIV/0! 0 #####
10:00 AM 0 0 0 #DIV/0! 0 ##### 10:00 AM 0 0 0 #DIV/0! 0 #####
11:00 AM 0 0 0 #DIV/0! 0 ##### 11:00 AM 0 0 0 #DIV/0! 0 #####
12:00 PM 0 0 0 #DIV/0! 0 ##### 12:00 PM 0 0 0 #DIV/0! 0 #####
1:00 PM 0 0 0 #DIV/0! 0 ##### 1:00 PM 0 0 0 #DIV/0! 0 #####
2:00 PM 0 0 0 #DIV/0! 0 ##### 2:00 PM 0 0 0 #DIV/0! 0 #####
3:00 PM 0 0 0 #DIV/0! 0 ##### 3:00 PM 0 0 0 #DIV/0! 0 #####
4:00 PM 0 0 0 #DIV/0! 0 ##### 4:00 PM 0 0 0 #DIV/0! 0 #####
5:00 PM 0 0 0 #DIV/0! 0 ##### 5:00 PM 0 0 0 #DIV/0! 0 #####
AM Peak 35 97 110 1.0694 3395 No AM Peak 583 37 110 17.814 21571 No
MID Peak 0 0 0 #DIV/0! 0 ##### MID Peak 0 0 0 #DIV/0! 0 #####
PM Peak 134 79 110 4.0944 10586 No PM Peak 766 116 110 23.406 88856 Yes

Remarks:

TDK

JDG

Date:

67500

Montgomery Conshokocken Borough

Fayette Street

N

1

January 5, 2016

File Number: 811675.12

Compiled By

Checked By:

Fayette Street

1

N

Y

2

Y

65000

9000090000

65000

2

N

Left Turn Conflict Worksheet

Intersection:

Municipality:

Count Date:

West Elm Street and Fayette Street

67500

N

Y

Elm Street Elm Street

50000

Y

50000
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Municipality: Conshohocken 
Comments: None 
Weather: Variable 
ATR #/Operator: NOB 

VVestbound 
Start 

_Tim§ .... 
05/23/12 

01:00 
02:00 
03:00 
04:00 
05;00 
06:00 
07:00 
08:00 
09:00 
10:00 
11 :DO 

12 PM 
13:00 
14:00 

0 16 
15 20 .... 

15:00 4 11 
16:00 0 10 
17:00 0 5 
1600 0 9 
19:00 0 8 
20:00 1 3 
21:00 0 0 
22:00 0 0 
.23:00 0 .... ..1 
Totill 5 47 

~.:.P;cen:e"f"n';'t~_..-,Dc:.4'"'% _______ ~-=-~"3%···· 
AM Peak 

__ YQL 
PM Peak 

Vol, 
15:00 

4 
15:00 

11 

McMahon Associates, Inc. 
Transportation Engineers and Planners 

425 Commerce Drive, Suite 200 
Fort Washington, PA Site Code: OOOOOODOODOOOOOOOOOO 

SlationiD:DOOOOOOOOOOOOODOOOOO 
Elm street east of 

Old Elm Street 
Latitude: 0' 0.000 Undefined 

21 26 ~ M ~ 

.25 30 -~3":5:-__ ,4~0-~········ 45 
46 
50 

51 56 61 66 71 
§5: __ _,6'\0c----'6"':5····· __ 7,_,0;------.I~ 

B5tn 95th 
_T,.,o~ta";'I-~P~eree~~n~t. ... Psrcent 

• 

38 98 129 51 3 0 0 0 0 0 JJ5 36 39 
52 103 98 28 3 0 2 1 0 0 0 297 35 39 
20 113 77 25 3 0 0 1 0 0 a 244 35 39 
18 80 80 25 • 0 0 1 0 0 0 197 35 39 
23 79 41 6 1 1 0 0 0 0 0 159 33 35 
11 40 27 11 1 0 0 1 1 0 0 96 35 39 

B 18 14 8 3 0 0 0 0 0 0 49 37 41 
2 11 10 5 1 0 0 0 0 0 0 29 37 40 
3 2 .... -----;;c;3~----:c~o~ o o o o 

173 .. 544 459 15@···-~;-;;;1c;9--=-i2C'-· 2 4 
12.2% ------~8.4%~ 32A% 1J,g%"-_ _.,1~.3'"%"----o""-.t:'!§ _____ o"' . .!..!1 c;o ·- o.3% ___ _ 

__ g ___ O;o----
1 0 

.....;;D--=-'09 ___ 3.2 __ _,33,_ 
·····,70 __ ~1"'41,_,5,_~ 

o ... o~ _____ fJ.O% _______ _ 0.1% 

16:00 
52 

17:00 
113 

15:oo--tco5cc:o"'o- iii:-oo ____ i""s:ccooo---i6oo--16iio~6-- ----- 1s:oo 
129 51 4 1 2 1 1 335 

Page 1 



McMahon Associates, Inc. 
Municipality: Conshohocken Transportation Engineers and Plannens 
Comments: None 425 Commerce Drive, Suite 200 
Weather: Variable Fort Washington, PA S~eCode:ODOOOODOOOOOOOOOOOOO 

ATR #I Operator: NDB Station tO: oooooooooooooooooooo 
Elm Street east of 

Old Elm Street 

Westbound Latitude: 0' 0,000 Undefined 

Start 0 16 21 26 31 36 41 46 51 56 61 66 71 65th 95th 
___ Itrm~ .... 15 20 .... 25 30 35 40 ....... 45 50 §5 60 65 .... 70 75 . ...... Total Percent . .. Percent 

05/24112 0 0 1 2 3 2 0 0 0 0 0 0 0 8 35 37 
01:00 0 0 1 13 5 1 0 0 0 0 0 0 0 20 33 35 
02:00 0 0 4 11 3 2 2 0 0 0 0 0 0 22 39 41 
03:00 0 0 5 6 9 9 2 0 0 0 1 0 0 34 39 41 
04:00 0 4 15 25 34 10 5 0 0 0 0 0 0 93 36 40 
05:00 2 3 14 58 74 31 to 0 0 1 0 0 0 193 37 41 
06:00 0 7 36 81 81 40 3 0 1 0 0 0 250 36 39 
07:00 0 5 50 112 96 27 4 0 0 2 0 0 297 35 39 
08:00 0 4 38 92 109 28 5 0 1 0 0 0 278 35 39 
09:00 1 10 42 122 82 28 4 1 0 1 0 0 0 291 35 39 
10:00 10 13 38 81 94 27 3 0 0 0 1 0 0 267 35 39 
11:00 0 6 52 91 78 38 4 0 1 0 0 0 0 270 36 39 

12 PM 2 18 41 114 72 25 6 0 1 1 0 0 0 279 35 39 
13:00 1 28 59 119 92 9 2 1 1 2 0 0 315 34 35 
14•00 0 24 76 122 76 20 1 0 0 0 0 0 0 319 34 37 
15:00 4 7 55 132 92 30 5 1 0 1 0 0 0 327 35 39 
16:00 0 3 44 109 102 33 4 0 0 0 0 0 0 295 35 39 
17:00 1 10 28 104 73 17 2 0 0 1 0 0 0 236 34 37 
18:00 0 10 30 103 85 15 1 2 0 0 0 0 0 246 34 37 
19:00 0 3 23 72 50 7 2 0 0 0 0 0 0 157 34 36 
20:00 0 3 20 58 25 4 1 0 0 0 0 0 0 111 33 35 
21:00 0 4 8 18 13 8 2 0 0 0 0 0 0 51 36 39 
22:00 0 0 4 11 7 3 1 0 0 0 0 0 0 26 35 38 
23:00 0 1 2 5 5 1 0 0 _n_. 0 0 0 0 . 14 34 35 
Total 21 163 684 1ey~3 1360 415 .... 68 5 5 9 6 0 ... 9 4399 

Perr;ent 0.5% ----=~_,}'o/o 15.5%. 3J.Bjb 30.9% 9,1')1; 1,5°/o 0.1 '1(, ~-·-0.1% 0.2% O_,J~ftJ 0.0% ·~0.0% __ 
AM Peak 10:00 10;00 11:00 09:00 08:00 06:00 05:00 09:00 06:00 07:00 03;00 07:00 

Vol. 10 13 __ .. ~52 122 109 40 ....... 1_0_. 1 1 2 1 --~__2.9_L -------------· ---------·---~- ------·--·-· 
PM Peak 15:00 13:00 14:00 15:00 15:00 16:00 12:00 18:00 12:00 12:00 13:00 15:00 

VoL 4 28 78 132 102 33 5 2 1 1 2 327 

Page 2 



Municipality: Conshohocken 
Comments: None 
Weather: Variable 
ATR #/Operator; NOB 

We~!~OUI}_d ____ 
Start 0 16 21 26 31 
Time ----- 15 20 .. 25 -----~-~- 35 

05/25112 0 1 0 5 1 
01:00 0 0 0 3 5 
oz:oo 0 1 1 7 8 
03:00 0 1 7 15 20 
04:00 0 7 8 29 24 
05:00 0 0 22 70 72 
06:00 1 7 26 104 85 
07:00 3 5 31 112 87 
08:00 2 18 50 122 76 
09:00 0 13 57 124 96 
10:00 4 22 42 101 94 
11:00 B 21 43 137 75 

12 PM 2 g 75 158 79 
13:00 10 12 56 145 118 
14:00 5 16 70 150 130 
15:00 3 10 56 143 120 
16:00 B 12 72 127 128 
17:00 0 5 25 85 88 
18:00 
19:00 
20:00 
21:00 
22:00 

__ Z;ul_O __ .. , _________ 
. .Total 46 ... 160 .... 541 163.I.. 1305 

-~~~ ---~~~'L __ 1_5~~~8.7% ~- 30.9% 
AM Peak 11:00 10:00 09:00 

VoL_ 8 22 57 
PM Po•k 13:00 14:00 12:00 

Vol. 10 18 75 

Total 
72 370 1498 

Percent 0.7% 3.7% 14.9% 
15th Percentile: 
5oth Percentile ; 
85th Percentile : 
95th Percentile : 

Stats 10 MPH Pace Speed: 
Number in Pflce : 
Pefc.ent in Pace : 

Number of Vehicles> 55 MPH: 
Psrc:ent at Vehiclss > 55 MPH : 

Mean Speed(Avere.ge) : 

11:00 09:00 
137 96 

12:00 14:00 
158 130 

3844 3124 

38.3% 31.1% 
24MPH 
30MPH 
35 MPH 
39 MPH 

26-35 MPH 
6968 

69.4%) 
37 

0.4% 
30 MPH 

McMahon Associates, Inc. 
Transportation Engineers and Planners 

425 Commerce Drive, Suite 200 
Fort Washington, PA Sits Code: 00000000000000000000 

Station ID: OOOOOOOOOOOOOOOODOOO 
Elm Street east of 

Old Elm Street 
Lafrtude: 0' 0.000 Undefined 

--------~ 

36 41 45 51 55 51 55 71 85th 95th 
40 45 50 55 5Q 65 ~---7ft ... __ TQ!_al Percent .. ~J~_ercent 

2 0 0 0 0 0 0 0 9 36 37 
0 0 0 0 0 0 0 0 8 34 35 
1 1 0 0 0 0 0 0 19 34 40 
8 2 0 0 0 0 0 0 53 36 39 

18 4 0 0 1 0 0 0 89 38 41 
18 7 0 0 1 0 0 0 190 35 40 
35 3 0 2 1 0 0 0 264 36 39 
23 B 0 1 1 0 0 0 271 35 39 
27 2 0 0 1 1 0 0 299 35 38 
18 6 0 1 1 3 0 0 319 34 39 
18 6 0 1 0 0 0 0 288 34 38 
14 5 0 2 0 0 0 0 305 34 37 
23 5 5 1 1 0 0 0 358 34 39 
22 3 4 1 0 0 0 0 369 34 38 
23 1 2 0 1 0 0 0 398 34 37 
37 3 2 0 4 0 0 0 378 35 39 
29 • 0 0 0 0 0 0 382 35 38 
21 1 0 1 1 0 0 0 227 35 38 

335 63 13 ... 10 13 4 ... 0 0 4.?.27 
---------~-" 

7.9% 1.frj\ 0.3% 0.2% Q,J% 0.1% ---------~-% __ Q_..Q.~ ---------~---.. ·----~---
06:00 07:00 06:00 04:00 09:00 09:00 

35 8 .... _2 ____ L ·-- -~---.. - - 319 
i5:oo- 16:00 

~oo __ , 
12:00 15:00 14:00 

37 6 5 1 4 398 

909 150 20 17 26 11 0 0 1 0()41 

9.1% __ 1.,5% 0,2% .... 0.2% ___ Q.3% D.P/n ______ o __ gy,_, - __ g,O% ~--------------
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McMahon Associates, Inc. 
Municipality: Conshohocken Transportation Engineers and Planners 
Comments: None 425 Commerce Drive, Suite 200 
Weather: Variable Fort Washington, PA Silo Code: 00000000000000000000 
ATR #I Operator: NOB Station ID: OOOOOOOOOOOOOOOOOOOO 

Elm Street east af 
Old Elm Street 

Eastbound Latitude: 0' o.oo-o Undefined 
.. -----~----

Start 0 16 21 26 31 36 41 46 51 56 61 66 71 85th 95th 
______ Tim~L. 15 2Q ... 25 30 35 40 ... 45 50 55 60 55 70 .?J? Total Pe~cent. Percent 

05/23112 
01:00 
02:00 
03:00 
04:00 
05:00 
06:00 
07:00 
08:00 
09:00 
10:00 
11:00 

12 PM 
13:00 
14:00 
15:00 3 16 74 170 75 17 6 0 0 0 0 0 362 33 37 
16:00 5 19 53 125 76 10 0 2 0 2 0 0 0 292 33 35 
17:00 0 2 39 90 61 9 2 0 0 1 0 0 0 204 34 36 
18:00 0 4 42 82 64 7 1 1 0 0 0 0 0 201 34 35 
19:00 0 6 48 53 36 5 3 0 0 D 0 0 0 151 33 35 
20:00 0 2 21 26 16 5 0 0 0 0 0 D 0 70 33 36 
21:00 D 1 5 12 4 3 0 0 0 0 0 D D 25 33 37 
22:00 D 0 5 18 11 1 1 0 0 0 D 0 0 36 34 35 
23:00 ..... 0 0 6 4 5 0 0 0 .... o 0 0 .. 0 15 33 34 
Total § 50 293 580 348 57 13 3 3 0 0 0 1356 

... P.~rcent 0.6% ;3.7% 21,6% 42.~.'l'i>. 25.7% 4.2% ____ 1.0% 0.2% _______ .JJ,1% 0.2% o,o% O.O% __ _M'l'i> 
AM Peak 

__ Vol.-··· 
PM Peak 15:00 16:00 15:00 15:00 15:00 15:00 15:00 16:00 15:00 16:00 15:00 

VoL 5 19 74 170 76 17 6 2 1 2 362 
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Municipality: Conshohocken 
Comment:>: No-ne 
Weatht:w Variable 
ATR #I Operator: NOB 

Eastbound 

McMahon Associates, Inc. 
Transportation Engineers and Planners 

425 Commerce Drive, Suite 200 
Fort Washington, PA Site Code: OOOOOOOOOOOOOOOOOOOO 

Station ID: oooooooooooooooooooo 
Elm Street east of 

Old Elm Stteet 
Latitude; 0' 0.000 Undefined 

start o 16 21 26 31 36 41 46 51 56 61 66 71 85th DStt1 
~--Itr:ne 1.~--~- 20 25 JD -~-----1P-~---~-~ _ _____2!] ______ ~~------~-~--65 ______ LQ 75 Total _P.~rcent Perr.e_nt 

05/24112 0 1 2 5 5 0 0 0 0 0 0 0 0 13 33 34 
01:00 0 0 2 6 3 0 0 0 0 0 0 0 0 11 31 32 
02:00 1 4 0 2 3 0 0 0 0 0 0 0 0 10 31 32 
03:00 0 0 12 13 14 1 0 0 0 1 0 0 0 41 34 35 
04:00 0 1 2 3.8 15 5 1 0 1 0 0 0 0 6J 35 39 
05 00 0 2 13 62 49 5 2 1 1 0 0 0 0 135 34 37 
06:00 2 8 33 137 72 10 1 0 0 2 0 0 0 265 34 35 
07:00 0 6 56 112 63 10 5 0 2 1 0 0 0 255 34 38 
os:oo 1 3 54 142 76 8 13 0 0 1 0 0 0 291 34 35 
09:00 2 10 58 119 58 7 7 1 0 0 0 0 0 262 33 37 
1 0:00 4 16 73 136 60 8 4 0 2 0 0 0 304 33 35 
11:00 1 7 66 139 81 9 5 0 1 0 0 0 0 309 34 35 

12 PM 2 17 72 99 51 9 3 0 1 0 0 0 0 254 33 35 
13:00 5 30 80 124 60 5 9 0 0 0 0 0 0 3\3 33 35 
14:00 8 24 81 179 53 1 8 0 0 0 0 0 0 354 31 35 
15:00 0 25 97 156 79 5 4 0 1 1 D 0 0 368 33 35 
16:00 0 7 50 137 64 9 5 1 0 0 0 0 0 293 34 35 
17:00 0 5 35 92 65 6 2 1 2 0 0 0 0 208 34 36 
18:00 1 12 38 87 46 9 2 1 1 0 0 0 0 197 34 37 
19:00 0 2 31 48 33 3 1 0 0 0 0 0 0 118 33 35 
20:00 0 4 22 54 18 1 0 0 0 1 0 0 0 110 31 34 
21:00 0 1 8 20 B 3 0 0 0 0 0 0 0 40 33 36 
22:00 0 1 5 14 11 D 1 0 0 0 0 0 0 32 33 35 

~-23:00 ... 0 ._2. 3 B .5 0 0 .. 0 0 0 .. D 0 0 18 32 ... ~ 
Total 27 188 893 1939 1012.. 114 ..... Jill.. 6 10 9 0 0 0 4264 __ . __ _ 

P~r.~@L ___ ~ 0.6% --=----4A%·--:=_ ___ 20.9% _____ 45~~-%----~~_.7% ~---~% ____ 1_.~-~------0..o..L~-- o.2% o.2flfa o.o% _______ _QJI% ______ g-'_Q~---- -.c=---------~--
AM Peak 1o:oo 1o:oo 1o:oo o8:oo 11:oo 06:00 09:oo os:oo ·· 07:6o-~o6:o_o ___ ,~ 11:oo 

Vol, 4 16 73 142 61 10 7 1 2 2 309 
PM Peak 14:00~· 13:00 15:00 14:00 16:00 12:00 13:00 16:00 17:00 15:00 15:00 

Vol. 8 30 97 179 84 9 9 1 2 1 368 
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Municipality: Conshohocken 
Comments: None 
Wea.ther: Variable 
ATR #I Operator: NDB 

Start 0 16 21 

__ _Ij_~,~·~~--15~-~w" ••••••••••••?*0 __ ~2.,5~ 
05/25/12 0 0 4 

01:00 0 0 2 
02:00 0 1 3 
03:00 0 0 7 
04:00 0 1 B 
05:00 0 1 15 
06:00 4 16 01 
07:00 2 10 83 
OB:OO 0 7 51 
09:00 3 18 '9'9 
10:00 5 32 90 
11:00 4 24 96 

12PM 5 16 78 
13:00 5 11 95 
14:00 2 22 104 
15:00 6 27 85 
16:00 1 22 88 
17:00 9 14 31 
18:00 
19:00 
20:00 
21:00 
22:00 

26 
30 

6 
4 
6 

14 
32 
64 

125 
123 
105 
144 
144 
135 
157 
121 
125 
162 
119 

81 

McMahon Associates, Inc. 
Transportation Engineens and Plannens 

425 Commerce Drive, Suite 200 

31 36 

---'3";5'--_ AQ 
2 0 
3 3 
2 1 
9 • 

26 5 
63 11 
51 7 
39 8 
51 9 
42 4 
50 8 
60 3 
49 4 
50 6 
61 3 
69 6 
62 6 
40 4 

Fort Washington, PA 

41 
45 

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

46 
50 

0 
0 
0 
0 
0 
2 
0 

0 
1 
2 
0 
2 
0 
1 
0 
2 
0 
0 

51 58 61 66 
__-,5*5 __ __,so _____ 6"'s __ __,7.,_,o_ 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 1 0 0 
0 0 0 0 
1 0 0 0 
1 2 0 0 
0 1 0 0 
0 2 0 0 
2 0 0 0 
0 2 0 0 
Q 1 0 0 
1 0 0 0 
0 0 0 0 
2 0 0 0 
0 0 0 0 
0 0 0 0 

Si~Code:OOOOOOOOOOOOOOOOOOOO 
station ID: OOOOOOOOOOOOOOOOOOOO 

Elm Street east of 
Old Elm Street 

Latitude: 0' 0.000 Undefined 

71 
75 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

85th 95th 
--'T"o"ita"I_..JPccee<r"ce".:n~t~..JPc:•"'~~.O.L 

12 30 31 
12 38 37 
14 32 40 
34 34 37 
75 35 39 

158 35 38 
266 32 35 
271 32 35 
227 33 36 
317 31 35 
335 32 35 
329 32 35 
313 31 34 
293 32 35 
322 32 35 
J6J 33 35 
303 33 35 
187 33 35 

23:00 --c=~--=~-~---~---~···--···---oc;----c~--~- ~--·....,---~--=:;----···············--
Total ....... 1L....._ ... .f.2.f. 1000 1668 735 92.... 41 10 ~7--=~9?......- Q_---cccc'fo--=~o,____~3;,8,3u1 ___ _ 

_____E_~rcent ______ t.f.% ___ c"5,..8C}%}?.'--'2.!'6':.1'0%~ _ _:o4c,3"'.5"'o/."'c'--1c;9'c.2'=%"-. ~2.o"4~%e.__...,t!,'-'·1f%'---_--'!OC'.3'f%~---"0".2';'%~---,"0,:?._% ____ 0!e·c!!.Og%c._ _ _,.o><0:!2%'-._--"0.,0.J'%'-----c-:c-::-~ _____ _ 
AM Peak 10:00 10:00 09:00 09:00 05:00 05:00 10:00 05:00 10:00 07:00 10:00 

PM P~~~ tiii~ ts":~:c;~;---.,;1-o4:0:~*~---.t5:':144;;::oo;---;1c:5"':~o;~- 13:+ci6!;---.,;t·4-.o-6-···-:;;1s":;eo~;---;tc:5-.e:o;;;~--"'t2o~-------···--------.15;"3*~6:;-- ........... ---··-
Vol. 9 27 Hl4 162 69 6 5 2 2 1 363 

Total 
82 460 2186 4187 2095 263 120 19 18 

_.c.P..,er..,ce"-n"'t~-- 0.9% 4.9% 23.1% .......... 44.3%.~_22.2% _ _,2,.8"%"---"L.;t%,__ _ _,o'".2"%"---··o.2% ... 

Stats 

15U"I Psrcentlle: 23 MPH 
5001 PercenUio: 28 MPH 
851.11 Percentile : 33 MPH 
95th Perc;enti!e: :35 MPH 

10 MPH Pace Speed: 
Number in Pace· 
Percent in Pace 

Number of Vehicles > 55 MPH 
Percent of Vehicles> 55 MPH 

Mean Speed(Avorage) 

21-30 MPH 
5373 

67.4% 
21 

0.2% 
2BMPH 

21 

0.2% 

0 

0.0% 

0 

0.0% 

0 

0.0% 

9451 
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Western Access 



~MCf/'fYjj.9JJ..~.~9.9f-ID·.1~s. 
RESPONSIVE 

TRANSI'ORTATION 
SOl.UTlONS 

Route W ES..,. f. '-IM S""t<Z.e.£..-r 
Nearest Intersection w ~~ ........... ~ G.1Sv" st 

Distance From ______ _ 

toa 

Township Co ...... s~\(.€N ~uG..l~ 90 

County MoJ'l Date 8:/.\./.lol~ 
Station No. ofLanes_!,__., J)~""' 
Speed Limit ~s-"''" 
Type Pavement fupJ-,1\ 
Roadway Width. _____ _ 
Drrection of Traffic flllC i""f,ov /Jt:> 

Time Strut I :)..: ~o 
Time Finish l 3. • ~ o 
Weather (;I~ /~ .. " 70 

Conditions D rj 

Total Vehicles. ______ _ "" 

..-.. 

Blue Car e ~ 
~ 

~ :!() 

Red 
Heavy • Truck 

Green 
Light ~ Truck 

.-o 
IV 
IV 
0.. 

r/1 

~0 

Modal Speed 
M.P.H. 

J •} 

Pace 
M.P.H_ to 
M.P.H. 

% Vehicles in Pace 10 

% 
%Vehicles Above Pace 

% 
% Vehicles Below Pace 

% IO 

85 Percentile Speed 
~I M.P.H. 

COUNT DATE 

OBSERVER 
i :Bdm\forms\spc~d_51udy_!>h-eet 

., 

1l 

,, 

5i 

S4 

52 

• 
1• . 

" 
>6 

• 
-~ ... 1-

• 
'' ~ -" I • -• , • • • l e I• 
21 

• I • ,. 
,. 
21 
~ 
~-
1-

lB 

,. 
l4 

l2 

--- -· 

1- -• -I • • 
I • • • I • ; . _ ... _0!. • ..t. I ~ fl -• • I • . • • 1- • . - • -.. -. ... _ -• . -.... 1 ... • . , ... 
• 

5 10 1: 20 25 

:\'6 No. ofVehicles 



APPENDIX H 

 

Future (2019) without Development Capacity/ 

Level‐of‐Service Analysis Worksheets 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Lanes, Volumes, Timings 2019 Future without Development

4: Maple Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2019 without\2019 Without AM-opt.syn Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 19 423 2 8 272 9 12 10 52 41 1 67
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 10 14 12 10 13 12 12 12 12 12 16 12
Grade (%) 2% 0% 1% -1%
Storage Length (ft) 79 0 75 0 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 1.00 0.98 0.98
Frt 0.999 0.995 0.905 0.917
Flt Protected 0.950 0.950 0.992 0.981
Satd. Flow (prot) 1491 1711 0 1400 1601 0 0 1572 0 0 1789 0
Flt Permitted 0.574 0.485 0.917 0.852
Satd. Flow (perm) 898 1711 0 714 1601 0 0 1452 0 0 1548 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 5 57 73
Link Speed (mph) 25 25 25 25
Link Distance (ft) 600 300 222 228
Travel Time (s) 16.4 8.2 6.1 6.2
Confl. Peds. (#/hr) 7 3 3 7 4 5 5 4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 6% 11% 0% 14% 16% 0% 0% 0% 0% 0% 0% 2%
Adj. Flow (vph) 21 460 2 9 296 10 13 11 57 45 1 73
Shared Lane Traffic (%)
Lane Group Flow (vph) 21 462 0 9 306 0 0 81 0 0 119 0
Number of Detectors 1 2 1 2 1 1 1 1
Detector Template Left Thru Left Thru Left Thru Left Thru
Leading Detector (ft) 20 100 20 100 20 15 20 35
Trailing Detector (ft) 0 0 0 0 0 -5 0 -5
Detector 1 Position(ft) 0 0 0 0 0 -5 0 -5
Detector 1 Size(ft) 20 6 20 6 20 20 20 40
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 2 4 8
Detector Phase 6 6 2 2 4 4 8 8
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0

Lanes, Volumes, Timings 2019 Future without Development

4: Maple Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2019 without\2019 Without AM-opt.syn Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 59.0 59.0 59.0 59.0 21.0 21.0 21.0 21.0
Total Split (%) 73.8% 73.8% 73.8% 73.8% 26.3% 26.3% 26.3% 26.3%
Maximum Green (s) 54.0 54.0 54.0 54.0 16.0 16.0 16.0 16.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
v/c Ratio 0.03 0.33 0.02 0.23 0.37 0.48
Control Delay 3.7 4.0 1.5 2.5 18.2 21.2
Queue Delay 0.0 0.0 0.0 0.3 0.0 0.0
Total Delay 3.7 4.0 1.5 2.8 18.2 21.2
Queue Length 50th (ft) 2 49 0 43 11 21
Queue Length 95th (ft) m8 95 2 90 47 65
Internal Link Dist (ft) 520 220 142 148
Turn Bay Length (ft) 79 75
Base Capacity (vph) 735 1400 584 1311 353 386
Starvation Cap Reductn 0 0 0 532 0 0
Spillback Cap Reductn 0 17 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.33 0.02 0.39 0.23 0.31

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 31 (39%), Referenced to phase 2:WBTL and 6:EBTL, Start of Yellow
Natural Cycle: 45
Control Type: Actuated-Coordinated
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     4: Maple Street & Elm Street



HCM 2010 Signalized Intersection Summary 2019 Future without Development

4: Maple Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2019 without\2019 Without AM-opt.syn Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 19 423 2 8 272 9 12 10 52 41 1 67
Number 1 6 16 5 2 12 7 4 14 3 8 18
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 0.98 0.97 0.98 0.97
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
Adj Sat Flow, veh/h/ln 1681 1670 1782 1579 1621 1800 1791 1791 1791 1809 1859 1809
Adj Flow Rate, veh/h 21 460 2 9 296 10 13 11 42 45 1 41
Adj No. of Lanes 1 1 0 1 1 0 0 1 0 0 1 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 6 11 11 14 16 16 0 0 0 0 0 0
Cap, veh/h 870 1348 6 725 1264 43 72 33 90 134 9 67
Arrive On Green 1.00 1.00 1.00 1.00 1.00 1.00 0.08 0.09 0.08 0.08 0.09 0.08
Sat Flow, veh/h 962 1662 7 783 1559 53 207 374 1017 740 102 751
Grp Volume(v), veh/h 21 0 462 9 0 306 66 0 0 87 0 0
Grp Sat Flow(s),veh/h/ln 962 0 1669 783 0 1612 1599 0 0 1593 0 0
Q Serve(g_s), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0
Cycle Q Clear(g_c), s 0.0 0.0 0.0 0.0 0.0 0.0 3.1 0.0 0.0 4.0 0.0 0.0
Prop In Lane 1.00 0.00 1.00 0.03 0.20 0.64 0.52 0.47
Lane Grp Cap(c), veh/h 870 0 1354 725 0 1307 176 0 0 190 0 0
V/C Ratio(X) 0.02 0.00 0.34 0.01 0.00 0.23 0.37 0.00 0.00 0.46 0.00 0.00
Avail Cap(c_a), veh/h 870 0 1354 725 0 1307 358 0 0 364 0 0
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.85 0.00 0.85 0.99 0.00 0.99 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 35.1 0.0 0.0 35.4 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.0 0.6 0.0 0.0 0.4 1.3 0.0 0.0 1.7 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 0.0 0.0 0.4 0.0 0.0 0.3 2.7 0.0 0.0 3.6 0.0 0.0
LnGrp Delay(d),s/veh 0.0 0.0 0.6 0.0 0.0 0.4 36.4 0.0 0.0 37.2 0.0 0.0
LnGrp LOS A A A A D D
Approach Vol, veh/h 483 315 66 87
Approach Delay, s/veh 0.6 0.4 36.4 37.2
Approach LOS A A D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 68.9 11.1 68.9 11.1
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 54.0 16.0 54.0 16.0
Max Q Clear Time (g_c+I1), s 2.5 5.1 2.5 6.0
Green Ext Time (p_c), s 6.5 0.3 6.5 0.3

Intersection Summary
HCM 2010 Ctrl Delay 6.3
HCM 2010 LOS A

Lanes, Volumes, Timings 2019 Future without Development

5: Oak Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2019 without\2019 Without AM-opt.syn Page 4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 13 459 48 20 261 2 16 4 70 3 19 22
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 10 13 12 10 11 12 12 11 12 12 16 12
Grade (%) 7% -9% 0% 0%
Storage Length (ft) 77 0 95 95 0 95 0 0
Storage Lanes 1 0 1 1 0 1 0 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 1.00 0.98 1.00 0.97 0.99
Frt 0.986 0.850 0.850 0.932
Flt Protected 0.950 0.950 0.961 0.997
Satd. Flow (prot) 1540 1580 0 1573 1623 1599 0 1672 1457 0 1875 0
Flt Permitted 0.590 0.382 0.772 0.983
Satd. Flow (perm) 951 1580 0 632 1623 1561 0 1341 1418 0 1848 0
Right Turn on Red Yes Yes No No
Satd. Flow (RTOR) 7 27
Link Speed (mph) 25 25 25 25
Link Distance (ft) 300 550 247 248
Travel Time (s) 8.2 15.0 6.7 6.8
Confl. Peds. (#/hr) 5 4 4 5 1 4 4 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 0% 13% 0% 6% 12% 0% 0% 0% 5% 0% 0% 0%
Adj. Flow (vph) 14 483 51 21 275 2 17 4 74 3 20 23
Shared Lane Traffic (%)
Lane Group Flow (vph) 14 534 0 21 275 2 0 21 74 0 46 0
Number of Detectors 1 2 1 2 1 1 1 1 1 1
Detector Template Left Thru Left Thru Right Left Thru Right Left Thru
Leading Detector (ft) 20 100 35 100 20 20 35 35 20 35
Trailing Detector (ft) 0 0 -5 0 0 0 -5 -5 0 -5
Detector 1 Position(ft) 0 0 -5 0 0 0 -5 -5 0 -5
Detector 1 Size(ft) 20 6 40 6 20 20 40 40 20 40
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Perm NA pm+pt NA Perm Perm NA Perm Perm NA
Protected Phases 6 5 2 4 8
Permitted Phases 6 2 2 4 4 8
Detector Phase 6 6 5 2 2 4 4 4 8 8
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 13.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 29.0 29.0 25.0 54.0 54.0 26.0 26.0 26.0 26.0 26.0
Total Split (%) 36.3% 36.3% 31.3% 67.5% 67.5% 32.5% 32.5% 32.5% 32.5% 32.5%
Maximum Green (s) 24.0 24.0 20.0 49.0 49.0 21.0 21.0 21.0 21.0 21.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max None C-Max C-Max None None None None None
v/c Ratio 0.02 0.45 0.04 0.21 0.00 0.12 0.39 0.19
Control Delay 4.8 5.6 3.0 3.3 0.0 30.3 36.9 31.2
Queue Delay 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.8 6.0 3.0 3.3 0.0 30.3 36.9 31.2
Queue Length 50th (ft) 1 23 2 29 0 9 34 21
Queue Length 95th (ft) m7 150 8 64 0 28 70 48
Internal Link Dist (ft) 220 470 167 168
Turn Bay Length (ft) 77 95 95 95
Base Capacity (vph) 710 1182 748 1304 1259 368 389 508
Starvation Cap Reductn 0 229 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.02 0.56 0.03 0.21 0.00 0.06 0.19 0.09

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 15 (19%), Referenced to phase 2:WBTL and 6:EBTL, Start of Yellow
Natural Cycle: 60
Control Type: Actuated-Coordinated
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     5: Oak Street & Elm Street

HCM 2010 Signalized Intersection Summary 2019 Future without Development

5: Oak Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2019 without\2019 Without AM-opt.syn Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 13 459 48 20 261 2 16 4 70 3 19 22
Number 1 6 16 5 2 12 7 4 14 3 8 18
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 0.98 0.98 0.98 0.97
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
Adj Sat Flow, veh/h/ln 1737 1616 1737 1775 1679 1881 1800 1800 1714 1800 1872 1800
Adj Flow Rate, veh/h 14 483 49 21 275 1 17 4 68 3 20 15
Adj No. of Lanes 1 1 0 1 1 1 0 1 1 0 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 13 13 6 12 0 0 0 5 0 0 0
Cap, veh/h 841 1061 108 742 1362 1293 177 35 126 54 86 60
Arrive On Green 1.00 1.00 1.00 0.03 0.81 0.81 0.08 0.09 0.09 0.08 0.09 0.08
Sat Flow, veh/h 1022 1444 146 1690 1679 1594 1074 391 1424 63 969 673
Grp Volume(v), veh/h 14 0 532 21 275 1 21 0 68 38 0 0
Grp Sat Flow(s),veh/h/ln 1022 0 1590 1690 1679 1594 1464 0 1424 1704 0 0
Q Serve(g_s), s 0.0 0.0 0.0 0.2 3.0 0.0 0.0 0.0 3.7 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 0.0 0.0 0.2 3.0 0.0 0.9 0.0 3.7 1.7 0.0 0.0
Prop In Lane 1.00 0.09 1.00 1.00 0.81 1.00 0.08 0.39
Lane Grp Cap(c), veh/h 841 0 1168 742 1362 1293 193 0 126 179 0 0
V/C Ratio(X) 0.02 0.00 0.46 0.03 0.20 0.00 0.11 0.00 0.54 0.21 0.00 0.00
Avail Cap(c_a), veh/h 841 0 1168 1141 1362 1293 448 0 392 491 0 0
HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.95 0.00 0.95 0.28 0.28 0.28 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 1.8 1.7 1.4 34.0 0.0 34.9 34.2 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.0 1.2 0.0 0.1 0.0 0.2 0.0 3.5 0.6 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 0.0 0.0 0.7 0.2 2.3 0.0 0.8 0.0 2.8 1.5 0.0 0.0
LnGrp Delay(d),s/veh 0.0 0.0 1.2 1.8 1.8 1.4 34.2 0.0 38.4 34.8 0.0 0.0
LnGrp LOS A A A A A C D C
Approach Vol, veh/h 546 297 89 38
Approach Delay, s/veh 1.2 1.8 37.4 34.8
Approach LOS A A D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6 8
Phs Duration (G+Y+Rc), s 68.9 11.1 6.1 62.8 11.1
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 49.0 21.0 20.0 24.0 21.0
Max Q Clear Time (g_c+I1), s 5.5 6.2 2.7 2.5 3.7
Green Ext Time (p_c), s 6.8 0.3 0.0 5.8 0.4

Intersection Summary
HCM 2010 Ctrl Delay 6.0
HCM 2010 LOS A
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 28 30 486 542 58 24 306 481 886 24 1154 40
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 11 9 12 10 11 12 10 10 13 9 11 12
Grade (%) 2% -5% 5% 0%
Storage Length (ft) 135 202 135 0 266 130 276 0
Storage Lanes 1 1 2 0 1 1 1 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 0.95
Ped Bike Factor 1.00 1.00 1.00 0.98 1.00 1.00
Frt 0.850 0.957 0.850 0.995
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1411 1445 1402 3081 1656 0 1415 3022 1511 1539 3179 0
Flt Permitted 0.950 0.950 0.078 0.475
Satd. Flow (perm) 1406 1445 1402 3081 1656 0 116 3022 1478 768 3179 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 895 3
Link Speed (mph) 25 25 25 25
Link Distance (ft) 550 430 452 462
Travel Time (s) 15.0 11.7 12.3 12.6
Confl. Peds. (#/hr) 2 2 7 2 2 7
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Heavy Vehicles (%) 16% 11% 8% 3% 0% 9% 10% 3% 2% 0% 3% 14%
Adj. Flow (vph) 28 30 491 547 59 24 309 486 895 24 1166 40
Shared Lane Traffic (%)
Lane Group Flow (vph) 28 30 491 547 83 0 309 486 895 24 1206 0
Number of Detectors 1 1 1 1 1 1 2 1 1 2
Detector Template Left Thru Right Left Thru Left Thru Right Left Thru
Leading Detector (ft) 35 35 35 35 35 30 100 20 20 100
Trailing Detector (ft) -5 -5 -5 -5 -5 -10 0 0 0 0
Detector 1 Position(ft) -5 -5 -5 -5 -5 -10 0 0 0 0
Detector 1 Size(ft) 40 40 40 40 40 40 6 20 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Split NA pm+ov Split NA pm+pt NA Perm Perm NA
Protected Phases 8 8 1 4 4 1 6 2
Permitted Phases 8 6 6 2
Detector Phase 8 8 1 4 4 1 6 6 2 2
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0

Lanes, Volumes, Timings 2019 Future without Development
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 21.0 21.0 23.0 23.0 23.0 23.0 66.0 66.0 43.0 43.0
Total Split (%) 19.1% 19.1% 20.9% 20.9% 20.9% 20.9% 60.0% 60.0% 39.1% 39.1%
Maximum Green (s) 15.0 15.0 17.0 17.0 17.0 17.0 60.0 60.0 37.0 37.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lag Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None Min None None Min C-Max C-Max C-Max C-Max
v/c Ratio 0.25 0.26 1.30 1.09 0.31 1.08 0.25 0.71 0.07 0.88
Control Delay 51.8 52.1 187.9 108.9 44.1 107.8 9.7 4.2 21.7 38.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 51.8 52.1 187.9 108.9 44.1 107.8 9.7 4.2 21.7 38.8
Queue Length 50th (ft) 19 20 ~425 ~223 52 ~206 75 0 10 416
Queue Length 95th (ft) 47 50 #602 #332 100 #388 111 50 29 #596
Internal Link Dist (ft) 470 350 372 382
Turn Bay Length (ft) 135 202 135 266 130 276
Base Capacity (vph) 205 210 377 504 270 286 1933 1268 330 1371
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.14 0.14 1.30 1.09 0.31 1.08 0.25 0.71 0.07 0.88

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%), Referenced to phase 2:SBTL and 6:NBTL, Start of Yellow
Natural Cycle: 115
Control Type: Actuated-Coordinated
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     6: Fayette Street & Elm Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 28 30 486 542 58 24 306 481 886 24 1154 40
Number 3 8 18 7 4 14 1 6 16 5 2 12
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 0.99 1.00 0.99
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
Adj Sat Flow, veh/h/ln 1536 1541 1650 1791 1798 1845 1595 1704 1789 1728 1741 1800
Adj Flow Rate, veh/h 28 30 403 547 59 24 309 486 734 24 1166 40
Adj No. of Lanes 1 1 1 2 1 0 1 2 1 1 2 0
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 16 11 8 3 0 0 10 3 2 0 3 3
Cap, veh/h 213 224 433 542 199 81 314 1795 838 211 1127 39
Arrive On Green 0.15 0.15 0.15 0.16 0.16 0.15 0.16 0.55 0.55 0.35 0.35 0.34
Sat Flow, veh/h 1463 1541 1397 3310 1215 494 1519 3237 1511 422 3263 112
Grp Volume(v), veh/h 28 30 403 547 0 83 309 486 734 24 591 615
Grp Sat Flow(s),veh/h/ln 1463 1541 1397 1655 0 1709 1519 1619 1511 422 1654 1720
Q Serve(g_s), s 1.8 1.9 16.0 18.0 0.0 4.7 17.5 8.7 46.3 4.3 38.0 38.0
Cycle Q Clear(g_c), s 1.8 1.9 16.0 18.0 0.0 4.7 17.5 8.7 46.3 4.3 38.0 38.0
Prop In Lane 1.00 1.00 1.00 0.29 1.00 1.00 1.00 0.07
Lane Grp Cap(c), veh/h 213 224 433 542 0 280 314 1795 838 211 571 594
V/C Ratio(X) 0.13 0.13 0.93 1.01 0.00 0.30 0.98 0.27 0.88 0.11 1.03 1.03
Avail Cap(c_a), veh/h 213 224 433 542 0 280 314 1795 838 211 571 594
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) 0.90 0.90 0.90 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 40.9 41.0 36.9 46.0 0.0 40.6 33.0 12.8 21.2 25.0 36.0 36.0
Incr Delay (d2), s/veh 0.2 0.2 25.0 41.2 0.0 0.6 46.2 0.4 12.4 1.1 46.7 46.2
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 1.4 1.5 20.9 20.3 0.0 4.1 19.4 7.1 29.8 1.0 44.5 46.1
LnGrp Delay(d),s/veh 41.2 41.2 61.9 87.2 0.0 41.2 79.2 13.2 33.6 26.1 82.7 82.2
LnGrp LOS D D E F D E B C C F F
Approach Vol, veh/h 461 630 1529 1230
Approach Delay, s/veh 59.3 81.1 36.3 81.4
Approach LOS E F D F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 23.0 43.0 23.0 66.0 21.0
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 17.0 37.0 17.0 60.0 15.0
Max Q Clear Time (g_c+I1), s 20.0 40.5 20.5 48.8 18.5
Green Ext Time (p_c), s 0.0 0.0 0.0 9.4 0.0

Intersection Summary
HCM 2010 Ctrl Delay 60.8
HCM 2010 LOS E
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Lane Group EBL2 EBL EBT EBR WBT WBR WBR2 NBL2 NBL NBT NBR SBL
Lane Configurations
Volume (vph) 54 0 254 33 244 138 8 3 14 0 2 7
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 10 12 14 12 16 12 12 12 15 12 12 12
Grade (%) 0% 0% -2%
Storage Length (ft) 78 0 0 0 0 0
Storage Lanes 1 0 0 0 0 0
Taper Length (ft) 75 75 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00
Frt 0.983 0.949 0.986
Flt Protected 0.950 0.957
Satd. Flow (prot) 0 1613 1688 0 1764 0 0 0 0 1710 0 0
Flt Permitted 0.440 0.639
Satd. Flow (perm) 0 747 1688 0 1764 0 0 0 0 1142 0 0
Right Turn on Red No No No
Satd. Flow (RTOR)
Link Speed (mph) 25 25 25
Link Distance (ft) 571 600 211
Travel Time (s) 15.6 16.4 5.8
Confl. Peds. (#/hr) 1 6
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles (%) 6% 2% 13% 0% 11% 8% 2% 0% 0% 2% 0% 2%
Adj. Flow (vph) 57 0 270 35 260 147 9 3 15 0 2 7
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 57 305 0 416 0 0 0 0 20 0 0
Number of Detectors 1 1 2 2 1 1 2 1
Detector Template Left Left Thru Thru Left Left Thru Left
Leading Detector (ft) 20 20 100 100 20 20 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 20 6 6 20 20 6 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Perm Perm NA NA Perm Perm NA Perm
Protected Phases 6 2 4
Permitted Phases 6 6 4 4 9
Detector Phase 6 6 6 2 4 4 4 9
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
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Lane Group SBT SBR SEL SER SER2
Lane Configurations
Volume (vph) 0 7 189 13 40
Ideal Flow (vphpl) 1800 1800 1800 1800 1800
Lane Width (ft) 12 12 12 16 12
Grade (%) 0% 2%
Storage Length (ft) 0 0 0
Storage Lanes 0 1 0
Taper Length (ft) 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99
Frt 0.932 0.970
Flt Protected 0.976 0.963
Satd. Flow (prot) 1605 0 1476 0 0
Flt Permitted 0.963
Satd. Flow (perm) 1645 0 1466 0 0
Right Turn on Red No
Satd. Flow (RTOR)
Link Speed (mph) 25 25
Link Distance (ft) 274 302
Travel Time (s) 7.5 8.2
Confl. Peds. (#/hr) 6
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles (%) 2% 2% 14% 0% 11%
Adj. Flow (vph) 0 7 201 14 43
Shared Lane Traffic (%)
Lane Group Flow (vph) 14 0 258 0 0
Number of Detectors 2 1
Detector Template Thru Left
Leading Detector (ft) 100 20
Trailing Detector (ft) 0 0
Detector 1 Position(ft) 0 0
Detector 1 Size(ft) 6 20
Detector 1 Type Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0
Detector 1 Queue (s) 0.0 0.0
Detector 1 Delay (s) 0.0 0.0
Detector 2 Position(ft) 94
Detector 2 Size(ft) 6
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type NA Perm
Protected Phases 9
Permitted Phases 8
Detector Phase 9 8
Switch Phase
Minimum Initial (s) 3.0 3.0
Minimum Split (s) 21.0 21.0
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Lane Group EBL2 EBL EBT EBR WBT WBR WBR2 NBL2 NBL NBT NBR SBL
Total Split (s) 33.0 33.0 33.0 33.0 33.0 33.0 33.0 14.0
Total Split (%) 41.3% 41.3% 41.3% 41.3% 41.3% 41.3% 41.3% 17.5%
Maximum Green (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 7.0
Yellow Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 4.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 7.0 7.0 7.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
v/c Ratio 0.14 0.33 0.44 0.07
Control Delay 14.8 14.5 12.7 20.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 14.8 14.5 12.7 20.9
Queue Length 50th (ft) 12 73 86 8
Queue Length 95th (ft) 51 203 #211 22
Internal Link Dist (ft) 491 520 131
Turn Bay Length (ft) 78
Base Capacity (vph) 403 913 954 371
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.14 0.33 0.44 0.05

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBTL, Start of Yellow
Natural Cycle: 65
Control Type: Actuated-Coordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Access/Wood Street & Elm Street & Colwell Street
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Lane Group SBT SBR SEL SER SER2
Total Split (s) 14.0 33.0
Total Split (%) 17.5% 41.3%
Maximum Green (s) 7.0 25.0
Yellow Time (s) 3.0 6.0
All-Red Time (s) 4.0 2.0
Lost Time Adjust (s) -1.0 -1.0
Total Lost Time (s) 6.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode None None
v/c Ratio 0.09 0.71
Control Delay 34.5 37.6
Queue Delay 0.0 0.0
Total Delay 34.5 37.6
Queue Length 50th (ft) 7 117
Queue Length 95th (ft) 24 178
Internal Link Dist (ft) 194 222
Turn Bay Length (ft)
Base Capacity (vph) 164 476
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.09 0.54

Intersection Summary



Lanes, Volumes, Timings 2019 Future without Development

1: Corson Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2019 without\2019 Without AM-opt.syn Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 317 0 1 282 2 0 0 0 18 0 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 11 12 12 16 12 12 12 12 12 16 12
Grade (%) 0% 1% 0% 0%
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.999 0.977
Flt Protected 0.960
Satd. Flow (prot) 0 1625 0 0 1864 0 0 1900 0 0 2020 0
Flt Permitted 0.960
Satd. Flow (perm) 0 1625 0 0 1864 0 0 1900 0 0 2020 0
Link Speed (mph) 25 25 25 25
Link Distance (ft) 275 276 219 188
Travel Time (s) 7.5 7.5 6.0 5.1
Confl. Peds. (#/hr) 1 1 1 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles (%) 0% 13% 0% 0% 15% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 0 341 0 1 303 2 0 0 0 19 0 4
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 341 0 0 306 0 0 0 0 0 23 0
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized

HCM 2010 TWSC 2019 Future without Development

1: Corson Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
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Intersection
Int Delay, s/veh 0.5
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 0 317 0 1 282 2 0 0 0 18 0 4
Conflicting Peds, #/hr 1 0 1 1 0 1 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 - - 1 - - 0 - - 0 -
Peak Hour Factor 93 93 93 93 93 93 93 93 93 93 93 93
Heavy Vehicles, % 0 13 0 0 15 0 0 0 0 0 0 0
Mvmt Flow 0 341 0 1 303 2 0 0 0 19 0 4
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 305 0 0 341 0 0 650 649 342 647 647 305
          Stage 1 - - - - - - 341 341 - 306 306 -
          Stage 2 - - - - - - 309 308 - 341 341 -
Critical Hdwy 4.3 - - 4.3 - - 7.1 6.5 6.2 7.1 6.5 6.2
Critical Hdwy Stg 1 - - - - - - 6.1 5.5 - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.1 5.5 - 6.1 5.5 -
Follow-up Hdwy 3 - - 3 - - 3 4 3.1 3 4 3.1
Pot Cap-1 Maneuver 944 - - 917 - - 431 391 744 433 392 781
          Stage 1 - - - - - - 774 642 - 809 665 -
          Stage 2 - - - - - - 806 664 - 774 642 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 943 - - 916 - - 428 391 743 432 392 780
Mov Cap-2 Maneuver - - - - - - 428 391 - 432 392 -
          Stage 1 - - - - - - 774 642 - 809 664 -
          Stage 2 - - - - - - 800 663 - 773 642 -
 

Approach EB WB NB SB
HCM Control Delay, s 0 0 0 13.1
HCM LOS A B
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) - 943 - - 916 - - 470
HCM Lane V/C Ratio - - - - 0.001 - - 0.05
HCM Control Delay (s) 0 0 - - 8.9 0 - 13.1
HCM Lane LOS A A - - A A - B
HCM 95th %tile Q(veh) - 0 - - 0 - - 0.2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1 324 0 3 290 3 0 0 1 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 13 12 12 12 12 12 12 12 16 12 12
Grade (%) -1% 0% 0% -1%
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.999 0.865
Flt Protected
Satd. Flow (prot) 0 1794 0 0 1664 0 0 1644 0 0 0 0
Flt Permitted
Satd. Flow (perm) 0 1794 0 0 1664 0 0 1644 0 0 0 0
Link Speed (mph) 25 25 25 25
Link Distance (ft) 276 571 199 208
Travel Time (s) 7.5 15.6 5.4 5.7
Confl. Peds. (#/hr) 2 2
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 0% 10% 0% 33% 14% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 1 341 0 3 305 3 0 0 1 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 342 0 0 311 0 0 1 0 0 0 0
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized

HCM 2010 TWSC 2019 Future without Development
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Intersection
Int Delay, s/veh 0.1
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 1 324 0 3 290 3 0 0 1 0 0 0
Conflicting Peds, #/hr 2 0 0 0 0 2 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, % - -1 - - 0 - - 0 - - -1 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 0 10 0 33 14 0 0 0 0 0 0 0
Mvmt Flow 1 341 0 3 305 3 0 0 1 0 0 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 308 0 0 341 0 0 656 658 343
          Stage 1 - - - - - - 343 343 -
          Stage 2 - - - - - - 313 315 -
Critical Hdwy 4.3 - - 4.3 - - 7.1 6.5 6.2
Critical Hdwy Stg 1 - - - - - - 5.4 5.5 -
Critical Hdwy Stg 2 - - - - - - 5.4 5.5 -
Follow-up Hdwy 3 - - 3 - - 3 4 3.1
Pot Cap-1 Maneuver 942 - - 917 - - 427 387 743
          Stage 1 - - - - - - 825 641 -
          Stage 2 - - - - - - 852 659 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 940 - - 915 - - 424 0 742
Mov Cap-2 Maneuver - - - - - - 424 0 -
          Stage 1 - - - - - - 824 0 -
          Stage 2 - - - - - - 847 0 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.1 9.9
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR
Capacity (veh/h) 742 940 - - 915 - -
HCM Lane V/C Ratio 0.001 0.001 - - 0.003 - -
HCM Control Delay (s) 9.9 8.8 0 - 8.9 0 -
HCM Lane LOS A A A - A A -
HCM 95th %tile Q(veh) 0 0 - - 0 - -
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 39 476 11 33 667 33 6 2 18 17 3 49
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 10 14 12 10 13 12 12 12 12 12 16 12
Grade (%) 2% 0% 1% -1%
Storage Length (ft) 79 0 75 0 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 1.00 0.97 0.97
Frt 0.996 0.993 0.905 0.904
Flt Protected 0.950 0.950 0.989 0.988
Satd. Flow (prot) 1580 1834 0 1550 1745 0 0 1441 0 0 1720 0
Flt Permitted 0.352 0.462 0.932 0.907
Satd. Flow (perm) 584 1834 0 752 1745 0 0 1353 0 0 1574 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 3 7 19 52
Link Speed (mph) 25 25 25 25
Link Distance (ft) 600 300 222 228
Travel Time (s) 16.4 8.2 6.1 6.2
Confl. Peds. (#/hr) 10 7 7 10 7 5 5 7
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 0% 3% 10% 3% 6% 0% 20% 0% 6% 0% 0% 5%
Adj. Flow (vph) 41 501 12 35 702 35 6 2 19 18 3 52
Shared Lane Traffic (%)
Lane Group Flow (vph) 41 513 0 35 737 0 0 27 0 0 73 0
Number of Detectors 1 2 1 2 1 2 1 2
Detector Template Left Thru Left Thru Left Thru Left Thru
Leading Detector (ft) 20 100 20 100 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 2 4 8
Detector Phase 6 6 2 2 4 4 8 8
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0

Lanes, Volumes, Timings 2019 Future without Development
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 69.0 69.0 69.0 69.0 21.0 21.0 21.0 21.0
Total Split (%) 76.7% 76.7% 76.7% 76.7% 23.3% 23.3% 23.3% 23.3%
Maximum Green (s) 64.0 64.0 64.0 64.0 16.0 16.0 16.0 16.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
v/c Ratio 0.08 0.33 0.05 0.50 0.19 0.38
Control Delay 1.2 1.4 1.4 2.9 23.1 22.0
Queue Delay 0.0 0.0 0.0 0.2 0.0 0.0
Total Delay 1.2 1.4 1.4 3.1 23.1 22.0
Queue Length 50th (ft) 2 11 2 23 4 11
Queue Length 95th (ft) m3 15 m4 112 28 50
Internal Link Dist (ft) 520 220 142 148
Turn Bay Length (ft) 79 75
Base Capacity (vph) 497 1562 640 1487 270 339
Starvation Cap Reductn 0 0 0 183 0 0
Spillback Cap Reductn 0 136 0 72 1 3
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.08 0.36 0.05 0.57 0.10 0.22

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 6 (7%), Referenced to phase 2:WBTL and 6:EBTL, Start of Yellow
Natural Cycle: 60
Control Type: Actuated-Coordinated
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     4: Maple Street & Elm Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 39 476 11 33 667 33 6 2 18 17 3 49
Number 1 6 16 5 2 12 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 0.95 0.92 0.93 0.92
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
Adj Sat Flow, veh/h/ln 1782 1796 1782 1748 1771 1800 1791 1648 1791 1809 1817 1809
Adj Flow Rate, veh/h 41 501 12 35 702 35 6 2 7 18 3 25
Adj No. of Lanes 1 1 0 1 1 0 0 1 0 0 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 3 3 3 6 6 0 0 0 0 0 0
Cap, veh/h 667 1497 36 789 1433 71 80 19 37 84 8 42
Arrive On Green 1.00 1.00 1.00 1.00 1.00 1.00 0.04 0.05 0.04 0.04 0.05 0.04
Sat Flow, veh/h 685 1747 42 827 1672 83 437 343 682 517 142 785
Grp Volume(v), veh/h 41 0 513 35 0 737 15 0 0 46 0 0
Grp Sat Flow(s),veh/h/ln 685 0 1789 827 0 1756 1461 0 0 1445 0 0
Q Serve(g_s), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.9 0.0 0.0
Cycle Q Clear(g_c), s 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 2.8 0.0 0.0
Prop In Lane 1.00 0.02 1.00 0.05 0.40 0.47 0.39 0.54
Lane Grp Cap(c), veh/h 667 0 1533 789 0 1504 119 0 0 118 0 0
V/C Ratio(X) 0.06 0.00 0.33 0.04 0.00 0.49 0.13 0.00 0.00 0.39 0.00 0.00
Avail Cap(c_a), veh/h 667 0 1533 789 0 1504 290 0 0 303 0 0
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.84 0.00 0.84 0.87 0.00 0.87 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 41.1 0.0 0.0 42.0 0.0 0.0
Incr Delay (d2), s/veh 0.1 0.0 0.5 0.1 0.0 1.0 0.5 0.0 0.0 2.1 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 0.0 0.0 0.4 0.0 0.0 0.7 0.7 0.0 0.0 2.2 0.0 0.0
LnGrp Delay(d),s/veh 0.1 0.0 0.5 0.1 0.0 1.0 41.6 0.0 0.0 44.1 0.0 0.0
LnGrp LOS A A A A D D
Approach Vol, veh/h 554 772 15 46
Approach Delay, s/veh 0.5 1.0 41.6 44.1
Approach LOS A A D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 81.1 8.9 81.1 8.9
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 64.0 16.0 64.0 16.0
Max Q Clear Time (g_c+I1), s 2.5 2.9 2.5 4.8
Green Ext Time (p_c), s 14.6 0.2 14.6 0.2

Intersection Summary
HCM 2010 Ctrl Delay 2.6
HCM 2010 LOS A

Lanes, Volumes, Timings 2019 Future without Development
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 10 469 24 19 542 4 165 8 129 11 2 23
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 10 13 12 10 11 12 12 11 12 12 16 12
Grade (%) 7% -9% 0% 0%
Storage Length (ft) 77 0 95 95 0 95 0 0
Storage Lanes 1 0 1 1 0 1 0 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.98 1.00 0.98 0.99
Frt 0.993 0.850 0.850 0.913
Flt Protected 0.950 0.950 0.955 0.985
Satd. Flow (prot) 1540 1747 0 1573 1732 1599 0 1646 1485 0 1809 0
Flt Permitted 0.433 0.352 0.708 0.901
Satd. Flow (perm) 699 1747 0 582 1732 1561 0 1218 1450 0 1653 0
Right Turn on Red Yes Yes No No
Satd. Flow (RTOR) 3 24
Link Speed (mph) 25 25 25 25
Link Distance (ft) 300 550 247 248
Travel Time (s) 8.2 15.0 6.7 6.8
Confl. Peds. (#/hr) 5 4 4 5 1 2 2 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles (%) 0% 2% 0% 6% 5% 0% 1% 0% 3% 0% 0% 0%
Adj. Flow (vph) 11 504 26 20 583 4 177 9 139 12 2 25
Shared Lane Traffic (%)
Lane Group Flow (vph) 11 530 0 20 583 4 0 186 139 0 39 0
Number of Detectors 1 2 1 2 1 1 2 1 1 2
Detector Template Left Thru Left Thru Right Left Thru Right Left Thru
Leading Detector (ft) 20 100 20 100 20 20 100 20 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 20 6 20 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA pm+pt NA Perm Perm NA Perm Perm NA
Protected Phases 6 5 2 4 8
Permitted Phases 6 2 2 4 4 8
Detector Phase 6 6 5 2 2 4 4 4 8 8
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 13.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 32.0 32.0 29.0 61.0 61.0 29.0 29.0 29.0 29.0 29.0
Total Split (%) 35.6% 35.6% 32.2% 67.8% 67.8% 32.2% 32.2% 32.2% 32.2% 32.2%
Maximum Green (s) 27.0 27.0 24.0 56.0 56.0 24.0 24.0 24.0 24.0 24.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max None C-Max C-Max None None None None None
v/c Ratio 0.02 0.47 0.04 0.48 0.00 0.71 0.45 0.11
Control Delay 7.4 9.4 5.7 8.8 0.0 47.2 34.1 26.8
Queue Delay 0.0 0.5 0.0 0.6 0.0 0.0 0.0 0.0
Total Delay 7.4 9.8 5.7 9.4 0.0 47.2 34.1 26.8
Queue Length 50th (ft) 0 94 3 134 0 98 68 18
Queue Length 95th (ft) m9 239 12 249 0 160 116 41
Internal Link Dist (ft) 220 470 167 168
Turn Bay Length (ft) 77 95 95 95
Base Capacity (vph) 451 1128 680 1206 1094 338 402 459
Starvation Cap Reductn 0 235 0 279 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.02 0.59 0.03 0.63 0.00 0.55 0.35 0.08

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 8 (9%), Referenced to phase 2:WBTL and 6:EBTL, Start of Yellow
Natural Cycle: 60
Control Type: Actuated-Coordinated
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     5: Oak Street & Elm Street

HCM 2010 Signalized Intersection Summary 2019 Future without Development

5: Oak Street & Elm Street Weekday Afternoon Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2019 without\2019 Without PM-opt.syn Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 10 469 24 19 542 4 165 8 129 11 2 23
Number 1 6 16 5 2 12 7 4 14 3 8 18
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
Adj Sat Flow, veh/h/ln 1737 1773 1737 1775 1791 1881 1800 1783 1748 1800 1872 1800
Adj Flow Rate, veh/h 11 504 26 20 583 4 177 9 139 12 2 25
Adj No. of Lanes 1 1 0 1 1 1 0 1 1 0 1 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 0 2 2 6 5 0 0 0 3 0 0 0
Cap, veh/h 431 943 49 367 1135 1009 242 8 411 52 31 55
Arrive On Green 0.19 0.19 0.18 0.02 0.63 0.63 0.27 0.28 0.28 0.27 0.28 0.27
Sat Flow, veh/h 768 1671 86 1690 1791 1593 589 30 1480 0 112 199
Grp Volume(v), veh/h 11 0 530 20 583 4 186 0 139 39 0 0
Grp Sat Flow(s),veh/h/ln 768 0 1757 1690 1791 1593 619 0 1480 311 0 0
Q Serve(g_s), s 1.1 0.0 24.5 0.4 15.9 0.1 0.0 0.0 6.7 0.0 0.0 0.0
Cycle Q Clear(g_c), s 10.8 0.0 24.5 0.4 15.9 0.1 24.0 0.0 6.7 24.0 0.0 0.0
Prop In Lane 1.00 0.05 1.00 1.00 0.95 1.00 0.31 0.64
Lane Grp Cap(c), veh/h 431 0 992 367 1135 1009 243 0 411 135 0 0
V/C Ratio(X) 0.03 0.00 0.53 0.05 0.51 0.00 0.76 0.00 0.34 0.29 0.00 0.00
Avail Cap(c_a), veh/h 431 0 992 796 1135 1009 243 0 411 135 0 0
HCM Platoon Ratio 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.95 0.00 0.95 0.09 0.09 0.09 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 24.5 0.0 25.9 10.7 9.0 6.1 34.0 0.0 25.9 26.5 0.0 0.0
Incr Delay (d2), s/veh 0.1 0.0 2.0 0.0 0.2 0.0 13.5 0.0 0.5 1.2 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 0.4 0.0 18.1 0.3 9.2 0.1 1.6 0.0 5.0 1.4 0.0 0.0
LnGrp Delay(d),s/veh 24.6 0.0 27.9 10.7 9.1 6.1 47.4 0.0 26.4 27.7 0.0 0.0
LnGrp LOS C C B A A D C C
Approach Vol, veh/h 541 607 325 39
Approach Delay, s/veh 27.8 9.2 38.4 27.7
Approach LOS C A D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6 8
Phs Duration (G+Y+Rc), s 61.0 29.0 6.2 54.8 29.0
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 56.0 24.0 24.0 27.0 24.0
Max Q Clear Time (g_c+I1), s 18.4 26.0 2.9 26.5 26.0
Green Ext Time (p_c), s 10.1 0.0 0.0 0.3 0.0

Intersection Summary
HCM 2010 Ctrl Delay 22.6
HCM 2010 LOS C
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 98 81 540 711 68 53 464 1006 714 21 845 72
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 11 9 12 10 11 12 10 10 13 9 11 12
Grade (%) 2% -5% 5% 0%
Storage Length (ft) 135 202 135 0 266 130 276 0
Storage Lanes 1 1 2 0 1 1 1 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 0.95
Ped Bike Factor 1.00 0.99 1.00 0.98 1.00 1.00
Frt 0.850 0.934 0.850 0.988
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1589 1557 1485 3174 1580 0 1511 3112 1526 1466 3210 0
Flt Permitted 0.950 0.950 0.110 0.279
Satd. Flow (perm) 1586 1557 1485 3174 1580 0 174 3112 1490 430 3210 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 578 8
Link Speed (mph) 25 25 25 25
Link Distance (ft) 550 430 452 462
Travel Time (s) 15.0 11.7 12.3 12.6
Confl. Peds. (#/hr) 1 1 18 4 4 18
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Heavy Vehicles (%) 3% 3% 2% 0% 7% 2% 3% 0% 1% 5% 1% 5%
Adj. Flow (vph) 100 83 551 726 69 54 473 1027 729 21 862 73
Shared Lane Traffic (%)
Lane Group Flow (vph) 100 83 551 726 123 0 473 1027 729 21 935 0
Number of Detectors 1 2 1 1 2 1 2 1 1 2
Detector Template Left Thru Right Left Thru Left Thru Right Left Thru
Leading Detector (ft) 20 100 20 20 100 20 100 20 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 20 6 20 6 20 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Split NA pm+ov Split NA pm+pt NA Perm Perm NA
Protected Phases 8 8 1 4 4 1 6 2
Permitted Phases 8 6 6 2
Detector Phase 8 8 1 4 4 1 6 6 2 2
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0

Lanes, Volumes, Timings 2019 Future without Development
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 21.0 21.0 30.0 26.0 26.0 30.0 63.0 63.0 33.0 33.0
Total Split (%) 19.1% 19.1% 27.3% 23.6% 23.6% 27.3% 57.3% 57.3% 30.0% 30.0%
Maximum Green (s) 15.0 15.0 24.0 20.0 20.0 24.0 57.0 57.0 27.0 27.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lag Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None Min None None Min C-Max C-Max C-Max C-Max
v/c Ratio 0.54 0.46 0.95 1.20 0.41 1.18 0.59 0.67 0.17 1.02
Control Delay 56.4 53.0 60.9 144.6 43.8 135.1 18.4 7.0 36.0 74.5
Queue Delay 0.0 0.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 56.4 53.0 62.1 144.6 43.8 135.1 18.4 7.0 36.0 74.5
Queue Length 50th (ft) 67 55 370 ~321 77 ~361 242 51 11 ~372
Queue Length 95th (ft) 120 103 #566 #439 135 #573 326 183 35 #536
Internal Link Dist (ft) 470 350 372 382
Turn Bay Length (ft) 135 202 135 266 130 276
Base Capacity (vph) 231 226 577 605 301 400 1731 1085 122 916
Starvation Cap Reductn 0 0 5 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.43 0.37 0.96 1.20 0.41 1.18 0.59 0.67 0.17 1.02

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%), Referenced to phase 2:SBTL and 6:NBTL, Start of Yellow
Natural Cycle: 115
Control Type: Actuated-Coordinated
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     6: Fayette Street & Elm Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 98 81 540 711 68 53 464 1006 714 21 845 72
Number 3 8 18 7 4 14 1 6 16 5 2 12
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 0.98 1.00 0.96
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
Adj Sat Flow, veh/h/ln 1730 1661 1747 1845 1760 1845 1704 1755 1807 1646 1777 1800
Adj Flow Rate, veh/h 100 83 452 726 69 54 473 1027 597 21 862 73
Adj No. of Lanes 1 1 1 2 1 0 1 2 1 1 2 0
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 3 3 2 0 7 7 3 0 1 5 1 1
Cap, veh/h 240 242 553 651 175 137 434 1758 796 135 799 68
Arrive On Green 0.15 0.15 0.15 0.19 0.19 0.18 0.23 0.53 0.53 0.25 0.25 0.25
Sat Flow, veh/h 1648 1661 1482 3409 916 717 1623 3335 1510 272 3140 266
Grp Volume(v), veh/h 100 83 452 726 0 123 473 1027 597 21 463 472
Grp Sat Flow(s),veh/h/ln 1648 1661 1482 1704 0 1633 1623 1667 1510 272 1688 1718
Q Serve(g_s), s 6.1 4.9 16.0 21.0 0.0 7.3 25.0 23.1 34.0 6.9 28.0 28.0
Cycle Q Clear(g_c), s 6.1 4.9 16.0 21.0 0.0 7.3 25.0 23.1 34.0 6.9 28.0 28.0
Prop In Lane 1.00 1.00 1.00 0.44 1.00 1.00 1.00 0.15
Lane Grp Cap(c), veh/h 240 242 553 651 0 312 434 1758 796 135 430 437
V/C Ratio(X) 0.42 0.34 0.82 1.12 0.00 0.39 1.09 0.58 0.75 0.16 1.08 1.08
Avail Cap(c_a), veh/h 240 242 553 651 0 312 434 1758 796 135 430 437
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) 0.88 0.88 0.88 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 42.8 42.3 31.1 44.5 0.0 39.1 32.4 17.8 20.3 33.1 41.0 41.1
Incr Delay (d2), s/veh 1.0 0.7 8.3 71.4 0.0 0.8 69.4 1.4 6.4 2.5 66.1 65.7
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 5.1 4.2 19.3 29.4 0.0 6.0 38.7 16.3 22.0 1.1 37.6 38.2
LnGrp Delay(d),s/veh 43.8 43.0 39.5 115.9 0.0 40.0 101.8 19.2 26.7 35.6 107.1 106.8
LnGrp LOS D D D F D F B C D F F
Approach Vol, veh/h 635 849 2097 956
Approach Delay, s/veh 40.6 104.9 40.0 105.4
Approach LOS D F D F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 30.0 33.0 26.0 63.0 21.0
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 24.0 27.0 20.0 57.0 15.0
Max Q Clear Time (g_c+I1), s 27.5 30.5 23.5 36.5 18.5
Green Ext Time (p_c), s 0.0 0.0 0.0 16.4 0.0

Intersection Summary
HCM 2010 Ctrl Delay 66.0
HCM 2010 LOS E
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Lane Group EBL2 EBL EBT EBR WBT WBR WBR2 NBL2 NBL NBT NBR SBL
Lane Configurations
Volume (vph) 53 2 320 7 462 216 17 10 8 0 6 6
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 10 12 14 12 16 12 12 12 15 12 12 12
Grade (%) 0% 0% -2%
Storage Length (ft) 78 0 0 0 0 0
Storage Lanes 1 0 0 0 0 0
Taper Length (ft) 75 75 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 0.99 0.99
Frt 0.997 0.955 0.968
Flt Protected 0.950 0.963
Satd. Flow (prot) 0 1676 1859 0 1832 0 0 0 0 1686 0 0
Flt Permitted 0.205 0.841
Satd. Flow (perm) 0 362 1859 0 1832 0 0 0 0 1471 0 0
Right Turn on Red No No No
Satd. Flow (RTOR)
Link Speed (mph) 25 25 25
Link Distance (ft) 571 600 211
Travel Time (s) 15.6 16.4 5.8
Confl. Peds. (#/hr) 1 4 1 1 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 2% 2% 3% 0% 6% 5% 2% 0% 0% 2% 0% 2%
Adj. Flow (vph) 56 2 337 7 486 227 18 11 8 0 6 6
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 58 344 0 731 0 0 0 0 25 0 0
Number of Detectors 1 1 2 2 1 1 2 1
Detector Template Left Left Thru Thru Left Left Thru Left
Leading Detector (ft) 20 20 100 100 20 20 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 20 6 6 20 20 6 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Perm Perm NA NA Perm Perm NA Perm
Protected Phases 6 2 4
Permitted Phases 6 6 4 4 9
Detector Phase 6 6 6 2 4 4 4 9
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
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Lane Group SBT SBR SEL SER SER2
Lane Configurations
Volume (vph) 0 2 220 10 44
Ideal Flow (vphpl) 1800 1800 1800 1800 1800
Lane Width (ft) 12 12 12 16 12
Grade (%) 0% 2%
Storage Length (ft) 0 0 0
Storage Lanes 0 1 0
Taper Length (ft) 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99
Frt 0.966 0.973
Flt Protected 0.964 0.961
Satd. Flow (prot) 1643 0 1641 0 0
Flt Permitted 0.961
Satd. Flow (perm) 1705 0 1638 0 0
Right Turn on Red No
Satd. Flow (RTOR)
Link Speed (mph) 25 25
Link Distance (ft) 267 303
Travel Time (s) 7.3 8.3
Confl. Peds. (#/hr) 1 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 2% 2% 1% 0% 2%
Adj. Flow (vph) 0 2 232 11 46
Shared Lane Traffic (%)
Lane Group Flow (vph) 8 0 289 0 0
Number of Detectors 2 1
Detector Template Thru Left
Leading Detector (ft) 100 20
Trailing Detector (ft) 0 0
Detector 1 Position(ft) 0 0
Detector 1 Size(ft) 6 20
Detector 1 Type Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0
Detector 1 Queue (s) 0.0 0.0
Detector 1 Delay (s) 0.0 0.0
Detector 2 Position(ft) 94
Detector 2 Size(ft) 6
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type NA Perm
Protected Phases 9
Permitted Phases 8
Detector Phase 9 8
Switch Phase
Minimum Initial (s) 3.0 3.0
Minimum Split (s) 21.0 21.0
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Lane Group EBL2 EBL EBT EBR WBT WBR WBR2 NBL2 NBL NBT NBR SBL
Total Split (s) 46.0 46.0 46.0 46.0 30.0 30.0 30.0 14.0
Total Split (%) 51.1% 51.1% 51.1% 51.1% 33.3% 33.3% 33.3% 15.6%
Maximum Green (s) 38.0 38.0 38.0 38.0 22.0 22.0 22.0 7.0
Yellow Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 4.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 7.0 7.0 7.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
v/c Ratio 0.27 0.32 0.68 0.08
Control Delay 17.2 12.2 14.4 26.5
Queue Delay 0.0 0.0 0.1 0.0
Total Delay 17.2 12.2 14.5 26.5
Queue Length 50th (ft) 14 88 99 11
Queue Length 95th (ft) 58 204 #603 31
Internal Link Dist (ft) 491 520 131
Turn Bay Length (ft) 78
Base Capacity (vph) 212 1091 1075 375
Starvation Cap Reductn 0 0 22 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.27 0.32 0.69 0.07

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBTL, Start of Yellow
Natural Cycle: 90
Control Type: Actuated-Coordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Access/Wood Street & Elm Street & Colwell Street
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Lane Group SBT SBR SEL SER SER2
Total Split (s) 14.0 30.0
Total Split (%) 15.6% 33.3%
Maximum Green (s) 7.0 22.0
Yellow Time (s) 3.0 6.0
All-Red Time (s) 4.0 2.0
Lost Time Adjust (s) -1.0 -1.0
Total Lost Time (s) 6.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode None None
v/c Ratio 0.06 0.78
Control Delay 38.9 47.7
Queue Delay 0.0 0.0
Total Delay 38.9 47.7
Queue Length 50th (ft) 4 151
Queue Length 95th (ft) 18 #239
Internal Link Dist (ft) 187 223
Turn Bay Length (ft)
Base Capacity (vph) 151 418
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.05 0.69

Intersection Summary
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1 421 3 1 469 8 0 0 0 18 0 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 11 12 12 16 12 12 12 12 12 16 12
Grade (%) 0% 1% 0% 0%
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.999 0.998 0.993
Flt Protected 0.955
Satd. Flow (prot) 0 1799 0 0 2038 0 0 1900 0 0 2042 0
Flt Permitted 0.955
Satd. Flow (perm) 0 1799 0 0 2038 0 0 1900 0 0 2042 0
Link Speed (mph) 25 25 25 25
Link Distance (ft) 275 276 219 188
Travel Time (s) 7.5 7.5 6.0 5.1
Confl. Peds. (#/hr) 2 3 3 2 3 3
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles (%) 0% 2% 0% 0% 5% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 1 448 3 1 499 9 0 0 0 19 0 1
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 452 0 0 509 0 0 0 0 0 20 0
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
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Intersection
Int Delay, s/veh 0.4
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 1 421 3 1 469 8 0 0 0 18 0 1
Conflicting Peds, #/hr 2 0 3 3 0 2 0 0 3 3 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 - - 1 - - 0 - - 0 -
Peak Hour Factor 94 94 94 94 94 94 94 94 94 94 94 94
Heavy Vehicles, % 0 2 0 0 5 0 0 0 0 0 0 0
Mvmt Flow 1 448 3 1 499 9 0 0 0 19 0 1
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 510 0 0 454 0 0 964 968 455 963 964 509
          Stage 1 - - - - - - 455 455 - 508 508 -
          Stage 2 - - - - - - 509 513 - 455 456 -
Critical Hdwy 4.3 - - 4.3 - - 7.1 6.5 6.2 7.1 6.5 6.2
Critical Hdwy Stg 1 - - - - - - 6.1 5.5 - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.1 5.5 - 6.1 5.5 -
Follow-up Hdwy 3 - - 3 - - 3 4 3.1 3 4 3.1
Pot Cap-1 Maneuver 801 - - 838 - - 261 256 641 261 257 597
          Stage 1 - - - - - - 667 572 - 622 542 -
          Stage 2 - - - - - - 622 539 - 667 572 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 799 - - 835 - - 258 253 637 258 254 594
Mov Cap-2 Maneuver - - - - - - 258 253 - 258 254 -
          Stage 1 - - - - - - 664 569 - 619 539 -
          Stage 2 - - - - - - 618 536 - 663 569 -
 

Approach EB WB NB SB
HCM Control Delay, s 0 0 0 19.6
HCM LOS A C
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) - 799 - - 835 - - 266
HCM Lane V/C Ratio - 0.001 - - 0.001 - - 0.076
HCM Control Delay (s) 0 9.5 0 - 9.3 0 - 19.6
HCM Lane LOS A A A - A A - C
HCM 95th %tile Q(veh) - 0 - - 0 - - 0.2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 424 0 0 492 9 0 0 3 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 13 12 12 12 12 12 12 12 16 12 12
Grade (%) -1% 0% 0% -1%
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.997 0.865
Flt Protected
Satd. Flow (prot) 0 1934 0 0 1840 0 0 1644 0 0 0 0
Flt Permitted
Satd. Flow (perm) 0 1934 0 0 1840 0 0 1644 0 0 0 0
Link Speed (mph) 25 25 25 25
Link Distance (ft) 276 571 199 208
Travel Time (s) 7.5 15.6 5.4 5.7
Confl. Peds. (#/hr) 2 2
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles (%) 0% 2% 0% 0% 3% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 0 451 0 0 523 10 0 0 3 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 451 0 0 533 0 0 3 0 0 0 0
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized

HCM 2010 TWSC 2019 Future without Development

2: Lot Access/Old Elm Street & Elm Street Weekday Afternoon Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2019 without\2019 Without PM-opt.syn Page 4

Intersection
Int Delay, s/veh 0
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 0 424 0 0 492 9 0 0 3 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0 2 0 0 0 0 2
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, % - -1 - - 0 - - 0 - - -1 -
Peak Hour Factor 94 94 94 94 94 94 94 94 94 94 94 94
Heavy Vehicles, % 0 2 0 0 3 0 0 0 0 0 0 0
Mvmt Flow 0 451 0 0 523 10 0 0 3 0 0 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 533 0 0 453 0 0 981 986 453
          Stage 1 - - - - - - 453 453 -
          Stage 2 - - - - - - 528 533 -
Critical Hdwy 4.3 - - 4.3 - - 7.1 6.5 6.2
Critical Hdwy Stg 1 - - - - - - 5.4 5.5 -
Critical Hdwy Stg 2 - - - - - - 5.4 5.5 -
Follow-up Hdwy 3 - - 3 - - 3 4 3.1
Pot Cap-1 Maneuver 786 - - 839 - - 254 250 643
          Stage 1 - - - - - - 730 573 -
          Stage 2 - - - - - - 672 528 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 786 - - 839 - - 254 0 642
Mov Cap-2 Maneuver - - - - - - 254 0 -
          Stage 1 - - - - - - 729 0 -
          Stage 2 - - - - - - 672 0 -
 

Approach EB WB NB
HCM Control Delay, s 0 0 10.6
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR
Capacity (veh/h) 642 786 - - 839 - -
HCM Lane V/C Ratio 0.005 - - - - - -
HCM Control Delay (s) 10.6 0 - - 0 - -
HCM Lane LOS B A - - A - -
HCM 95th %tile Q(veh) 0 0 - - 0 - -



APPENDIX I 

 

Future (2019) with Development Capacity/ 

Level‐of‐Service Analysis Worksheets 



Lanes, Volumes, Timings 2019 Future with Development

1: Corson Street & Elm Street Weekday Morning Peak Hour - Scenario 1

Synchro 8 Report
I:\eng\811675\12\traffic\2019 with\Revised 2016-01-05\2019 With AM.syn Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 352 35 139 287 2 4 0 19 18 0 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 11 12 12 16 12 12 12 12 12 16 12
Grade (%) 0% 1% 0% 0%
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.988 0.999 0.887 0.977
Flt Protected 0.950 0.992 0.960
Satd. Flow (prot) 0 1623 0 1796 1863 0 0 1672 0 0 2020 0
Flt Permitted 0.950 0.992 0.960
Satd. Flow (perm) 0 1623 0 1796 1863 0 0 1672 0 0 2020 0
Link Speed (mph) 25 25 25 25
Link Distance (ft) 275 276 219 188
Travel Time (s) 7.5 7.5 6.0 5.1
Confl. Peds. (#/hr) 1 1 1 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles (%) 0% 13% 0% 0% 15% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 0 378 38 149 309 2 4 0 20 19 0 4
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 416 0 149 311 0 0 24 0 0 23 0
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized

HCM 2010 TWSC 2019 Future with Development

1: Corson Street & Elm Street Weekday Morning Peak Hour - Scenario 1

Synchro 8 Report
I:\eng\811675\12\traffic\2019 with\Revised 2016-01-05\2019 With AM.syn Page 2

Intersection
Int Delay, s/veh 2.6
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 0 352 35 139 287 2 4 0 19 18 0 4
Conflicting Peds, #/hr 1 0 1 1 0 1 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 - - - 0 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 1 - - 0 - - 0 -
Peak Hour Factor 93 93 93 93 93 93 93 93 93 93 93 93
Heavy Vehicles, % 0 13 0 0 15 0 0 0 0 0 0 0
Mvmt Flow 0 378 38 149 309 2 4 0 20 19 0 4
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 311 0 0 416 0 0 1008 1007 398 1017 1025 311
          Stage 1 - - - - - - 397 397 - 609 609 -
          Stage 2 - - - - - - 611 610 - 408 416 -
Critical Hdwy 4.3 - - 4.3 - - 7.1 6.5 6.2 7.1 6.5 6.2
Critical Hdwy Stg 1 - - - - - - 6.1 5.5 - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.1 5.5 - 6.1 5.5 -
Follow-up Hdwy 3 - - 3 - - 3 4 3.1 3 4 3.1
Pot Cap-1 Maneuver 940 - - 864 - - 243 243 691 239 237 775
          Stage 1 - - - - - - 719 607 - 545 488 -
          Stage 2 - - - - - - 544 488 - 709 595 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 939 - - 863 - - 209 201 690 201 196 774
Mov Cap-2 Maneuver - - - - - - 209 201 - 201 196 -
          Stage 1 - - - - - - 719 607 - 545 404 -
          Stage 2 - - - - - - 447 404 - 687 595 -
 

Approach EB WB NB SB
HCM Control Delay, s 0 3.3 12.7 22.3
HCM LOS B C
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 493 939 - - 863 - - 232
HCM Lane V/C Ratio 0.05 - - - 0.173 - - 0.102
HCM Control Delay (s) 12.7 0 - - 10 - - 22.3
HCM Lane LOS B A - - B - - C
HCM 95th %tile Q(veh) 0.2 0 - - 0.6 - - 0.3



Lanes, Volumes, Timings 2019 Future with Development

2: Lot Access/Old Elm Street & Elm Street Weekday Morning Peak Hour - Scenario 1

Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1 343 35 141 428 3 5 0 20 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 13 12 12 12 12 12 12 12 16 12 12
Grade (%) -1% 0% 0% -1%
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.987 0.999 0.891
Flt Protected 0.950 0.990
Satd. Flow (prot) 0 1786 0 1357 1666 0 0 1676 0 0 0 0
Flt Permitted 0.950 0.990
Satd. Flow (perm) 0 1786 0 1357 1666 0 0 1676 0 0 0 0
Link Speed (mph) 25 25 25 25
Link Distance (ft) 276 571 199 208
Travel Time (s) 7.5 15.6 5.4 5.7
Confl. Peds. (#/hr) 2 2
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 0% 10% 0% 33% 14% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 1 361 37 148 451 3 5 0 21 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 399 0 148 454 0 0 26 0 0 0 0
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized

HCM 2010 TWSC 2019 Future with Development

2: Lot Access/Old Elm Street & Elm Street Weekday Morning Peak Hour - Scenario 1

Synchro 8 Report
I:\eng\811675\12\traffic\2019 with\Revised 2016-01-05\2019 With AM.syn Page 2

Intersection
Int Delay, s/veh 1.8
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 1 343 35 141 428 3 5 0 20 0 0 0
Conflicting Peds, #/hr 2 0 0 0 0 2 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 - - - 0 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 1 - - 0 -
Grade, % - -1 - - 0 - - 0 - - -1 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 0 10 0 33 14 0 0 0 0 0 0 0
Mvmt Flow 1 361 37 148 451 3 5 0 21 0 0 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 454 0 0 398 0 0 1131 1133 381
          Stage 1 - - - - - - 382 382 -
          Stage 2 - - - - - - 749 751 -
Critical Hdwy 4.3 - - 4.3 - - 7.1 6.5 6.2
Critical Hdwy Stg 1 - - - - - - 5.4 5.5 -
Critical Hdwy Stg 2 - - - - - - 5.4 5.5 -
Follow-up Hdwy 3 - - 3 - - 3 4 3.1
Pot Cap-1 Maneuver 838 - - 877 - - 199 205 707
          Stage 1 - - - - - - 790 616 -
          Stage 2 - - - - - - 525 421 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 836 - - 876 - - 165 0 706
Mov Cap-2 Maneuver - - - - - - 323 0 -
          Stage 1 - - - - - - 788 0 -
          Stage 2 - - - - - - 436 0 -
 

Approach EB WB NB
HCM Control Delay, s 0 2.5 11.6
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR
Capacity (veh/h) 571 836 - - 876 - -
HCM Lane V/C Ratio 0.046 0.001 - - 0.169 - -
HCM Control Delay (s) 11.6 9.3 0 - 9.9 - -
HCM Lane LOS B A A - A - -
HCM 95th %tile Q(veh) 0.1 0 - - 0.6 - -



Lanes, Volumes, Timings 2019 Future with Development

3: Access/Wood Street & Elm Street & Colwell Street Weekday Morning Peak Hour - Scenario 1

Synchro 8 Report
I:\eng\811675\12\traffic\2019 with\Revised 2016-01-05\2019 With AM.syn Page 1

Lane Group EBL2 EBL EBT EBR WBT WBR WBR2 NBL2 NBL NBT NBR SBL
Lane Configurations
Volume (vph) 61 0 285 33 469 138 8 3 14 0 2 7
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 10 12 14 12 16 12 12 12 15 12 12 12
Grade (%) 0% 0% -2%
Storage Length (ft) 78 0 0 0 0 0
Storage Lanes 1 0 0 0 0 0
Taper Length (ft) 75 75 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00
Frt 0.984 0.968 0.986
Flt Protected 0.950 0.957
Satd. Flow (prot) 0 1613 1688 0 1792 0 0 0 0 1710 0 0
Flt Permitted 0.200 0.657
Satd. Flow (perm) 0 340 1688 0 1792 0 0 0 0 1174 0 0
Right Turn on Red No No No
Satd. Flow (RTOR)
Link Speed (mph) 25 25 25
Link Distance (ft) 571 600 211
Travel Time (s) 15.6 16.4 5.8
Confl. Peds. (#/hr) 1 6
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles (%) 6% 2% 13% 0% 11% 8% 2% 0% 0% 2% 0% 2%
Adj. Flow (vph) 65 0 303 35 499 147 9 3 15 0 2 7
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 65 338 0 655 0 0 0 0 20 0 0
Turn Type Perm Perm NA NA Perm Perm NA Perm
Protected Phases 6 2 4
Permitted Phases 6 6 4 4 9
Detector Phase 6 6 6 2 4 4 4 9
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
Total Split (s) 33.0 33.0 33.0 33.0 33.0 33.0 33.0 14.0
Total Split (%) 41.3% 41.3% 41.3% 41.3% 41.3% 41.3% 41.3% 17.5%
Maximum Green (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 7.0
Yellow Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 4.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 7.0 7.0 7.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
Act Effct Green (s) 41.1 41.1 41.1 22.1
Actuated g/C Ratio 0.51 0.51 0.51 0.28
v/c Ratio 0.37 0.39 0.71 0.06
Control Delay 26.3 16.2 23.0 19.7
Queue Delay 0.0 0.0 0.0 0.0

Lanes, Volumes, Timings 2019 Future with Development

3: Access/Wood Street & Elm Street & Colwell Street Weekday Morning Peak Hour - Scenario 1

Synchro 8 Report
I:\eng\811675\12\traffic\2019 with\Revised 2016-01-05\2019 With AM.syn Page 2

Lane Group SBT SBR SEL SER SER2
Lane Configurations
Volume (vph) 0 7 189 13 92
Ideal Flow (vphpl) 1800 1800 1800 1800 1800
Lane Width (ft) 12 12 12 16 12
Grade (%) 0% 2%
Storage Length (ft) 0 0 0
Storage Lanes 0 1 0
Taper Length (ft) 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99
Frt 0.932 0.952
Flt Protected 0.976 0.969
Satd. Flow (prot) 1605 0 1462 0 0
Flt Permitted 0.969
Satd. Flow (perm) 1645 0 1453 0 0
Right Turn on Red No
Satd. Flow (RTOR)
Link Speed (mph) 25 25
Link Distance (ft) 274 302
Travel Time (s) 7.5 8.2
Confl. Peds. (#/hr) 6
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles (%) 2% 2% 14% 0% 11%
Adj. Flow (vph) 0 7 201 14 98
Shared Lane Traffic (%)
Lane Group Flow (vph) 14 0 313 0 0
Turn Type NA Perm
Protected Phases 9
Permitted Phases 8
Detector Phase 9 8
Switch Phase
Minimum Initial (s) 3.0 3.0
Minimum Split (s) 21.0 21.0
Total Split (s) 14.0 33.0
Total Split (%) 17.5% 41.3%
Maximum Green (s) 7.0 25.0
Yellow Time (s) 3.0 6.0
All-Red Time (s) 4.0 2.0
Lost Time Adjust (s) -1.0 -1.0
Total Lost Time (s) 6.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode None None
Act Effct Green (s) 7.2 22.1
Actuated g/C Ratio 0.09 0.28
v/c Ratio 0.09 0.78
Control Delay 34.5 40.3
Queue Delay 0.0 0.0



Lanes, Volumes, Timings 2019 Future with Development

3: Access/Wood Street & Elm Street & Colwell Street Weekday Morning Peak Hour - Scenario 1

Synchro 8 Report
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Lane Group EBL2 EBL EBT EBR WBT WBR WBR2 NBL2 NBL NBT NBR SBL
Total Delay 26.3 16.2 23.0 19.7
LOS C B C B
Approach Delay 17.8 23.0 19.7
Approach LOS B C B
Queue Length 50th (ft) 18 92 184 7
Queue Length 95th (ft) #88 228 #570 22
Internal Link Dist (ft) 491 520 131
Turn Bay Length (ft) 78
Base Capacity (vph) 174 867 920 381
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.37 0.39 0.71 0.05

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBTL, Start of Yellow
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.78
Intersection Signal Delay: 25.5 Intersection LOS: C
Intersection Capacity Utilization 83.5% ICU Level of Service E
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Access/Wood Street & Elm Street & Colwell Street

Lanes, Volumes, Timings 2019 Future with Development

3: Access/Wood Street & Elm Street & Colwell Street Weekday Morning Peak Hour - Scenario 1

Synchro 8 Report
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Lane Group SBT SBR SEL SER SER2
Total Delay 34.5 40.3
LOS C D
Approach Delay 34.5 40.3
Approach LOS C D
Queue Length 50th (ft) 7 141
Queue Length 95th (ft) 24 222
Internal Link Dist (ft) 194 222
Turn Bay Length (ft)
Base Capacity (vph) 164 472
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.09 0.66

Intersection Summary



Lanes, Volumes, Timings 2019 Future with Development

4: Maple Street & Elm Street Weekday Morning Peak Hour - Scenario 1

Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 21 452 2 8 480 9 12 10 52 41 1 84
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 10 14 12 10 13 12 12 12 12 12 16 12
Grade (%) 2% 0% 1% -1%
Storage Length (ft) 79 0 75 0 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 1.00 0.98 0.98
Frt 0.999 0.997 0.905 0.910
Flt Protected 0.950 0.950 0.992 0.984
Satd. Flow (prot) 1491 1711 0 1400 1602 0 0 1572 0 0 1777 0
Flt Permitted 0.441 0.463 0.919 0.871
Satd. Flow (perm) 690 1711 0 682 1602 0 0 1455 0 0 1567 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 3 57 91
Link Speed (mph) 25 25 25 25
Link Distance (ft) 600 300 222 228
Travel Time (s) 16.4 8.2 6.1 6.2
Confl. Peds. (#/hr) 7 3 3 7 4 5 5 4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 6% 11% 0% 14% 16% 0% 0% 0% 0% 0% 0% 2%
Adj. Flow (vph) 23 491 2 9 522 10 13 11 57 45 1 91
Shared Lane Traffic (%)
Lane Group Flow (vph) 23 493 0 9 532 0 0 81 0 0 137 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 2 4 8
Detector Phase 6 6 2 2 4 4 8 8
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
Total Split (s) 59.0 59.0 59.0 59.0 21.0 21.0 21.0 21.0
Total Split (%) 73.8% 73.8% 73.8% 73.8% 26.3% 26.3% 26.3% 26.3%
Maximum Green (s) 54.0 54.0 54.0 54.0 16.0 16.0 16.0 16.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80

Lanes, Volumes, Timings 2019 Future with Development

4: Maple Street & Elm Street Weekday Morning Peak Hour - Scenario 1

Synchro 8 Report
I:\eng\811675\12\traffic\2019 with\Revised 2016-01-05\2019 With AM.syn Page 2

Offset: 31 (39%), Referenced to phase 2:WBTL and 6:EBTL, Start of Yellow
Natural Cycle: 50
Control Type: Actuated-Coordinated

Splits and Phases:     4: Maple Street & Elm Street



HCM 2010 Signalized Intersection Summary 2019 Future with Development

4: Maple Street & Elm Street Weekday Morning Peak Hour - Scenario 1

Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 21 452 2 8 480 9 12 10 52 41 1 84
Number 1 6 16 5 2 12 7 4 14 3 8 18
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 0.98 0.97 0.98 0.97
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
Adj Sat Flow, veh/h/ln 1681 1670 1782 1579 1618 1800 1791 1791 1791 1809 1857 1809
Adj Flow Rate, veh/h 23 491 2 9 522 10 13 11 42 45 1 59
Adj No. of Lanes 1 1 0 1 1 0 0 1 0 0 1 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 6 11 11 14 16 16 0 0 0 0 0 0
Cap, veh/h 714 1326 5 697 1262 24 74 40 104 123 12 90
Arrive On Green 1.00 1.00 1.00 1.00 1.00 1.00 0.09 0.10 0.09 0.09 0.10 0.09
Sat Flow, veh/h 782 1662 7 761 1582 30 193 390 1021 572 118 884
Grp Volume(v), veh/h 23 0 493 9 0 532 66 0 0 105 0 0
Grp Sat Flow(s),veh/h/ln 782 0 1669 761 0 1612 1604 0 0 1574 0 0
Q Serve(g_s), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.9 0.0 0.0
Cycle Q Clear(g_c), s 0.0 0.0 0.0 0.0 0.0 0.0 3.1 0.0 0.0 5.0 0.0 0.0
Prop In Lane 1.00 0.00 1.00 0.02 0.20 0.64 0.43 0.56
Lane Grp Cap(c), veh/h 714 0 1332 697 0 1286 198 0 0 205 0 0
V/C Ratio(X) 0.03 0.00 0.37 0.01 0.00 0.41 0.33 0.00 0.00 0.51 0.00 0.00
Avail Cap(c_a), veh/h 714 0 1332 697 0 1286 360 0 0 364 0 0
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.79 0.00 0.79 0.93 0.00 0.93 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 34.1 0.0 0.0 34.9 0.0 0.0
Incr Delay (d2), s/veh 0.1 0.0 0.6 0.0 0.0 0.9 1.0 0.0 0.0 2.0 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 0.0 0.0 0.4 0.0 0.0 0.6 2.6 0.0 0.0 4.3 0.0 0.0
LnGrp Delay(d),s/veh 0.1 0.0 0.6 0.0 0.0 0.9 35.0 0.0 0.0 36.8 0.0 0.0
LnGrp LOS A A A A D D
Approach Vol, veh/h 516 541 66 105
Approach Delay, s/veh 0.6 0.9 35.0 36.8
Approach LOS A A D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 67.8 12.2 67.8 12.2
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 54.0 16.0 54.0 16.0
Max Q Clear Time (g_c+I1), s 2.5 5.1 2.5 7.0
Green Ext Time (p_c), s 9.8 0.4 9.8 0.3

Intersection Summary
HCM 2010 Ctrl Delay 5.7
HCM 2010 LOS A



Lanes, Volumes, Timings 2019 Future with Development

5: Oak Street & Elm Street Weekday Morning Peak Hour - Scenario 1

Synchro 8 Report
I:\eng\811675\12\traffic\2019 with\Revised 2016-01-05\2019 With AM.syn Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 13 488 48 20 469 2 16 4 70 3 19 22
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 10 13 12 10 11 12 12 11 12 12 16 12
Grade (%) 7% -9% 0% 0%
Storage Length (ft) 77 0 95 95 0 95 0 0
Storage Lanes 1 0 1 1 0 1 0 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.98 1.00 0.97 0.99
Frt 0.986 0.850 0.850 0.932
Flt Protected 0.950 0.950 0.961 0.997
Satd. Flow (prot) 1540 1579 0 1573 1623 1599 0 1672 1457 0 1875 0
Flt Permitted 0.483 0.365 0.772 0.983
Satd. Flow (perm) 780 1579 0 604 1623 1561 0 1341 1418 0 1848 0
Right Turn on Red Yes Yes No No
Satd. Flow (RTOR) 6 27
Link Speed (mph) 25 25 25 25
Link Distance (ft) 300 550 247 248
Travel Time (s) 8.2 15.0 6.7 6.8
Confl. Peds. (#/hr) 5 4 4 5 1 4 4 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 0% 13% 0% 6% 12% 0% 0% 0% 5% 0% 0% 0%
Adj. Flow (vph) 14 514 51 21 494 2 17 4 74 3 20 23
Shared Lane Traffic (%)
Lane Group Flow (vph) 14 565 0 21 494 2 0 21 74 0 46 0
Turn Type Perm NA pm+pt NA Perm Perm NA Perm Perm NA
Protected Phases 6 5 2 4 8
Permitted Phases 6 2 2 4 4 8
Detector Phase 6 6 5 2 2 4 4 4 8 8
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 13.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
Total Split (s) 29.0 29.0 25.0 54.0 54.0 26.0 26.0 26.0 26.0 26.0
Total Split (%) 36.3% 36.3% 31.3% 67.5% 67.5% 32.5% 32.5% 32.5% 32.5% 32.5%
Maximum Green (s) 24.0 24.0 20.0 49.0 49.0 21.0 21.0 21.0 21.0 21.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max None C-Max C-Max None None None None None

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80

Lanes, Volumes, Timings 2019 Future with Development

5: Oak Street & Elm Street Weekday Morning Peak Hour - Scenario 1

Synchro 8 Report
I:\eng\811675\12\traffic\2019 with\Revised 2016-01-05\2019 With AM.syn Page 2

Offset: 15 (19%), Referenced to phase 2:WBTL and 6:EBTL, Start of Yellow
Natural Cycle: 60
Control Type: Actuated-Coordinated

Splits and Phases:     5: Oak Street & Elm Street



HCM 2010 Signalized Intersection Summary 2019 Future with Development

5: Oak Street & Elm Street Weekday Morning Peak Hour - Scenario 1

Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 13 488 48 20 469 2 16 4 70 3 19 22
Number 1 6 16 5 2 12 7 4 14 3 8 18
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 0.98 0.98 0.98 0.97
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
Adj Sat Flow, veh/h/ln 1737 1615 1737 1775 1679 1881 1800 1800 1714 1800 1872 1800
Adj Flow Rate, veh/h 14 514 49 21 494 1 17 4 68 3 20 15
Adj No. of Lanes 1 1 0 1 1 1 0 1 1 0 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 13 13 6 12 0 0 0 5 0 0 0
Cap, veh/h 703 1067 102 725 1362 1293 177 35 126 54 86 60
Arrive On Green 1.00 1.00 1.00 0.03 0.81 0.81 0.08 0.09 0.09 0.08 0.09 0.08
Sat Flow, veh/h 836 1452 138 1690 1679 1594 1074 391 1424 63 969 673
Grp Volume(v), veh/h 14 0 563 21 494 1 21 0 68 38 0 0
Grp Sat Flow(s),veh/h/ln 836 0 1590 1690 1679 1594 1464 0 1424 1704 0 0
Q Serve(g_s), s 0.0 0.0 0.0 0.2 6.3 0.0 0.0 0.0 3.7 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.2 0.0 0.0 0.2 6.3 0.0 0.9 0.0 3.7 1.7 0.0 0.0
Prop In Lane 1.00 0.09 1.00 1.00 0.81 1.00 0.08 0.39
Lane Grp Cap(c), veh/h 703 0 1169 725 1362 1293 193 0 126 179 0 0
V/C Ratio(X) 0.02 0.00 0.48 0.03 0.36 0.00 0.11 0.00 0.54 0.21 0.00 0.00
Avail Cap(c_a), veh/h 703 0 1169 1123 1362 1293 448 0 392 491 0 0
HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.94 0.00 0.94 0.09 0.09 0.09 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 1.8 2.0 1.4 34.0 0.0 34.9 34.2 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.0 1.3 0.0 0.1 0.0 0.2 0.0 3.5 0.6 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 0.0 0.0 0.8 0.2 3.7 0.0 0.8 0.0 2.8 1.5 0.0 0.0
LnGrp Delay(d),s/veh 0.0 0.0 1.3 1.8 2.1 1.4 34.2 0.0 38.4 34.8 0.0 0.0
LnGrp LOS A A A A A C D C
Approach Vol, veh/h 577 516 89 38
Approach Delay, s/veh 1.3 2.1 37.4 34.8
Approach LOS A A D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6 8
Phs Duration (G+Y+Rc), s 68.9 11.1 6.1 62.8 11.1
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 49.0 21.0 20.0 24.0 21.0
Max Q Clear Time (g_c+I1), s 8.8 6.2 2.7 2.7 3.7
Green Ext Time (p_c), s 9.7 0.3 0.0 7.9 0.4

Intersection Summary
HCM 2010 Ctrl Delay 5.3
HCM 2010 LOS A



Lanes, Volumes, Timings 2019 Future with Development

6: Fayette Street & Elm Street Weekday Morning Peak Hour - Scenario 1

Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 33 35 505 542 93 24 444 481 886 24 1154 75
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 11 9 12 10 11 12 10 10 13 9 11 12
Grade (%) 2% -5% 5% 0%
Storage Length (ft) 135 202 135 0 266 130 276 0
Storage Lanes 1 1 2 0 1 1 1 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 0.95
Ped Bike Factor 1.00 1.00 1.00 0.98 1.00 1.00
Frt 0.850 0.969 0.850 0.991
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1411 1445 1402 3081 1692 0 1415 3022 1511 1539 3154 0
Flt Permitted 0.950 0.950 0.079 0.475
Satd. Flow (perm) 1406 1445 1402 3081 1692 0 118 3022 1478 768 3154 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 895 7
Link Speed (mph) 25 25 25 25
Link Distance (ft) 550 430 452 462
Travel Time (s) 15.0 11.7 12.3 12.6
Confl. Peds. (#/hr) 2 2 7 2 2 7
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Heavy Vehicles (%) 16% 11% 8% 3% 0% 9% 10% 3% 2% 0% 3% 14%
Adj. Flow (vph) 33 35 510 547 94 24 448 486 895 24 1166 76
Shared Lane Traffic (%)
Lane Group Flow (vph) 33 35 510 547 118 0 448 486 895 24 1242 0
Turn Type Split NA pm+ov Split NA pm+pt NA Perm Perm NA
Protected Phases 8 8 1 4 4 1 6 2
Permitted Phases 8 6 6 2
Detector Phase 8 8 1 4 4 1 6 6 2 2
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
Total Split (s) 21.0 21.0 23.0 23.0 23.0 23.0 66.0 66.0 43.0 43.0
Total Split (%) 19.1% 19.1% 20.9% 20.9% 20.9% 20.9% 60.0% 60.0% 39.1% 39.1%
Maximum Green (s) 15.0 15.0 17.0 17.0 17.0 17.0 60.0 60.0 37.0 37.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lag Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None Min None None Min C-Max C-Max C-Max C-Max

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110

Lanes, Volumes, Timings 2019 Future with Development

6: Fayette Street & Elm Street Weekday Morning Peak Hour - Scenario 1

Synchro 8 Report
I:\eng\811675\12\traffic\2019 with\Revised 2016-01-05\2019 With AM.syn Page 2

Offset: 0 (0%), Referenced to phase 2:SBTL and 6:NBTL, Start of Yellow
Natural Cycle: 115
Control Type: Actuated-Coordinated

Splits and Phases:     6: Fayette Street & Elm Street
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6: Fayette Street & Elm Street Weekday Morning Peak Hour - Scenario 1
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 33 35 505 542 93 24 444 481 886 24 1154 75
Number 3 8 18 7 4 14 1 6 16 5 2 12
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 0.99 1.00 0.99
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
Adj Sat Flow, veh/h/ln 1536 1541 1650 1791 1812 1845 1595 1704 1789 1728 1736 1800
Adj Flow Rate, veh/h 33 35 422 547 94 24 448 486 734 24 1166 76
Adj No. of Lanes 1 1 1 2 1 0 1 2 1 1 2 0
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 16 11 8 3 0 0 10 3 2 0 3 3
Cap, veh/h 213 224 433 542 228 58 314 1795 838 211 1086 71
Arrive On Green 0.15 0.15 0.15 0.16 0.16 0.15 0.16 0.55 0.55 0.35 0.35 0.34
Sat Flow, veh/h 1463 1541 1397 3310 1392 355 1519 3237 1511 422 3142 205
Grp Volume(v), veh/h 33 35 422 547 0 118 448 486 734 24 612 630
Grp Sat Flow(s),veh/h/ln 1463 1541 1397 1655 0 1747 1519 1619 1511 422 1649 1698
Q Serve(g_s), s 2.2 2.2 16.0 18.0 0.0 6.7 18.0 8.7 46.3 4.3 38.0 38.0
Cycle Q Clear(g_c), s 2.2 2.2 16.0 18.0 0.0 6.7 18.0 8.7 46.3 4.3 38.0 38.0
Prop In Lane 1.00 1.00 1.00 0.20 1.00 1.00 1.00 0.12
Lane Grp Cap(c), veh/h 213 224 433 542 0 286 314 1795 838 211 570 586
V/C Ratio(X) 0.16 0.16 0.98 1.01 0.00 0.41 1.43 0.27 0.88 0.11 1.07 1.08
Avail Cap(c_a), veh/h 213 224 433 542 0 286 314 1795 838 211 570 586
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) 0.88 0.88 0.88 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 41.1 41.1 37.6 46.0 0.0 41.4 33.4 12.8 21.2 25.0 36.0 36.1
Incr Delay (d2), s/veh 0.3 0.3 34.2 41.2 0.0 1.0 209.4 0.4 12.4 1.1 58.9 59.0
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 1.6 1.7 23.1 20.3 0.0 5.9 50.0 7.1 29.8 1.0 47.8 49.3
LnGrp Delay(d),s/veh 41.4 41.4 71.8 87.2 0.0 42.3 242.8 13.2 33.6 26.1 94.9 95.0
LnGrp LOS D D E F D F B C C F F
Approach Vol, veh/h 490 665 1668 1266
Approach Delay, s/veh 67.6 79.2 83.9 93.6
Approach LOS E E F F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 23.0 43.0 23.0 66.0 21.0
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 17.0 37.0 17.0 60.0 15.0
Max Q Clear Time (g_c+I1), s 20.5 40.5 20.5 48.8 18.5
Green Ext Time (p_c), s 0.0 0.0 0.0 9.5 0.0

Intersection Summary
HCM 2010 Ctrl Delay 84.2
HCM 2010 LOS F



Lanes, Volumes, Timings 2019 Future with Development - Access Scenario 2  Imps

1: Corson Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2019 with\Revised 2016-01-05\2019 With AM-Scenario2 Imps.syn Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 352 35 280 287 2 4 0 19 10 0 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 11 12 12 16 12 12 12 12 12 16 12
Grade (%) 0% 1% 0% 0%
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.988 0.999 0.887 0.964
Flt Protected 0.950 0.992 0.965
Satd. Flow (prot) 0 1623 0 1796 1863 0 0 1672 0 0 2003 0
Flt Permitted 0.950 0.992 0.965
Satd. Flow (perm) 0 1623 0 1796 1863 0 0 1672 0 0 2003 0
Link Speed (mph) 25 25 25 25
Link Distance (ft) 275 276 219 188
Travel Time (s) 7.5 7.5 6.0 5.1
Confl. Peds. (#/hr) 1 1 1 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles (%) 0% 13% 0% 0% 15% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 0 378 38 301 309 2 4 0 20 11 0 4
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 416 0 301 311 0 0 24 0 0 15 0
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized

HCM 2010 TWSC 2019 Future with Development - Access Scenario 2  Imps

1: Corson Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2019 with\Revised 2016-01-05\2019 With AM-Scenario2 Imps.syn Page 2

Intersection
Int Delay, s/veh 4.1
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 0 352 35 280 287 2 4 0 19 10 0 4
Conflicting Peds, #/hr 1 0 1 1 0 1 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 - - - 0 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 1 - - 0 - - 0 -
Peak Hour Factor 93 93 93 93 93 93 93 93 93 93 93 93
Heavy Vehicles, % 0 13 0 0 15 0 0 0 0 0 0 0
Mvmt Flow 0 378 38 301 309 2 4 0 20 11 0 4
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 311 0 0 416 0 0 1311 1310 398 1320 1328 311
          Stage 1 - - - - - - 397 397 - 912 912 -
          Stage 2 - - - - - - 914 913 - 408 416 -
Critical Hdwy 4.3 - - 4.3 - - 7.1 6.5 6.2 7.1 6.5 6.2
Critical Hdwy Stg 1 - - - - - - 6.1 5.5 - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.1 5.5 - 6.1 5.5 -
Follow-up Hdwy 3 - - 3 - - 3 4 3.1 3 4 3.1
Pot Cap-1 Maneuver 940 - - 864 - - 149 160 691 146 157 775
          Stage 1 - - - - - - 719 607 - 365 355 -
          Stage 2 - - - - - - 364 355 - 709 595 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 939 - - 863 - - 108 104 690 103 102 774
Mov Cap-2 Maneuver - - - - - - 108 104 - 103 102 -
          Stage 1 - - - - - - 719 607 - 365 231 -
          Stage 2 - - - - - - 236 231 - 687 595 -
 

Approach EB WB NB SB
HCM Control Delay, s 0 5.6 15.9 34.5
HCM LOS C D
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 356 939 - - 863 - - 137
HCM Lane V/C Ratio 0.069 - - - 0.349 - - 0.11
HCM Control Delay (s) 15.9 0 - - 11.4 - - 34.5
HCM Lane LOS C A - - B - - D
HCM 95th %tile Q(veh) 0.2 0 - - 1.6 - - 0.4



Lanes, Volumes, Timings 2019 Future with Development - Access Scenario 2  Imps

2: Lot Access/Old Elm Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1 343 35 0 569 3 5 0 20 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 13 12 12 12 12 12 12 12 16 12 12
Grade (%) -1% 0% 0% -1%
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.987 0.999 0.891
Flt Protected 0.990
Satd. Flow (prot) 0 1786 0 0 1666 0 0 1676 0 0 0 0
Flt Permitted 0.990
Satd. Flow (perm) 0 1786 0 0 1666 0 0 1676 0 0 0 0
Link Speed (mph) 25 25 25 25
Link Distance (ft) 276 571 199 208
Travel Time (s) 7.5 15.6 5.4 5.7
Confl. Peds. (#/hr) 2 2
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 0% 10% 0% 33% 14% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 1 361 37 0 599 3 5 0 21 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 399 0 0 602 0 0 26 0 0 0 0
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized

HCM 2010 TWSC 2019 Future with Development - Access Scenario 2  Imps

2: Lot Access/Old Elm Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
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Intersection
Int Delay, s/veh 0.3
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 1 343 35 0 569 3 5 0 20 0 0 0
Conflicting Peds, #/hr 2 0 0 0 0 2 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, % - -1 - - 0 - - 0 - - -1 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 0 10 0 33 14 0 0 0 0 0 0 0
Mvmt Flow 1 361 37 0 599 3 5 0 21 0 0 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 602 0 0 398 0 0 983 984 381
          Stage 1 - - - - - - 382 382 -
          Stage 2 - - - - - - 601 602 -
Critical Hdwy 4.3 - - 4.3 - - 7.1 6.5 6.2
Critical Hdwy Stg 1 - - - - - - 5.4 5.5 -
Critical Hdwy Stg 2 - - - - - - 5.4 5.5 -
Follow-up Hdwy 3 - - 3 - - 3 4 3.1
Pot Cap-1 Maneuver 744 - - 877 - - 253 250 707
          Stage 1 - - - - - - 790 616 -
          Stage 2 - - - - - - 619 492 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 743 - - 876 - - 252 0 706
Mov Cap-2 Maneuver - - - - - - 252 0 -
          Stage 1 - - - - - - 788 0 -
          Stage 2 - - - - - - 618 0 -
 

Approach EB WB NB
HCM Control Delay, s 0 0 12.3
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR
Capacity (veh/h) 519 743 - - 876 - -
HCM Lane V/C Ratio 0.051 0.001 - - - - -
HCM Control Delay (s) 12.3 9.9 0 - 0 - -
HCM Lane LOS B A A - A - -
HCM 95th %tile Q(veh) 0.2 0 - - 0 - -



Lanes, Volumes, Timings 2019 Future with Development

6: Fayette Street & Elm Street Weekday Morning Peak Hour - Signal Timing Imps

Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 33 35 505 542 93 24 444 481 886 24 1154 75
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 11 9 12 10 11 12 10 10 13 9 11 12
Grade (%) 2% -5% 5% 0%
Storage Length (ft) 135 202 135 0 266 130 276 0
Storage Lanes 1 1 2 0 1 1 1 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 0.95
Ped Bike Factor 0.99 1.00 1.00 0.98 1.00 1.00
Frt 0.850 0.969 0.850 0.991
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1411 1445 1402 3081 1692 0 1415 3022 1511 1539 3154 0
Flt Permitted 0.950 0.950 0.086 0.475
Satd. Flow (perm) 1401 1445 1402 3081 1692 0 128 3022 1479 768 3154 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 895 7
Link Speed (mph) 25 25 25 25
Link Distance (ft) 550 430 452 462
Travel Time (s) 15.0 11.7 12.3 12.6
Confl. Peds. (#/hr) 2 2 7 2 2 7
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Heavy Vehicles (%) 16% 11% 8% 3% 0% 9% 10% 3% 2% 0% 3% 14%
Adj. Flow (vph) 33 35 510 547 94 24 448 486 895 24 1166 76
Shared Lane Traffic (%)
Lane Group Flow (vph) 33 35 510 547 118 0 448 486 895 24 1242 0
Turn Type Split NA pm+ov Split NA pm+pt NA Perm Perm NA
Protected Phases 8 8 1 4 4 1 6 2
Permitted Phases 8 6 6 2
Detector Phase 8 8 1 4 4 1 6 6 2 2
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
Total Split (s) 13.0 13.0 30.0 22.0 22.0 30.0 75.0 75.0 45.0 45.0
Total Split (%) 11.8% 11.8% 27.3% 20.0% 20.0% 27.3% 68.2% 68.2% 40.9% 40.9%
Maximum Green (s) 7.0 7.0 24.0 16.0 16.0 24.0 69.0 69.0 39.0 39.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lag Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None Min None None Min C-Max C-Max C-Max C-Max

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110

Lanes, Volumes, Timings 2019 Future with Development

6: Fayette Street & Elm Street Weekday Morning Peak Hour - Signal Timing Imps

Synchro 8 Report
I:\eng\811675\12\traffic\2019 with\Revised 2016-01-05\2019 With AM - Signal timings Imprvts.syn Page 2

Offset: 0 (0%), Referenced to phase 2:SBTL and 6:NBTL, Start of Yellow
Natural Cycle: 115
Control Type: Actuated-Coordinated

Splits and Phases:     6: Fayette Street & Elm Street



HCM 2010 Signalized Intersection Summary 2019 Future with Development

6: Fayette Street & Elm Street Weekday Morning Peak Hour - Signal Timing Imps

Synchro 8 Report
I:\eng\811675\12\traffic\2019 with\Revised 2016-01-05\2019 With AM - Signal timings Imprvts.syn Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 33 35 505 542 93 24 444 481 886 24 1154 75
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 1.00 1.00 0.99 1.00 0.99
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
Adj Sat Flow, veh/h/ln 1536 1541 1650 1791 1812 1845 1595 1704 1789 1728 1736 1800
Adj Flow Rate, veh/h 33 35 422 547 94 24 448 486 734 24 1166 76
Adj No. of Lanes 1 1 1 2 1 0 1 2 1 1 2 0
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 16 11 8 3 0 0 10 3 2 0 3 3
Cap, veh/h 106 112 420 511 215 55 411 2060 963 219 1143 74
Arrive On Green 0.07 0.07 0.07 0.15 0.15 0.15 0.23 0.64 0.64 0.36 0.36 0.35
Sat Flow, veh/h 1463 1541 1391 3310 1392 355 1519 3237 1513 422 3142 205
Grp Volume(v), veh/h 33 35 422 547 0 118 448 486 734 24 612 630
Grp Sat Flow(s),veh/h/ln 1463 1541 1391 1655 0 1747 1519 1619 1513 422 1649 1698
Q Serve(g_s), s 2.4 2.4 8.0 17.0 0.0 6.7 25.0 7.1 37.7 4.2 40.0 40.0
Cycle Q Clear(g_c), s 2.4 2.4 8.0 17.0 0.0 6.7 25.0 7.1 37.7 4.2 40.0 40.0
Prop In Lane 1.00 1.00 1.00 0.20 1.00 1.00 1.00 0.12
Lane Grp Cap(c), veh/h 106 112 420 511 0 270 411 2060 963 219 600 617
V/C Ratio(X) 0.31 0.31 1.00 1.07 0.00 0.44 1.09 0.24 0.76 0.11 1.02 1.02
Avail Cap(c_a), veh/h 106 112 420 511 0 270 411 2060 963 219 600 617
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) 0.88 0.88 0.88 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 48.4 48.4 38.5 46.5 0.0 42.3 33.7 8.6 14.1 23.6 35.0 35.1
Incr Delay (d2), s/veh 1.4 1.4 42.5 59.6 0.0 1.1 71.0 0.3 5.7 1.0 41.8 41.7
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 1.8 1.9 31.8 21.6 0.0 6.0 37.0 5.7 23.8 1.0 45.2 46.5
LnGrp Delay(d),s/veh 49.8 49.8 81.0 106.1 0.0 43.4 104.8 8.8 19.8 24.6 76.8 76.8
LnGrp LOS D D F F D F A B C F F
Approach Vol, veh/h 490 665 1668 1266
Approach Delay, s/veh 76.7 95.0 39.4 75.8
Approach LOS E F D E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 30.0 45.0 22.0 75.0 13.0
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 24.0 39.0 16.0 69.0 7.0
Max Q Clear Time (g_c+I1), s 27.5 42.5 19.5 40.2 10.5
Green Ext Time (p_c), s 0.0 0.0 0.0 20.4 0.0

Intersection Summary
HCM 2010 Ctrl Delay 64.2
HCM 2010 LOS E



Lanes, Volumes, Timings 2019 Future with Development

6: Fayette Street & Elm Street Weekday Morning Peak Hour - Dual Northbound Lefts

Synchro 8 Report
I:\eng\811675\12\traffic\2019 with\Revised 2016-01-05\2019 With AM - Dual NB Lefts.syn Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 33 35 505 542 93 24 444 481 886 24 1154 75
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 11 9 12 10 11 12 10 10 13 9 11 12
Grade (%) 2% -5% 5% 0%
Storage Length (ft) 135 202 135 0 266 130 276 0
Storage Lanes 1 1 2 0 2 1 1 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 1.00 0.97 0.95 1.00 1.00 0.95 0.95
Ped Bike Factor 1.00 1.00 1.00 0.98 1.00 1.00
Frt 0.850 0.969 0.850 0.991
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1411 1445 1402 3081 1692 0 2744 3022 1511 1539 3155 0
Flt Permitted 0.950 0.950 0.950 0.475
Satd. Flow (perm) 1405 1445 1402 3081 1692 0 2734 3022 1478 768 3155 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 895 7
Link Speed (mph) 25 25 25 25
Link Distance (ft) 550 430 452 462
Travel Time (s) 15.0 11.7 12.3 12.6
Confl. Peds. (#/hr) 2 2 7 2 2 7
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Heavy Vehicles (%) 16% 11% 8% 3% 0% 9% 10% 3% 2% 0% 3% 14%
Adj. Flow (vph) 33 35 510 547 94 24 448 486 895 24 1166 76
Shared Lane Traffic (%)
Lane Group Flow (vph) 33 35 510 547 118 0 448 486 895 24 1242 0
Turn Type Split NA pm+ov Split NA Prot NA Perm Perm NA
Protected Phases 8 8 1 4 4 1 6 2
Permitted Phases 8 6 2
Detector Phase 8 8 1 4 4 1 6 6 2 2
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
Total Split (s) 18.0 18.0 23.0 23.0 23.0 23.0 69.0 69.0 46.0 46.0
Total Split (%) 16.4% 16.4% 20.9% 20.9% 20.9% 20.9% 62.7% 62.7% 41.8% 41.8%
Maximum Green (s) 12.0 12.0 17.0 17.0 17.0 17.0 63.0 63.0 40.0 40.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lag Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None Min None None Min C-Max C-Max C-Max C-Max

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110

Lanes, Volumes, Timings 2019 Future with Development

6: Fayette Street & Elm Street Weekday Morning Peak Hour - Dual Northbound Lefts

Synchro 8 Report
I:\eng\811675\12\traffic\2019 with\Revised 2016-01-05\2019 With AM - Dual NB Lefts.syn Page 2

Offset: 0 (0%), Referenced to phase 2:SBTL and 6:NBT, Start of Yellow
Natural Cycle: 115
Control Type: Actuated-Coordinated

Splits and Phases:     6: Fayette Street & Elm Street



HCM 2010 Signalized Intersection Summary 2019 Future with Development

6: Fayette Street & Elm Street Weekday Morning Peak Hour - Dual Northbound Lefts

Synchro 8 Report
I:\eng\811675\12\traffic\2019 with\Revised 2016-01-05\2019 With AM - Dual NB Lefts.syn Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 33 35 505 542 93 24 444 481 886 24 1154 75
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 1.00 1.00 0.99 1.00 0.99
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
Adj Sat Flow, veh/h/ln 1536 1541 1650 1791 1812 1845 1595 1704 1789 1728 1736 1800
Adj Flow Rate, veh/h 33 35 422 547 94 24 448 486 734 24 1166 76
Adj No. of Lanes 1 1 1 2 1 0 2 2 1 1 2 0
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 16 11 8 3 0 0 10 3 2 0 3 3
Cap, veh/h 173 182 394 542 228 58 482 1884 880 223 1171 76
Arrive On Green 0.12 0.12 0.12 0.16 0.16 0.15 0.16 0.58 0.58 0.37 0.37 0.36
Sat Flow, veh/h 1463 1541 1395 3310 1392 355 2948 3237 1512 422 3143 205
Grp Volume(v), veh/h 33 35 422 547 0 118 448 486 734 24 612 630
Grp Sat Flow(s),veh/h/ln 1463 1541 1395 1655 0 1747 1474 1619 1512 422 1649 1698
Q Serve(g_s), s 2.2 2.3 13.0 18.0 0.0 6.7 16.5 8.1 43.4 4.2 40.7 40.8
Cycle Q Clear(g_c), s 2.2 2.3 13.0 18.0 0.0 6.7 16.5 8.1 43.4 4.2 40.7 40.8
Prop In Lane 1.00 1.00 1.00 0.20 1.00 1.00 1.00 0.12
Lane Grp Cap(c), veh/h 173 182 394 542 0 286 482 1884 880 223 615 633
V/C Ratio(X) 0.19 0.19 1.07 1.01 0.00 0.41 0.93 0.26 0.83 0.11 0.99 1.00
Avail Cap(c_a), veh/h 173 182 394 542 0 286 482 1884 880 223 615 633
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) 0.88 0.88 0.88 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 43.8 43.8 39.5 46.0 0.0 41.4 45.4 11.3 18.7 22.9 34.4 34.5
Incr Delay (d2), s/veh 0.5 0.4 62.5 41.2 0.0 1.0 24.5 0.3 9.2 1.0 35.0 34.9
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 1.7 1.8 33.8 20.3 0.0 5.9 13.1 6.6 27.6 1.0 32.6 33.5
LnGrp Delay(d),s/veh 44.2 44.2 102.0 87.2 0.0 42.3 69.9 11.6 27.9 23.9 69.4 69.4
LnGrp LOS D D F F D E B C C E E
Approach Vol, veh/h 490 665 1668 1266
Approach Delay, s/veh 94.0 79.2 34.4 68.5
Approach LOS F E C E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 23.0 46.0 23.0 69.0 18.0
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 17.0 40.0 17.0 63.0 12.0
Max Q Clear Time (g_c+I1), s 19.0 43.2 20.5 45.9 15.5
Green Ext Time (p_c), s 0.0 0.0 0.0 13.6 0.0

Intersection Summary
HCM 2010 Ctrl Delay 59.4
HCM 2010 LOS E



Lanes, Volumes, Timings 2019 Future with Development

1: Corson Street & Elm Street Weekday Afternoon Peak Hour - Scenario 1

Synchro 8 Report
I:\eng\811675\12\traffic\2019 with\Revised 2016-01-05\2019 With PM.syn Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1 427 9 25 498 8 29 0 118 18 0 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 11 12 12 16 12 12 12 12 12 16 12
Grade (%) 0% 1% 0% 0%
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.997 0.997 0.892 0.993
Flt Protected 0.950 0.990 0.955
Satd. Flow (prot) 0 1796 0 1796 2036 0 0 1678 0 0 2042 0
Flt Permitted 0.950 0.990 0.955
Satd. Flow (perm) 0 1796 0 1796 2036 0 0 1678 0 0 2042 0
Link Speed (mph) 25 25 25 25
Link Distance (ft) 275 276 219 188
Travel Time (s) 7.5 7.5 6.0 5.1
Confl. Peds. (#/hr) 2 3 3 2 3 3
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles (%) 0% 2% 0% 0% 5% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 1 454 10 27 530 9 31 0 126 19 0 1
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 465 0 27 539 0 0 157 0 0 20 0
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized

HCM 2010 TWSC 2019 Future with Development

1: Corson Street & Elm Street Weekday Afternoon Peak Hour - Scenario 1

Synchro 8 Report
I:\eng\811675\12\traffic\2019 with\Revised 2016-01-05\2019 With PM.syn Page 2

Intersection
Int Delay, s/veh 2.9
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 1 427 9 25 498 8 29 0 118 18 0 1
Conflicting Peds, #/hr 2 0 3 3 0 2 0 0 3 3 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - 0 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 1 - - 0 - - 0 -
Peak Hour Factor 94 94 94 94 94 94 94 94 94 94 94 94
Heavy Vehicles, % 0 2 0 0 5 0 0 0 0 0 0 0
Mvmt Flow 1 454 10 27 530 9 31 0 126 19 0 1
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 541 0 0 467 0 0 1055 1058 465 1117 1059 540
          Stage 1 - - - - - - 464 464 - 590 590 -
          Stage 2 - - - - - - 591 594 - 527 469 -
Critical Hdwy 4.3 - - 4.3 - - 7.1 6.5 6.2 7.1 6.5 6.2
Critical Hdwy Stg 1 - - - - - - 6.1 5.5 - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.1 5.5 - 6.1 5.5 -
Follow-up Hdwy 3 - - 3 - - 3 4 3.1 3 4 3.1
Pot Cap-1 Maneuver 781 - - 829 - - 225 227 633 204 226 573
          Stage 1 - - - - - - 659 567 - 559 498 -
          Stage 2 - - - - - - 558 496 - 607 564 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 779 - - 826 - - 218 218 629 158 217 570
Mov Cap-2 Maneuver - - - - - - 218 218 - 158 217 -
          Stage 1 - - - - - - 656 564 - 556 480 -
          Stage 2 - - - - - - 538 478 - 483 561 -
 

Approach EB WB NB SB
HCM Control Delay, s 0 0.4 16.9 30
HCM LOS C D
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 458 779 - - 826 - - 164
HCM Lane V/C Ratio 0.341 0.001 - - 0.032 - - 0.123
HCM Control Delay (s) 16.9 9.6 0 - 9.5 - - 30
HCM Lane LOS C A A - A - - D
HCM 95th %tile Q(veh) 1.5 0 - - 0.1 - - 0.4



Lanes, Volumes, Timings 2019 Future with Development

2: Lot Access/Old Elm Street & Elm Street Weekday Afternoon Peak Hour - Scenario 1

Synchro 8 Report
I:\eng\811675\12\traffic\2019 with\Revised 2016-01-05\2019 With PM.syn Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 542 6 24 516 9 29 0 121 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 13 12 12 12 12 12 12 12 16 12 12
Grade (%) -1% 0% 0% -1%
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.999 0.997 0.891
Flt Protected 0.950 0.990
Satd. Flow (prot) 0 1933 0 1805 1840 0 0 1676 0 0 0 0
Flt Permitted 0.950 0.990
Satd. Flow (perm) 0 1933 0 1805 1840 0 0 1676 0 0 0 0
Link Speed (mph) 25 25 25 25
Link Distance (ft) 276 571 199 208
Travel Time (s) 7.5 15.6 5.4 5.7
Confl. Peds. (#/hr) 2 2
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles (%) 0% 2% 0% 0% 3% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 0 577 6 26 549 10 31 0 129 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 583 0 26 559 0 0 160 0 0 0 0
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized

HCM 2010 TWSC 2019 Future with Development

2: Lot Access/Old Elm Street & Elm Street Weekday Afternoon Peak Hour - Scenario 1

Synchro 8 Report
I:\eng\811675\12\traffic\2019 with\Revised 2016-01-05\2019 With PM.syn Page 2

Intersection
Int Delay, s/veh 2.1
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 0 542 6 24 516 9 29 0 121 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0 2 0 0 0 0 2
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - 0 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 1 - - 0 -
Grade, % - -1 - - 0 - - 0 - - -1 -
Peak Hour Factor 94 94 94 94 94 94 94 94 94 94 94 94
Heavy Vehicles, % 0 2 0 0 3 0 0 0 0 0 0 0
Mvmt Flow 0 577 6 26 549 10 31 0 129 0 0 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 559 0 0 585 0 0 1187 1192 582
          Stage 1 - - - - - - 582 582 -
          Stage 2 - - - - - - 605 610 -
Critical Hdwy 4.3 - - 4.3 - - 7.1 6.5 6.2
Critical Hdwy Stg 1 - - - - - - 5.4 5.5 -
Critical Hdwy Stg 2 - - - - - - 5.4 5.5 -
Follow-up Hdwy 3 - - 3 - - 3 4 3.1
Pot Cap-1 Maneuver 770 - - 754 - - 182 189 542
          Stage 1 - - - - - - 633 502 -
          Stage 2 - - - - - - 617 488 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 770 - - 754 - - 175 0 541
Mov Cap-2 Maneuver - - - - - - 360 0 -
          Stage 1 - - - - - - 632 0 -
          Stage 2 - - - - - - 596 0 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.4 15.8
HCM LOS C
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR
Capacity (veh/h) 493 770 - - 754 - -
HCM Lane V/C Ratio 0.324 - - - 0.034 - -
HCM Control Delay (s) 15.8 0 - - 9.9 - -
HCM Lane LOS C A - - A - -
HCM 95th %tile Q(veh) 1.4 0 - - 0.1 - -



Lanes, Volumes, Timings 2019 Future with Development

3: Access/Wood Street & Elm Street & Colwell Street Weekday Afternoon Peak Hour - Scenario 1

Synchro 8 Report
I:\eng\811675\12\traffic\2019 with\Revised 2016-01-05\2019 With PM.syn Page 1

Lane Group EBL2 EBL EBT EBR WBT WBR WBR2 NBL2 NBL NBT NBR SBL
Lane Configurations
Volume (vph) 97 2 511 7 501 216 17 10 8 0 6 6
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 10 12 14 12 16 12 12 12 15 12 12 12
Grade (%) 0% 0% -2%
Storage Length (ft) 78 0 0 0 0 0
Storage Lanes 1 0 0 0 0 0
Taper Length (ft) 75 75 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 0.99 0.99
Frt 0.998 0.957 0.968
Flt Protected 0.950 0.963
Satd. Flow (prot) 0 1676 1860 0 1836 0 0 0 0 1686 0 0
Flt Permitted 0.171 0.842
Satd. Flow (perm) 0 302 1860 0 1836 0 0 0 0 1473 0 0
Right Turn on Red No No No
Satd. Flow (RTOR)
Link Speed (mph) 25 25 25
Link Distance (ft) 571 600 211
Travel Time (s) 15.6 16.4 5.8
Confl. Peds. (#/hr) 1 4 1 1 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 2% 2% 3% 0% 6% 5% 2% 0% 0% 2% 0% 2%
Adj. Flow (vph) 102 2 538 7 527 227 18 11 8 0 6 6
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 104 545 0 772 0 0 0 0 25 0 0
Turn Type Perm Perm NA NA Perm Perm NA Perm
Protected Phases 6 2 4
Permitted Phases 6 6 4 4 9
Detector Phase 6 6 6 2 4 4 4 9
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
Total Split (s) 46.0 46.0 46.0 46.0 30.0 30.0 30.0 14.0
Total Split (%) 51.1% 51.1% 51.1% 51.1% 33.3% 33.3% 33.3% 15.6%
Maximum Green (s) 38.0 38.0 38.0 38.0 22.0 22.0 22.0 7.0
Yellow Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 4.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 7.0 7.0 7.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
Act Effct Green (s) 52.5 52.5 52.5 20.7
Actuated g/C Ratio 0.58 0.58 0.58 0.23
v/c Ratio 0.59 0.50 0.72 0.07
Control Delay 34.2 15.0 16.0 26.4
Queue Delay 0.0 0.0 0.1 0.0

Lanes, Volumes, Timings 2019 Future with Development

3: Access/Wood Street & Elm Street & Colwell Street Weekday Afternoon Peak Hour - Scenario 1

Synchro 8 Report
I:\eng\811675\12\traffic\2019 with\Revised 2016-01-05\2019 With PM.syn Page 2

Lane Group SBT SBR SEL SER SER2
Lane Configurations
Volume (vph) 0 2 220 10 53
Ideal Flow (vphpl) 1800 1800 1800 1800 1800
Lane Width (ft) 12 12 12 16 12
Grade (%) 0% 2%
Storage Length (ft) 0 0 0
Storage Lanes 0 1 0
Taper Length (ft) 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00
Frt 0.966 0.970
Flt Protected 0.964 0.963
Satd. Flow (prot) 1643 0 1641 0 0
Flt Permitted 0.963
Satd. Flow (perm) 1705 0 1638 0 0
Right Turn on Red No
Satd. Flow (RTOR)
Link Speed (mph) 25 25
Link Distance (ft) 267 303
Travel Time (s) 7.3 8.3
Confl. Peds. (#/hr) 1 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 2% 2% 1% 0% 2%
Adj. Flow (vph) 0 2 232 11 56
Shared Lane Traffic (%)
Lane Group Flow (vph) 8 0 299 0 0
Turn Type NA Perm
Protected Phases 9
Permitted Phases 8
Detector Phase 9 8
Switch Phase
Minimum Initial (s) 3.0 3.0
Minimum Split (s) 21.0 21.0
Total Split (s) 14.0 30.0
Total Split (%) 15.6% 33.3%
Maximum Green (s) 7.0 22.0
Yellow Time (s) 3.0 6.0
All-Red Time (s) 4.0 2.0
Lost Time Adjust (s) -1.0 -1.0
Total Lost Time (s) 6.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode None None
Act Effct Green (s) 7.1 20.7
Actuated g/C Ratio 0.08 0.23
v/c Ratio 0.06 0.79
Control Delay 38.9 48.5
Queue Delay 0.0 0.0



Lanes, Volumes, Timings 2019 Future with Development

3: Access/Wood Street & Elm Street & Colwell Street Weekday Afternoon Peak Hour - Scenario 1

Synchro 8 Report
I:\eng\811675\12\traffic\2019 with\Revised 2016-01-05\2019 With PM.syn Page 3

Lane Group EBL2 EBL EBT EBR WBT WBR WBR2 NBL2 NBL NBT NBR SBL
Total Delay 34.2 15.0 16.1 26.4
LOS C B B C
Approach Delay 18.1 16.1 26.4
Approach LOS B B C
Queue Length 50th (ft) 34 164 220 11
Queue Length 95th (ft) #148 358 #658 31
Internal Link Dist (ft) 491 520 131
Turn Bay Length (ft) 78
Base Capacity (vph) 175 1084 1070 376
Starvation Cap Reductn 0 0 20 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.59 0.50 0.74 0.07

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBTL, Start of Yellow
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.79
Intersection Signal Delay: 22.6 Intersection LOS: C
Intersection Capacity Utilization 92.3% ICU Level of Service F
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Access/Wood Street & Elm Street & Colwell Street

Lanes, Volumes, Timings 2019 Future with Development

3: Access/Wood Street & Elm Street & Colwell Street Weekday Afternoon Peak Hour - Scenario 1

Synchro 8 Report
I:\eng\811675\12\traffic\2019 with\Revised 2016-01-05\2019 With PM.syn Page 4

Lane Group SBT SBR SEL SER SER2
Total Delay 38.9 48.5
LOS D D
Approach Delay 38.9 48.5
Approach LOS D D
Queue Length 50th (ft) 4 156
Queue Length 95th (ft) 18 #265
Internal Link Dist (ft) 187 223
Turn Bay Length (ft)
Base Capacity (vph) 151 418
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.05 0.72

Intersection Summary



Lanes, Volumes, Timings 2019 Future with Development

4: Maple Street & Elm Street Weekday Afternoon Peak Hour - Scenario 1

Synchro 8 Report
I:\eng\811675\12\traffic\2019 with\Revised 2016-01-05\2019 With PM.syn Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 54 652 11 33 703 33 6 2 18 17 3 52
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 10 14 12 10 13 12 12 12 12 12 16 12
Grade (%) 2% 0% 1% -1%
Storage Length (ft) 79 0 75 0 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 1.00 0.97 0.97
Frt 0.997 0.993 0.905 0.902
Flt Protected 0.950 0.950 0.989 0.988
Satd. Flow (prot) 1580 1837 0 1550 1745 0 0 1441 0 0 1715 0
Flt Permitted 0.335 0.370 0.929 0.910
Satd. Flow (perm) 556 1837 0 602 1745 0 0 1349 0 0 1574 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 3 7 19 55
Link Speed (mph) 25 25 25 25
Link Distance (ft) 600 300 222 228
Travel Time (s) 16.4 8.2 6.1 6.2
Confl. Peds. (#/hr) 10 7 7 10 7 5 5 7
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 0% 3% 10% 3% 6% 0% 20% 0% 6% 0% 0% 5%
Adj. Flow (vph) 57 686 12 35 740 35 6 2 19 18 3 55
Shared Lane Traffic (%)
Lane Group Flow (vph) 57 698 0 35 775 0 0 27 0 0 76 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 2 4 8
Detector Phase 6 6 2 2 4 4 8 8
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
Total Split (s) 69.0 69.0 69.0 69.0 21.0 21.0 21.0 21.0
Total Split (%) 76.7% 76.7% 76.7% 76.7% 23.3% 23.3% 23.3% 23.3%
Maximum Green (s) 64.0 64.0 64.0 64.0 16.0 16.0 16.0 16.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90

Lanes, Volumes, Timings 2019 Future with Development

4: Maple Street & Elm Street Weekday Afternoon Peak Hour - Scenario 1

Synchro 8 Report
I:\eng\811675\12\traffic\2019 with\Revised 2016-01-05\2019 With PM.syn Page 2

Offset: 6 (7%), Referenced to phase 2:WBTL and 6:EBTL, Start of Yellow
Natural Cycle: 60
Control Type: Actuated-Coordinated

Splits and Phases:     4: Maple Street & Elm Street



HCM 2010 Signalized Intersection Summary 2019 Future with Development

4: Maple Street & Elm Street Weekday Afternoon Peak Hour - Scenario 1

Synchro 8 Report
I:\eng\811675\12\traffic\2019 with\Revised 2016-01-05\2019 With PM.syn Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 54 652 11 33 703 33 6 2 18 17 3 52
Number 1 6 16 5 2 12 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 0.95 0.92 0.93 0.92
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
Adj Sat Flow, veh/h/ln 1782 1797 1782 1748 1771 1800 1791 1648 1791 1809 1816 1809
Adj Flow Rate, veh/h 57 686 12 35 740 35 6 2 7 18 3 28
Adj No. of Lanes 1 1 0 1 1 0 0 1 0 0 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 3 3 3 6 6 0 0 0 0 0 0
Cap, veh/h 645 1504 26 675 1432 68 80 21 39 81 9 47
Arrive On Green 1.00 1.00 1.00 1.00 1.00 1.00 0.05 0.06 0.05 0.05 0.06 0.05
Sat Flow, veh/h 662 1761 31 697 1677 79 419 361 682 467 151 823
Grp Volume(v), veh/h 57 0 698 35 0 775 15 0 0 49 0 0
Grp Sat Flow(s),veh/h/ln 662 0 1792 697 0 1756 1462 0 0 1441 0 0
Q Serve(g_s), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.1 0.0 0.0
Cycle Q Clear(g_c), s 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 3.0 0.0 0.0
Prop In Lane 1.00 0.02 1.00 0.05 0.40 0.47 0.37 0.57
Lane Grp Cap(c), veh/h 645 0 1530 675 0 1500 123 0 0 121 0 0
V/C Ratio(X) 0.09 0.00 0.46 0.05 0.00 0.52 0.12 0.00 0.00 0.41 0.00 0.00
Avail Cap(c_a), veh/h 645 0 1530 675 0 1500 291 0 0 303 0 0
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.76 0.00 0.76 0.85 0.00 0.85 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 40.9 0.0 0.0 41.8 0.0 0.0
Incr Delay (d2), s/veh 0.2 0.0 0.7 0.1 0.0 1.1 0.4 0.0 0.0 2.2 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 0.1 0.0 0.6 0.0 0.0 0.8 0.7 0.0 0.0 2.3 0.0 0.0
LnGrp Delay(d),s/veh 0.2 0.0 0.7 0.1 0.0 1.1 41.3 0.0 0.0 44.0 0.0 0.0
LnGrp LOS A A A A D D
Approach Vol, veh/h 755 810 15 49
Approach Delay, s/veh 0.7 1.0 41.3 44.0
Approach LOS A A D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 80.9 9.1 80.9 9.1
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 64.0 16.0 64.0 16.0
Max Q Clear Time (g_c+I1), s 2.5 2.9 2.5 5.0
Green Ext Time (p_c), s 20.1 0.2 20.1 0.2

Intersection Summary
HCM 2010 Ctrl Delay 2.5
HCM 2010 LOS A



Lanes, Volumes, Timings 2019 Future with Development

5: Oak Street & Elm Street Weekday Afternoon Peak Hour - Scenario 1

Synchro 8 Report
I:\eng\811675\12\traffic\2019 with\Revised 2016-01-05\2019 With PM.syn Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 10 645 24 19 578 4 165 8 129 11 2 23
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 10 13 12 10 11 12 12 11 12 12 16 12
Grade (%) 7% -9% 0% 0%
Storage Length (ft) 77 0 95 95 0 95 0 0
Storage Lanes 1 0 1 1 0 1 0 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.98 1.00 0.98 0.99
Frt 0.995 0.850 0.850 0.913
Flt Protected 0.950 0.950 0.955 0.985
Satd. Flow (prot) 1540 1750 0 1573 1732 1599 0 1646 1485 0 1809 0
Flt Permitted 0.407 0.237 0.708 0.901
Satd. Flow (perm) 658 1750 0 392 1732 1561 0 1218 1450 0 1653 0
Right Turn on Red Yes Yes No No
Satd. Flow (RTOR) 2 24
Link Speed (mph) 25 25 25 25
Link Distance (ft) 300 550 247 248
Travel Time (s) 8.2 15.0 6.7 6.8
Confl. Peds. (#/hr) 5 4 4 5 1 2 2 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles (%) 0% 2% 0% 6% 5% 0% 1% 0% 3% 0% 0% 0%
Adj. Flow (vph) 11 694 26 20 622 4 177 9 139 12 2 25
Shared Lane Traffic (%)
Lane Group Flow (vph) 11 720 0 20 622 4 0 186 139 0 39 0
Turn Type Perm NA pm+pt NA Perm Perm NA Perm Perm NA
Protected Phases 6 5 2 4 8
Permitted Phases 6 2 2 4 4 8
Detector Phase 6 6 5 2 2 4 4 4 8 8
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 13.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
Total Split (s) 32.0 32.0 29.0 61.0 61.0 29.0 29.0 29.0 29.0 29.0
Total Split (%) 35.6% 35.6% 32.2% 67.8% 67.8% 32.2% 32.2% 32.2% 32.2% 32.2%
Maximum Green (s) 27.0 27.0 24.0 56.0 56.0 24.0 24.0 24.0 24.0 24.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max None C-Max C-Max None None None None None

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90

Lanes, Volumes, Timings 2019 Future with Development

5: Oak Street & Elm Street Weekday Afternoon Peak Hour - Scenario 1

Synchro 8 Report
I:\eng\811675\12\traffic\2019 with\Revised 2016-01-05\2019 With PM.syn Page 2

Offset: 8 (9%), Referenced to phase 2:WBTL and 6:EBTL, Start of Yellow
Natural Cycle: 70
Control Type: Actuated-Coordinated

Splits and Phases:     5: Oak Street & Elm Street
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5: Oak Street & Elm Street Weekday Afternoon Peak Hour - Scenario 1

Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 10 645 24 19 578 4 165 8 129 11 2 23
Number 1 6 16 5 2 12 7 4 14 3 8 18
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
Adj Sat Flow, veh/h/ln 1737 1772 1737 1775 1791 1881 1800 1783 1748 1800 1872 1800
Adj Flow Rate, veh/h 11 694 26 20 622 4 177 9 139 12 2 25
Adj No. of Lanes 1 1 0 1 1 1 0 1 1 0 1 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 0 2 2 6 5 0 0 0 3 0 0 0
Cap, veh/h 405 958 36 274 1135 1009 242 8 411 52 31 55
Arrive On Green 0.38 0.38 0.37 0.02 0.63 0.63 0.27 0.28 0.28 0.27 0.28 0.27
Sat Flow, veh/h 741 1697 64 1690 1791 1593 589 30 1480 0 112 199
Grp Volume(v), veh/h 11 0 720 20 622 4 186 0 139 39 0 0
Grp Sat Flow(s),veh/h/ln 741 0 1761 1690 1791 1593 619 0 1480 311 0 0
Q Serve(g_s), s 1.0 0.0 31.5 0.4 17.6 0.1 0.0 0.0 6.7 0.0 0.0 0.0
Cycle Q Clear(g_c), s 12.3 0.0 31.5 0.4 17.6 0.1 24.0 0.0 6.7 24.0 0.0 0.0
Prop In Lane 1.00 0.04 1.00 1.00 0.95 1.00 0.31 0.64
Lane Grp Cap(c), veh/h 405 0 994 274 1135 1009 243 0 411 135 0 0
V/C Ratio(X) 0.03 0.00 0.72 0.07 0.55 0.00 0.76 0.00 0.34 0.29 0.00 0.00
Avail Cap(c_a), veh/h 405 0 994 702 1135 1009 243 0 411 135 0 0
HCM Platoon Ratio 0.67 0.67 0.67 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.90 0.00 0.90 0.09 0.09 0.09 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 20.1 0.0 22.0 13.1 9.3 6.1 34.0 0.0 25.9 26.5 0.0 0.0
Incr Delay (d2), s/veh 0.1 0.0 4.1 0.0 0.2 0.0 13.5 0.0 0.5 1.2 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 0.4 0.0 22.8 0.3 10.1 0.1 1.6 0.0 5.0 1.4 0.0 0.0
LnGrp Delay(d),s/veh 20.2 0.0 26.1 13.1 9.4 6.1 47.4 0.0 26.4 27.7 0.0 0.0
LnGrp LOS C C B A A D C C
Approach Vol, veh/h 731 646 325 39
Approach Delay, s/veh 26.0 9.5 38.4 27.7
Approach LOS C A D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6 8
Phs Duration (G+Y+Rc), s 61.0 29.0 6.2 54.8 29.0
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 56.0 24.0 24.0 27.0 24.0
Max Q Clear Time (g_c+I1), s 20.1 26.0 2.9 33.5 26.0
Green Ext Time (p_c), s 13.4 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 22.3
HCM 2010 LOS C



Lanes, Volumes, Timings 2019 Future with Development

6: Fayette Street & Elm Street Weekday Afternoon Peak Hour - Scenario 1

Synchro 8 Report
I:\eng\811675\12\traffic\2019 with\Revised 2016-01-05\2019 With PM.syn Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 127 110 658 711 74 53 488 1006 714 21 845 78
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 11 9 12 10 11 12 10 10 13 9 11 12
Grade (%) 2% -5% 5% 0%
Storage Length (ft) 135 202 135 0 266 130 276 0
Storage Lanes 1 1 2 0 1 1 1 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 0.95
Ped Bike Factor 1.00 0.99 1.00 0.98 1.00 1.00
Frt 0.850 0.938 0.850 0.987
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1589 1557 1485 3174 1585 0 1511 3112 1526 1466 3205 0
Flt Permitted 0.950 0.950 0.114 0.279
Satd. Flow (perm) 1586 1557 1485 3174 1585 0 181 3112 1490 430 3205 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 578 8
Link Speed (mph) 25 25 25 25
Link Distance (ft) 550 430 452 462
Travel Time (s) 15.0 11.7 12.3 12.6
Confl. Peds. (#/hr) 1 1 18 4 4 18
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Heavy Vehicles (%) 3% 3% 2% 0% 7% 2% 3% 0% 1% 5% 1% 5%
Adj. Flow (vph) 130 112 671 726 76 54 498 1027 729 21 862 80
Shared Lane Traffic (%)
Lane Group Flow (vph) 130 112 671 726 130 0 498 1027 729 21 942 0
Turn Type Split NA pm+ov Split NA pm+pt NA Perm Perm NA
Protected Phases 8 8 1 4 4 1 6 2
Permitted Phases 8 6 6 2
Detector Phase 8 8 1 4 4 1 6 6 2 2
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
Total Split (s) 21.0 21.0 30.0 26.0 26.0 30.0 63.0 63.0 33.0 33.0
Total Split (%) 19.1% 19.1% 27.3% 23.6% 23.6% 27.3% 57.3% 57.3% 30.0% 30.0%
Maximum Green (s) 15.0 15.0 24.0 20.0 20.0 24.0 57.0 57.0 27.0 27.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lag Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None Min None None Min C-Max C-Max C-Max C-Max

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110

Lanes, Volumes, Timings 2019 Future with Development

6: Fayette Street & Elm Street Weekday Afternoon Peak Hour - Scenario 1

Synchro 8 Report
I:\eng\811675\12\traffic\2019 with\Revised 2016-01-05\2019 With PM.syn Page 2

Offset: 0 (0%), Referenced to phase 2:SBTL and 6:NBTL, Start of Yellow
Natural Cycle: 115
Control Type: Actuated-Coordinated

Splits and Phases:     6: Fayette Street & Elm Street
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6: Fayette Street & Elm Street Weekday Afternoon Peak Hour - Scenario 1

Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 127 110 658 711 74 53 488 1006 714 21 845 78
Number 3 8 18 7 4 14 1 6 16 5 2 12
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 0.98 1.00 0.96
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
Adj Sat Flow, veh/h/ln 1730 1661 1747 1845 1758 1845 1704 1755 1807 1646 1776 1800
Adj Flow Rate, veh/h 130 112 572 726 76 54 498 1027 597 21 862 80
Adj No. of Lanes 1 1 1 2 1 0 1 2 1 1 2 0
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 3 3 2 0 7 7 3 0 1 5 1 1
Cap, veh/h 240 242 553 651 183 130 434 1758 796 135 792 73
Arrive On Green 0.15 0.15 0.15 0.19 0.19 0.18 0.23 0.53 0.53 0.25 0.25 0.25
Sat Flow, veh/h 1648 1661 1482 3409 957 680 1623 3335 1510 272 3111 289
Grp Volume(v), veh/h 130 112 572 726 0 130 498 1027 597 21 468 474
Grp Sat Flow(s),veh/h/ln 1648 1661 1482 1704 0 1637 1623 1667 1510 272 1687 1712
Q Serve(g_s), s 8.1 6.8 16.0 21.0 0.0 7.7 25.0 23.1 34.0 6.9 28.0 28.0
Cycle Q Clear(g_c), s 8.1 6.8 16.0 21.0 0.0 7.7 25.0 23.1 34.0 6.9 28.0 28.0
Prop In Lane 1.00 1.00 1.00 0.42 1.00 1.00 1.00 0.17
Lane Grp Cap(c), veh/h 240 242 553 651 0 313 434 1758 796 135 430 436
V/C Ratio(X) 0.54 0.46 1.03 1.12 0.00 0.42 1.15 0.58 0.75 0.16 1.09 1.09
Avail Cap(c_a), veh/h 240 242 553 651 0 313 434 1758 796 135 430 436
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) 0.76 0.76 0.76 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 43.6 43.1 34.5 44.5 0.0 39.3 32.4 17.8 20.3 33.1 41.0 41.1
Incr Delay (d2), s/veh 1.9 1.1 42.5 71.4 0.0 0.9 89.9 1.4 6.4 2.5 69.4 69.1
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 6.6 5.7 41.9 29.4 0.0 6.4 43.2 16.3 22.0 1.1 38.3 38.8
LnGrp Delay(d),s/veh 45.5 44.1 77.1 115.9 0.0 40.2 122.3 19.2 26.7 35.6 110.4 110.2
LnGrp LOS D D F F D F B C D F F
Approach Vol, veh/h 814 856 2122 963
Approach Delay, s/veh 67.5 104.4 45.5 108.7
Approach LOS E F D F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 30.0 33.0 26.0 63.0 21.0
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 24.0 27.0 20.0 57.0 15.0
Max Q Clear Time (g_c+I1), s 27.5 30.5 23.5 36.5 18.5
Green Ext Time (p_c), s 0.0 0.0 0.0 16.4 0.0

Intersection Summary
HCM 2010 Ctrl Delay 72.7
HCM 2010 LOS E



Lanes, Volumes, Timings 2019 Future with Development - Access Scenario 2 

1: Corson Street & Elm Street Weekday Afternoon Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2019 with\Revised 2016-01-05\2019 With PM-Scenario 2.syn Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1 427 9 49 498 8 29 0 118 18 0 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 11 12 12 16 12 12 12 12 12 16 12
Grade (%) 0% 1% 0% 0%
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.997 0.997 0.892 0.993
Flt Protected 0.950 0.990 0.955
Satd. Flow (prot) 0 1796 0 1796 2036 0 0 1678 0 0 2042 0
Flt Permitted 0.950 0.990 0.955
Satd. Flow (perm) 0 1796 0 1796 2036 0 0 1678 0 0 2042 0
Link Speed (mph) 25 25 25 25
Link Distance (ft) 275 276 219 188
Travel Time (s) 7.5 7.5 6.0 5.1
Confl. Peds. (#/hr) 2 3 3 2 3 3
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles (%) 0% 2% 0% 0% 5% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 1 454 10 52 530 9 31 0 126 19 0 1
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 465 0 52 539 0 0 157 0 0 20 0
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized

HCM 2010 TWSC 2019 Future with Development - Access Scenario 2 

1: Corson Street & Elm Street Weekday Afternoon Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2019 with\Revised 2016-01-05\2019 With PM-Scenario 2.syn Page 2

Intersection
Int Delay, s/veh 3.2
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 1 427 9 49 498 8 29 0 118 18 0 1
Conflicting Peds, #/hr 2 0 3 3 0 2 0 0 3 3 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - 0 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 1 - - 0 - - 0 -
Peak Hour Factor 94 94 94 94 94 94 94 94 94 94 94 94
Heavy Vehicles, % 0 2 0 0 5 0 0 0 0 0 0 0
Mvmt Flow 1 454 10 52 530 9 31 0 126 19 0 1
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 541 0 0 467 0 0 1106 1110 465 1168 1110 540
          Stage 1 - - - - - - 464 464 - 641 641 -
          Stage 2 - - - - - - 642 646 - 527 469 -
Critical Hdwy 4.3 - - 4.3 - - 7.1 6.5 6.2 7.1 6.5 6.2
Critical Hdwy Stg 1 - - - - - - 6.1 5.5 - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.1 5.5 - 6.1 5.5 -
Follow-up Hdwy 3 - - 3 - - 3 4 3.1 3 4 3.1
Pot Cap-1 Maneuver 781 - - 829 - - 207 211 633 188 211 573
          Stage 1 - - - - - - 659 567 - 523 473 -
          Stage 2 - - - - - - 522 470 - 607 564 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 779 - - 826 - - 195 196 629 142 196 570
Mov Cap-2 Maneuver - - - - - - 195 196 - 142 196 -
          Stage 1 - - - - - - 656 564 - 520 442 -
          Stage 2 - - - - - - 487 439 - 483 561 -
 

Approach EB WB NB SB
HCM Control Delay, s 0 0.9 17.8 33.1
HCM LOS C D
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 437 779 - - 826 - - 148
HCM Lane V/C Ratio 0.358 0.001 - - 0.063 - - 0.137
HCM Control Delay (s) 17.8 9.6 0 - 9.7 - - 33.1
HCM Lane LOS C A A - A - - D
HCM 95th %tile Q(veh) 1.6 0 - - 0.2 - - 0.5



Lanes, Volumes, Timings 2019 Future with Development - Access Scenario 2 

2: Lot Access/Old Elm Street & Elm Street Weekday Afternoon Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2019 with\Revised 2016-01-05\2019 With PM-Scenario 2.syn Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 542 6 0 540 9 29 0 121 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 13 12 12 12 12 12 12 12 16 12 12
Grade (%) -1% 0% 0% -1%
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.999 0.998 0.891
Flt Protected 0.990
Satd. Flow (prot) 0 1933 0 0 1842 0 0 1676 0 0 0 0
Flt Permitted 0.990
Satd. Flow (perm) 0 1933 0 0 1842 0 0 1676 0 0 0 0
Link Speed (mph) 25 25 25 25
Link Distance (ft) 276 571 199 208
Travel Time (s) 7.5 15.6 5.4 5.7
Confl. Peds. (#/hr) 2 2
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles (%) 0% 2% 0% 0% 3% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 0 577 6 0 574 10 31 0 129 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 583 0 0 584 0 0 160 0 0 0 0
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized

HCM 2010 TWSC 2019 Future with Development - Access Scenario 2 

2: Lot Access/Old Elm Street & Elm Street Weekday Afternoon Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2019 with\Revised 2016-01-05\2019 With PM-Scenario 2.syn Page 2

Intersection
Int Delay, s/veh 2.4
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 0 542 6 0 540 9 29 0 121 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0 2 0 0 0 0 2
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, % - -1 - - 0 - - 0 - - -1 -
Peak Hour Factor 94 94 94 94 94 94 94 94 94 94 94 94
Heavy Vehicles, % 0 2 0 0 3 0 0 0 0 0 0 0
Mvmt Flow 0 577 6 0 574 10 31 0 129 0 0 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 584 0 0 585 0 0 1161 1166 582
          Stage 1 - - - - - - 582 582 -
          Stage 2 - - - - - - 579 584 -
Critical Hdwy 4.3 - - 4.3 - - 7.1 6.5 6.2
Critical Hdwy Stg 1 - - - - - - 5.4 5.5 -
Critical Hdwy Stg 2 - - - - - - 5.4 5.5 -
Follow-up Hdwy 3 - - 3 - - 3 4 3.1
Pot Cap-1 Maneuver 754 - - 754 - - 190 196 542
          Stage 1 - - - - - - 633 502 -
          Stage 2 - - - - - - 635 501 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 754 - - 754 - - 190 0 541
Mov Cap-2 Maneuver - - - - - - 190 0 -
          Stage 1 - - - - - - 632 0 -
          Stage 2 - - - - - - 635 0 -
 

Approach EB WB NB
HCM Control Delay, s 0 0 19.9
HCM LOS C
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR
Capacity (veh/h) 399 754 - - 754 - -
HCM Lane V/C Ratio 0.4 - - - - - -
HCM Control Delay (s) 19.9 0 - - 0 - -
HCM Lane LOS C A - - A - -
HCM 95th %tile Q(veh) 1.9 0 - - 0 - -



Lanes, Volumes, Timings 2019 Future with Development

6: Fayette Street & Elm Street Weekday Afternoon Peak Hour - Dual NB Lefts

Synchro 8 Report
I:\eng\811675\12\traffic\2019 with\Revised 2016-01-05\2019 With PM - Dual NB Lefts.syn Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 127 110 658 711 74 53 488 1006 714 21 845 78
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 11 9 12 10 11 12 10 10 13 9 11 12
Grade (%) 2% -5% 5% 0%
Storage Length (ft) 135 202 135 0 266 130 276 0
Storage Lanes 1 1 2 0 2 1 1 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 1.00 0.97 0.95 1.00 1.00 0.95 0.95
Ped Bike Factor 1.00 0.99 0.99 0.98 1.00 0.99
Frt 0.850 0.938 0.850 0.987
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1589 1557 1485 3174 1586 0 2931 3112 1526 1466 3200 0
Flt Permitted 0.950 0.950 0.950 0.279
Satd. Flow (perm) 1586 1557 1485 3174 1586 0 2908 3112 1490 429 3200 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 578 8
Link Speed (mph) 25 25 25 25
Link Distance (ft) 550 430 452 462
Travel Time (s) 15.0 11.7 12.3 12.6
Confl. Peds. (#/hr) 1 1 18 4 4 18
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Heavy Vehicles (%) 3% 3% 2% 0% 7% 2% 3% 0% 1% 5% 1% 5%
Adj. Flow (vph) 130 112 671 726 76 54 498 1027 729 21 862 80
Shared Lane Traffic (%)
Lane Group Flow (vph) 130 112 671 726 130 0 498 1027 729 21 942 0
Turn Type Split NA pm+ov Split NA Prot NA Perm Perm NA
Protected Phases 8 8 1 4 4 1 6 2
Permitted Phases 8 6 2
Detector Phase 8 8 1 4 4 1 6 6 2 2
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
Total Split (s) 19.0 19.0 39.0 28.0 28.0 39.0 63.0 63.0 24.0 24.0
Total Split (%) 17.3% 17.3% 35.5% 25.5% 25.5% 35.5% 57.3% 57.3% 21.8% 21.8%
Maximum Green (s) 13.0 13.0 33.0 22.0 22.0 33.0 57.0 57.0 18.0 18.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lag Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None Min None None Min C-Max C-Max C-Max C-Max

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110

Lanes, Volumes, Timings 2019 Future with Development

6: Fayette Street & Elm Street Weekday Afternoon Peak Hour - Dual NB Lefts

Synchro 8 Report
I:\eng\811675\12\traffic\2019 with\Revised 2016-01-05\2019 With PM - Dual NB Lefts.syn Page 2

Offset: 0 (0%), Referenced to phase 2:SBTL and 6:NBT, Start of Yellow
Natural Cycle: 115
Control Type: Actuated-Coordinated

Splits and Phases:     6: Fayette Street & Elm Street



HCM 2010 Signalized Intersection Summary 2019 Future with Development

6: Fayette Street & Elm Street Weekday Afternoon Peak Hour - Dual NB Lefts

Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 127 110 658 711 74 53 488 1006 714 21 845 78
Number 3 8 18 7 4 14 1 6 16 5 2 12
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 0.98 1.00 0.97
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
Adj Sat Flow, veh/h/ln 1730 1661 1747 1845 1758 1845 1704 1755 1807 1646 1776 1800
Adj Flow Rate, veh/h 130 112 572 726 76 54 498 1027 597 21 862 80
Adj No. of Lanes 1 1 1 2 1 0 2 2 1 1 2 0
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 3 3 2 0 7 7 3 0 1 5 1 1
Cap, veh/h 210 211 482 713 200 142 622 1758 796 143 885 82
Arrive On Green 0.13 0.13 0.13 0.21 0.21 0.20 0.20 0.53 0.53 0.28 0.28 0.28
Sat Flow, veh/h 1648 1661 1481 3409 957 680 3148 3335 1510 272 3112 289
Grp Volume(v), veh/h 130 112 572 726 0 130 498 1027 597 21 467 475
Grp Sat Flow(s),veh/h/ln 1648 1661 1481 1704 0 1637 1574 1667 1510 272 1687 1714
Q Serve(g_s), s 8.2 6.9 14.0 23.0 0.0 7.5 16.6 23.1 34.0 6.6 30.2 30.2
Cycle Q Clear(g_c), s 8.2 6.9 14.0 23.0 0.0 7.5 16.6 23.1 34.0 6.6 30.2 30.2
Prop In Lane 1.00 1.00 1.00 0.42 1.00 1.00 1.00 0.17
Lane Grp Cap(c), veh/h 210 211 482 713 0 342 622 1758 796 143 480 487
V/C Ratio(X) 0.62 0.53 1.19 1.02 0.00 0.38 0.80 0.58 0.75 0.15 0.97 0.97
Avail Cap(c_a), veh/h 210 211 482 713 0 342 973 1758 796 143 480 487
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) 0.76 0.76 0.76 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 45.5 44.9 37.2 43.5 0.0 37.6 42.1 17.8 20.3 30.5 39.0 39.0
Incr Delay (d2), s/veh 4.2 1.9 99.6 38.5 0.0 0.7 2.7 1.4 6.4 2.2 35.1 34.8
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 6.9 5.9 50.3 26.3 0.0 6.2 11.9 16.3 22.0 1.0 25.8 26.1
LnGrp Delay(d),s/veh 49.7 46.8 136.7 82.0 0.0 38.3 44.7 19.2 26.7 32.7 74.1 73.8
LnGrp LOS D D F F D D B C C E E
Approach Vol, veh/h 814 856 2122 963
Approach Delay, s/veh 110.5 75.3 27.3 73.0
Approach LOS F E C E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 26.7 36.3 28.0 63.0 19.0
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 33.0 18.0 22.0 57.0 13.0
Max Q Clear Time (g_c+I1), s 19.1 32.7 25.5 36.5 16.5
Green Ext Time (p_c), s 1.6 0.0 0.0 16.4 0.0

Intersection Summary
HCM 2010 Ctrl Delay 59.4
HCM 2010 LOS E
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Lanes, Volumes, Timings 2024 Future without Development

4: Maple Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2024 without\2024 Without AM-opt.syn Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 20 456 2 8 293 10 13 11 56 44 1 72
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 10 14 12 10 13 12 12 12 12 12 16 12
Grade (%) 2% 0% 1% -1%
Storage Length (ft) 79 0 75 0 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 1.00 0.98 0.98
Frt 0.999 0.995 0.905 0.917
Flt Protected 0.950 0.950 0.992 0.981
Satd. Flow (prot) 1491 1711 0 1400 1601 0 0 1572 0 0 1789 0
Flt Permitted 0.562 0.464 0.910 0.835
Satd. Flow (perm) 879 1711 0 683 1601 0 0 1441 0 0 1517 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 5 61 78
Link Speed (mph) 25 25 25 25
Link Distance (ft) 600 300 222 228
Travel Time (s) 16.4 8.2 6.1 6.2
Confl. Peds. (#/hr) 7 3 3 7 4 5 5 4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 6% 11% 0% 14% 16% 0% 0% 0% 0% 0% 0% 2%
Adj. Flow (vph) 22 496 2 9 318 11 14 12 61 48 1 78
Shared Lane Traffic (%)
Lane Group Flow (vph) 22 498 0 9 329 0 0 87 0 0 127 0
Number of Detectors 1 2 1 2 1 1 1 1
Detector Template Left Thru Left Thru Left Thru Left Thru
Leading Detector (ft) 20 100 20 100 20 15 20 35
Trailing Detector (ft) 0 0 0 0 0 -5 0 -5
Detector 1 Position(ft) 0 0 0 0 0 -5 0 -5
Detector 1 Size(ft) 20 6 20 6 20 20 20 40
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 2 4 8
Detector Phase 6 6 2 2 4 4 8 8
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0

Lanes, Volumes, Timings 2024 Future without Development

4: Maple Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2024 without\2024 Without AM-opt.syn Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 59.0 59.0 59.0 59.0 21.0 21.0 21.0 21.0
Total Split (%) 73.8% 73.8% 73.8% 73.8% 26.3% 26.3% 26.3% 26.3%
Maximum Green (s) 54.0 54.0 54.0 54.0 16.0 16.0 16.0 16.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
v/c Ratio 0.03 0.36 0.02 0.25 0.38 0.51
Control Delay 3.8 4.2 1.5 2.6 18.1 21.5
Queue Delay 0.0 0.0 0.0 0.3 0.0 0.0
Total Delay 3.8 4.3 1.5 2.9 18.1 21.5
Queue Length 50th (ft) 2 58 0 48 12 23
Queue Length 95th (ft) m8 105 1 100 50 69
Internal Link Dist (ft) 520 220 142 148
Turn Bay Length (ft) 79 75
Base Capacity (vph) 718 1397 557 1308 354 383
Starvation Cap Reductn 0 0 0 503 0 0
Spillback Cap Reductn 0 29 0 0 1 1
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.36 0.02 0.41 0.25 0.33

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 31 (39%), Referenced to phase 2:WBTL and 6:EBTL, Start of Yellow
Natural Cycle: 45
Control Type: Actuated-Coordinated
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     4: Maple Street & Elm Street



HCM 2010 Signalized Intersection Summary 2024 Future without Development

4: Maple Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 20 456 2 8 293 10 13 11 56 44 1 72
Number 1 6 16 5 2 12 7 4 14 3 8 18
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 0.98 0.97 0.98 0.97
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
Adj Sat Flow, veh/h/ln 1681 1670 1782 1579 1621 1800 1791 1791 1791 1809 1859 1809
Adj Flow Rate, veh/h 22 496 2 9 318 11 14 12 46 48 1 46
Adj No. of Lanes 1 1 0 1 1 0 0 1 0 0 1 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 6 11 11 14 16 16 0 0 0 0 0 0
Cap, veh/h 849 1339 5 701 1255 43 73 36 97 136 10 73
Arrive On Green 1.00 1.00 1.00 1.00 1.00 1.00 0.08 0.09 0.08 0.08 0.09 0.08
Sat Flow, veh/h 942 1662 7 758 1558 54 202 376 1023 719 105 774
Grp Volume(v), veh/h 22 0 498 9 0 329 72 0 0 95 0 0
Grp Sat Flow(s),veh/h/ln 942 0 1669 758 0 1611 1601 0 0 1598 0 0
Q Serve(g_s), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 0.0 0.0 0.0 0.0 0.0 3.4 0.0 0.0 4.4 0.0 0.0
Prop In Lane 1.00 0.00 1.00 0.03 0.19 0.64 0.51 0.48
Lane Grp Cap(c), veh/h 849 0 1345 701 0 1298 185 0 0 199 0 0
V/C Ratio(X) 0.03 0.00 0.37 0.01 0.00 0.25 0.39 0.00 0.00 0.48 0.00 0.00
Avail Cap(c_a), veh/h 849 0 1345 701 0 1298 359 0 0 365 0 0
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.83 0.00 0.83 0.98 0.00 0.98 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 34.8 0.0 0.0 35.2 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.0 0.7 0.0 0.0 0.5 1.3 0.0 0.0 1.8 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 0.0 0.0 0.4 0.0 0.0 0.3 2.9 0.0 0.0 3.9 0.0 0.0
LnGrp Delay(d),s/veh 0.0 0.0 0.7 0.0 0.0 0.5 36.1 0.0 0.0 37.0 0.0 0.0
LnGrp LOS A A A A D D
Approach Vol, veh/h 520 338 72 95
Approach Delay, s/veh 0.6 0.5 36.1 37.0
Approach LOS A A D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 68.4 11.6 68.4 11.6
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 54.0 16.0 54.0 16.0
Max Q Clear Time (g_c+I1), s 2.5 5.4 2.5 6.4
Green Ext Time (p_c), s 7.2 0.4 7.2 0.3

Intersection Summary
HCM 2010 Ctrl Delay 6.4
HCM 2010 LOS A

Lanes, Volumes, Timings 2024 Future without Development
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 14 495 51 22 281 2 17 5 75 4 20 24
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 10 13 12 10 11 12 12 11 12 12 16 12
Grade (%) 7% -9% 0% 0%
Storage Length (ft) 77 0 95 95 0 95 0 0
Storage Lanes 1 0 1 1 0 1 0 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 1.00 0.98 1.00 0.97 0.99
Frt 0.986 0.850 0.850 0.932
Flt Protected 0.950 0.950 0.962 0.996
Satd. Flow (prot) 1540 1579 0 1573 1623 1599 0 1674 1457 0 1873 0
Flt Permitted 0.579 0.357 0.777 0.979
Satd. Flow (perm) 934 1579 0 591 1623 1561 0 1350 1418 0 1840 0
Right Turn on Red Yes Yes No No
Satd. Flow (RTOR) 7 27
Link Speed (mph) 25 25 25 25
Link Distance (ft) 300 550 247 248
Travel Time (s) 8.2 15.0 6.7 6.8
Confl. Peds. (#/hr) 5 4 4 5 1 4 4 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 0% 13% 0% 6% 12% 0% 0% 0% 5% 0% 0% 0%
Adj. Flow (vph) 15 521 54 23 296 2 18 5 79 4 21 25
Shared Lane Traffic (%)
Lane Group Flow (vph) 15 575 0 23 296 2 0 23 79 0 50 0
Number of Detectors 1 2 1 2 1 1 1 1 1 1
Detector Template Left Thru Left Thru Right Left Thru Right Left Thru
Leading Detector (ft) 20 100 35 100 20 20 35 35 20 35
Trailing Detector (ft) 0 0 -5 0 0 0 -5 -5 0 -5
Detector 1 Position(ft) 0 0 -5 0 0 0 -5 -5 0 -5
Detector 1 Size(ft) 20 6 40 6 20 20 40 40 20 40
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Perm NA pm+pt NA Perm Perm NA Perm Perm NA
Protected Phases 6 5 2 4 8
Permitted Phases 6 2 2 4 4 8
Detector Phase 6 6 5 2 2 4 4 4 8 8
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 13.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 29.0 29.0 25.0 54.0 54.0 26.0 26.0 26.0 26.0 26.0
Total Split (%) 36.3% 36.3% 31.3% 67.5% 67.5% 32.5% 32.5% 32.5% 32.5% 32.5%
Maximum Green (s) 24.0 24.0 20.0 49.0 49.0 21.0 21.0 21.0 21.0 21.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max None C-Max C-Max None None None None None
v/c Ratio 0.02 0.49 0.04 0.23 0.00 0.13 0.41 0.20
Control Delay 5.1 6.3 3.1 3.5 0.0 30.1 37.0 31.1
Queue Delay 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.1 6.6 3.1 3.5 0.0 30.1 37.0 31.1
Queue Length 50th (ft) 1 25 2 33 0 10 37 23
Queue Length 95th (ft) m7 166 8 71 0 29 73 50
Internal Link Dist (ft) 220 470 167 168
Turn Bay Length (ft) 77 95 95 95
Base Capacity (vph) 695 1176 725 1299 1255 371 389 506
Starvation Cap Reductn 0 184 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.02 0.58 0.03 0.23 0.00 0.06 0.20 0.10

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 15 (19%), Referenced to phase 2:WBTL and 6:EBTL, Start of Yellow
Natural Cycle: 60
Control Type: Actuated-Coordinated
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     5: Oak Street & Elm Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 14 495 51 22 281 2 17 5 75 4 20 24
Number 1 6 16 5 2 12 7 4 14 3 8 18
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 0.98 0.98 0.98 0.98
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
Adj Sat Flow, veh/h/ln 1737 1616 1737 1775 1679 1881 1800 1800 1714 1800 1872 1800
Adj Flow Rate, veh/h 15 521 52 23 296 1 18 5 73 4 21 17
Adj No. of Lanes 1 1 0 1 1 1 0 1 1 0 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 13 13 6 12 0 0 0 5 0 0 0
Cap, veh/h 821 1054 105 716 1355 1286 177 41 133 56 87 64
Arrive On Green 1.00 1.00 1.00 0.03 0.81 0.81 0.08 0.09 0.09 0.08 0.09 0.08
Sat Flow, veh/h 1003 1446 144 1690 1679 1594 1036 441 1426 76 934 687
Grp Volume(v), veh/h 15 0 573 23 296 1 23 0 73 42 0 0
Grp Sat Flow(s),veh/h/ln 1003 0 1590 1690 1679 1594 1477 0 1426 1696 0 0
Q Serve(g_s), s 0.0 0.0 0.0 0.2 3.3 0.0 0.0 0.0 3.9 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 0.0 0.0 0.2 3.3 0.0 1.0 0.0 3.9 1.8 0.0 0.0
Prop In Lane 1.00 0.09 1.00 1.00 0.78 1.00 0.10 0.40
Lane Grp Cap(c), veh/h 821 0 1159 716 1355 1286 200 0 133 186 0 0
V/C Ratio(X) 0.02 0.00 0.49 0.03 0.22 0.00 0.12 0.00 0.55 0.23 0.00 0.00
Avail Cap(c_a), veh/h 821 0 1159 1114 1355 1286 450 0 392 488 0 0
HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.94 0.00 0.94 0.14 0.14 0.14 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 1.9 1.8 1.5 33.7 0.0 34.7 33.9 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.0 1.4 0.0 0.1 0.0 0.3 0.0 3.5 0.6 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 0.0 0.0 0.8 0.2 2.3 0.0 0.9 0.0 3.0 1.6 0.0 0.0
LnGrp Delay(d),s/veh 0.0 0.0 1.4 1.9 1.9 1.5 33.9 0.0 38.1 34.5 0.0 0.0
LnGrp LOS A A A A A C D C
Approach Vol, veh/h 588 320 96 42
Approach Delay, s/veh 1.4 1.9 37.1 34.5
Approach LOS A A D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6 8
Phs Duration (G+Y+Rc), s 68.5 11.5 6.2 62.3 11.5
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 49.0 21.0 20.0 24.0 21.0
Max Q Clear Time (g_c+I1), s 5.8 6.4 2.7 2.5 3.8
Green Ext Time (p_c), s 7.6 0.4 0.0 6.4 0.4

Intersection Summary
HCM 2010 Ctrl Delay 6.1
HCM 2010 LOS A
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 30 32 523 583 62 26 330 518 954 26 1243 43
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 11 9 12 10 11 12 10 10 13 9 11 12
Grade (%) 2% -5% 5% 0%
Storage Length (ft) 135 202 135 0 266 130 276 0
Storage Lanes 1 1 2 0 1 1 1 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 0.95
Ped Bike Factor 1.00 1.00 1.00 0.98 1.00 1.00
Frt 0.850 0.956 0.850 0.995
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1411 1445 1402 3081 1654 0 1415 3022 1511 1539 3179 0
Flt Permitted 0.950 0.950 0.082 0.458
Satd. Flow (perm) 1406 1445 1402 3081 1654 0 122 3022 1478 741 3179 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 964 3
Link Speed (mph) 25 25 25 25
Link Distance (ft) 550 430 452 462
Travel Time (s) 15.0 11.7 12.3 12.6
Confl. Peds. (#/hr) 2 2 7 2 2 7
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Heavy Vehicles (%) 16% 11% 8% 3% 0% 9% 10% 3% 2% 0% 3% 14%
Adj. Flow (vph) 30 32 528 589 63 26 333 523 964 26 1256 43
Shared Lane Traffic (%)
Lane Group Flow (vph) 30 32 528 589 89 0 333 523 964 26 1299 0
Number of Detectors 1 1 1 1 1 1 2 1 1 2
Detector Template Left Thru Right Left Thru Left Thru Right Left Thru
Leading Detector (ft) 35 35 35 35 35 30 100 20 20 100
Trailing Detector (ft) -5 -5 -5 -5 -5 -10 0 0 0 0
Detector 1 Position(ft) -5 -5 -5 -5 -5 -10 0 0 0 0
Detector 1 Size(ft) 40 40 40 40 40 40 6 20 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Split NA pm+ov Split NA pm+pt NA Perm Perm NA
Protected Phases 8 8 1 4 4 1 6 2
Permitted Phases 8 6 6 2
Detector Phase 8 8 1 4 4 1 6 6 2 2
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0

Lanes, Volumes, Timings 2024 Future without Development
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 21.0 21.0 23.0 25.0 25.0 23.0 64.0 64.0 41.0 41.0
Total Split (%) 19.1% 19.1% 20.9% 22.7% 22.7% 20.9% 58.2% 58.2% 37.3% 37.3%
Maximum Green (s) 15.0 15.0 17.0 19.0 19.0 17.0 58.0 58.0 35.0 35.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lag Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None Min None None Min C-Max C-Max C-Max C-Max
v/c Ratio 0.26 0.27 1.39 1.05 0.30 1.16 0.28 0.75 0.09 0.99
Control Delay 52.0 52.2 224.9 96.3 42.1 134.9 10.9 5.2 23.3 56.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 52.0 52.2 224.9 96.3 42.1 134.9 10.9 5.2 23.3 56.9
Queue Length 50th (ft) 20 22 ~478 ~234 55 ~241 87 0 11 ~523
Queue Length 95th (ft) 50 52 #658 #345 103 #430 127 53 33 #697
Internal Link Dist (ft) 470 350 372 382
Turn Bay Length (ft) 135 202 135 266 130 276
Base Capacity (vph) 205 210 379 560 300 287 1874 1282 304 1309
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.15 0.15 1.39 1.05 0.30 1.16 0.28 0.75 0.09 0.99

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%), Referenced to phase 2:SBTL and 6:NBTL, Start of Yellow
Natural Cycle: 115
Control Type: Actuated-Coordinated
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     6: Fayette Street & Elm Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 30 32 523 583 62 26 330 518 954 26 1243 43
Number 3 8 18 7 4 14 1 6 16 5 2 12
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 0.99 1.00 0.99
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
Adj Sat Flow, veh/h/ln 1536 1541 1650 1791 1798 1845 1595 1704 1789 1728 1741 1800
Adj Flow Rate, veh/h 30 32 440 589 63 26 333 523 803 26 1256 43
Adj No. of Lanes 1 1 1 2 1 0 1 2 1 1 2 0
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 16 11 8 3 0 0 10 3 2 0 3 3
Cap, veh/h 213 224 433 602 220 91 314 1736 810 190 1068 37
Arrive On Green 0.15 0.15 0.15 0.18 0.18 0.17 0.16 0.54 0.54 0.33 0.33 0.32
Sat Flow, veh/h 1463 1541 1397 3310 1209 499 1519 3237 1511 381 3263 112
Grp Volume(v), veh/h 30 32 440 589 0 89 333 523 803 26 636 663
Grp Sat Flow(s),veh/h/ln 1463 1541 1397 1655 0 1708 1519 1619 1511 381 1654 1720
Q Serve(g_s), s 2.0 2.0 16.0 19.5 0.0 5.0 18.0 9.8 57.8 5.4 36.0 36.0
Cycle Q Clear(g_c), s 2.0 2.0 16.0 19.5 0.0 5.0 18.0 9.8 57.8 5.4 36.0 36.0
Prop In Lane 1.00 1.00 1.00 0.29 1.00 1.00 1.00 0.06
Lane Grp Cap(c), veh/h 213 224 433 602 0 310 314 1736 810 190 541 563
V/C Ratio(X) 0.14 0.14 1.02 0.98 0.00 0.29 1.06 0.30 0.99 0.14 1.18 1.18
Avail Cap(c_a), veh/h 213 224 433 602 0 310 314 1736 810 190 541 563
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) 0.87 0.87 0.87 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 41.0 41.0 38.0 44.8 0.0 39.0 33.0 14.1 25.2 26.7 37.0 37.0
Incr Delay (d2), s/veh 0.3 0.3 44.8 31.2 0.0 0.5 67.6 0.4 29.5 1.5 97.0 97.1
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 1.5 1.5 33.3 17.1 0.0 4.3 27.7 7.9 39.6 1.2 55.8 58.0
LnGrp Delay(d),s/veh 41.3 41.3 82.8 76.0 0.0 39.5 100.5 14.5 54.7 28.2 134.0 134.1
LnGrp LOS D D F E D F B D C F F
Approach Vol, veh/h 502 678 1659 1325
Approach Delay, s/veh 77.7 71.2 51.2 132.0
Approach LOS E E D F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 23.0 41.0 25.0 64.0 21.0
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 17.0 35.0 19.0 58.0 15.0
Max Q Clear Time (g_c+I1), s 20.5 38.5 22.0 60.3 18.5
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 83.4
HCM 2010 LOS F
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Lane Group EBL2 EBL EBT EBR WBT WBR WBR2 NBL2 NBL NBT NBR SBL
Lane Configurations
Volume (vph) 59 0 274 36 263 148 8 4 16 0 2 7
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 10 12 14 12 16 12 12 12 15 12 12 12
Grade (%) 0% 0% -2%
Storage Length (ft) 78 0 0 0 0 0
Storage Lanes 1 0 0 0 0 0
Taper Length (ft) 75 75 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00
Frt 0.983 0.950 0.988
Flt Protected 0.950 0.956
Satd. Flow (prot) 0 1613 1689 0 1766 0 0 0 0 1713 0 0
Flt Permitted 0.406 0.629
Satd. Flow (perm) 0 689 1689 0 1766 0 0 0 0 1127 0 0
Right Turn on Red No No No
Satd. Flow (RTOR)
Link Speed (mph) 25 25 25
Link Distance (ft) 571 600 211
Travel Time (s) 15.6 16.4 5.8
Confl. Peds. (#/hr) 1 6
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles (%) 6% 2% 13% 0% 11% 8% 2% 0% 0% 2% 0% 2%
Adj. Flow (vph) 63 0 291 38 280 157 9 4 17 0 2 7
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 63 329 0 446 0 0 0 0 23 0 0
Number of Detectors 1 1 2 2 1 1 2 1
Detector Template Left Left Thru Thru Left Left Thru Left
Leading Detector (ft) 20 20 100 100 20 20 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 20 6 6 20 20 6 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Perm Perm NA NA Perm Perm NA Perm
Protected Phases 6 2 4
Permitted Phases 6 6 4 4 9
Detector Phase 6 6 6 2 4 4 4 9
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0

Lanes, Volumes, Timings 2024 Future without Development
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Lane Group SBT SBR SEL SER SER2
Lane Configurations
Volume (vph) 0 7 203 14 43
Ideal Flow (vphpl) 1800 1800 1800 1800 1800
Lane Width (ft) 12 12 12 16 12
Grade (%) 0% 2%
Storage Length (ft) 0 0 0
Storage Lanes 0 1 0
Taper Length (ft) 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99
Frt 0.932 0.970
Flt Protected 0.976 0.962
Satd. Flow (prot) 1605 0 1475 0 0
Flt Permitted 0.962
Satd. Flow (perm) 1645 0 1464 0 0
Right Turn on Red No
Satd. Flow (RTOR)
Link Speed (mph) 25 25
Link Distance (ft) 274 302
Travel Time (s) 7.5 8.2
Confl. Peds. (#/hr) 6
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles (%) 2% 2% 14% 0% 11%
Adj. Flow (vph) 0 7 216 15 46
Shared Lane Traffic (%)
Lane Group Flow (vph) 14 0 277 0 0
Number of Detectors 2 1
Detector Template Thru Left
Leading Detector (ft) 100 20
Trailing Detector (ft) 0 0
Detector 1 Position(ft) 0 0
Detector 1 Size(ft) 6 20
Detector 1 Type Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0
Detector 1 Queue (s) 0.0 0.0
Detector 1 Delay (s) 0.0 0.0
Detector 2 Position(ft) 94
Detector 2 Size(ft) 6
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type NA Perm
Protected Phases 9
Permitted Phases 8
Detector Phase 9 8
Switch Phase
Minimum Initial (s) 3.0 3.0
Minimum Split (s) 21.0 21.0
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Lane Group EBL2 EBL EBT EBR WBT WBR WBR2 NBL2 NBL NBT NBR SBL
Total Split (s) 33.0 33.0 33.0 33.0 33.0 33.0 33.0 14.0
Total Split (%) 41.3% 41.3% 41.3% 41.3% 41.3% 41.3% 41.3% 17.5%
Maximum Green (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 7.0
Yellow Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 4.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 7.0 7.0 7.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
v/c Ratio 0.17 0.37 0.48 0.08
Control Delay 15.7 15.3 14.2 20.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 15.7 15.3 14.2 20.7
Queue Length 50th (ft) 14 83 96 9
Queue Length 95th (ft) 57 221 #248 24
Internal Link Dist (ft) 491 520 131
Turn Bay Length (ft) 78
Base Capacity (vph) 366 897 938 366
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.17 0.37 0.48 0.06

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBTL, Start of Yellow
Natural Cycle: 70
Control Type: Actuated-Coordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Access/Wood Street & Elm Street & Colwell Street
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Lane Group SBT SBR SEL SER SER2
Total Split (s) 14.0 33.0
Total Split (%) 17.5% 41.3%
Maximum Green (s) 7.0 25.0
Yellow Time (s) 3.0 6.0
All-Red Time (s) 4.0 2.0
Lost Time Adjust (s) -1.0 -1.0
Total Lost Time (s) 6.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode None None
v/c Ratio 0.09 0.73
Control Delay 34.5 38.4
Queue Delay 0.0 0.0
Total Delay 34.5 38.4
Queue Length 50th (ft) 7 125
Queue Length 95th (ft) 24 193
Internal Link Dist (ft) 194 222
Turn Bay Length (ft)
Base Capacity (vph) 164 475
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.09 0.58

Intersection Summary
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 342 0 1 304 2 0 0 0 19 0 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 11 12 12 16 12 12 12 12 12 16 12
Grade (%) 0% 1% 0% 0%
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.999 0.973
Flt Protected 0.962
Satd. Flow (prot) 0 1625 0 0 1863 0 0 1900 0 0 2016 0
Flt Permitted 0.962
Satd. Flow (perm) 0 1625 0 0 1863 0 0 1900 0 0 2016 0
Link Speed (mph) 25 25 25 25
Link Distance (ft) 275 276 219 188
Travel Time (s) 7.5 7.5 6.0 5.1
Confl. Peds. (#/hr) 1 1 1 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles (%) 0% 13% 0% 0% 15% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 0 368 0 1 327 2 0 0 0 20 0 5
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 368 0 0 330 0 0 0 0 0 25 0
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized

HCM 2010 TWSC 2024 Future without Development

1: Corson Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2024 without\2024 Without AM-opt.syn Page 2

Intersection
Int Delay, s/veh 0.5
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 0 342 0 1 304 2 0 0 0 19 0 5
Conflicting Peds, #/hr 1 0 1 1 0 1 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 - - 1 - - 0 - - 0 -
Peak Hour Factor 93 93 93 93 93 93 93 93 93 93 93 93
Heavy Vehicles, % 0 13 0 0 15 0 0 0 0 0 0 0
Mvmt Flow 0 368 0 1 327 2 0 0 0 20 0 5
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 329 0 0 368 0 0 701 699 369 698 698 329
          Stage 1 - - - - - - 368 368 - 330 330 -
          Stage 2 - - - - - - 333 331 - 368 368 -
Critical Hdwy 4.3 - - 4.3 - - 7.1 6.5 6.2 7.1 6.5 6.2
Critical Hdwy Stg 1 - - - - - - 6.1 5.5 - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.1 5.5 - 6.1 5.5 -
Follow-up Hdwy 3 - - 3 - - 3 4 3.1 3 4 3.1
Pot Cap-1 Maneuver 926 - - 898 - - 398 366 718 400 367 757
          Stage 1 - - - - - - 747 625 - 785 649 -
          Stage 2 - - - - - - 782 649 - 747 625 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 925 - - 897 - - 395 366 717 399 367 756
Mov Cap-2 Maneuver - - - - - - 395 366 - 399 367 -
          Stage 1 - - - - - - 747 625 - 785 648 -
          Stage 2 - - - - - - 775 648 - 746 625 -
 

Approach EB WB NB SB
HCM Control Delay, s 0 0 0 13.6
HCM LOS A B
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) - 925 - - 897 - - 443
HCM Lane V/C Ratio - - - - 0.001 - - 0.058
HCM Control Delay (s) 0 0 - - 9 0 - 13.6
HCM Lane LOS A A - - A A - B
HCM 95th %tile Q(veh) - 0 - - 0 - - 0.2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1 349 0 4 312 4 0 0 1 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 13 12 12 12 12 12 12 12 16 12 12
Grade (%) -1% 0% 0% -1%
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.998 0.865
Flt Protected 0.999
Satd. Flow (prot) 0 1794 0 0 1661 0 0 1644 0 0 0 0
Flt Permitted 0.999
Satd. Flow (perm) 0 1794 0 0 1661 0 0 1644 0 0 0 0
Link Speed (mph) 25 25 25 25
Link Distance (ft) 276 571 199 208
Travel Time (s) 7.5 15.6 5.4 5.7
Confl. Peds. (#/hr) 2 2
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 0% 10% 0% 33% 14% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 1 367 0 4 328 4 0 0 1 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 368 0 0 336 0 0 1 0 0 0 0
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
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Intersection
Int Delay, s/veh 0.1
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 1 349 0 4 312 4 0 0 1 0 0 0
Conflicting Peds, #/hr 2 0 0 0 0 2 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, % - -1 - - 0 - - 0 - - -1 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 0 10 0 33 14 0 0 0 0 0 0 0
Mvmt Flow 1 367 0 4 328 4 0 0 1 0 0 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 333 0 0 367 0 0 708 710 369
          Stage 1 - - - - - - 369 369 -
          Stage 2 - - - - - - 339 341 -
Critical Hdwy 4.3 - - 4.3 - - 7.1 6.5 6.2
Critical Hdwy Stg 1 - - - - - - 5.4 5.5 -
Critical Hdwy Stg 2 - - - - - - 5.4 5.5 -
Follow-up Hdwy 3 - - 3 - - 3 4 3.1
Pot Cap-1 Maneuver 923 - - 899 - - 393 361 718
          Stage 1 - - - - - - 801 624 -
          Stage 2 - - - - - - 828 642 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 921 - - 898 - - 390 0 717
Mov Cap-2 Maneuver - - - - - - 390 0 -
          Stage 1 - - - - - - 800 0 -
          Stage 2 - - - - - - 822 0 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.1 10
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR
Capacity (veh/h) 717 921 - - 898 - -
HCM Lane V/C Ratio 0.001 0.001 - - 0.005 - -
HCM Control Delay (s) 10 8.9 0 - 9 0 -
HCM Lane LOS B A A - A A -
HCM 95th %tile Q(veh) 0 0 - - 0 - -
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 42 513 12 36 719 36 6 2 19 18 4 53
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 10 14 12 10 13 12 12 12 12 12 16 12
Grade (%) 2% 0% 1% -1%
Storage Length (ft) 79 0 75 0 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 1.00 0.97 0.97
Frt 0.996 0.993 0.904 0.904
Flt Protected 0.950 0.950 0.989 0.988
Satd. Flow (prot) 1580 1834 0 1550 1745 0 0 1440 0 0 1721 0
Flt Permitted 0.325 0.440 0.928 0.909
Satd. Flow (perm) 539 1834 0 716 1745 0 0 1347 0 0 1578 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 3 7 20 56
Link Speed (mph) 25 25 25 25
Link Distance (ft) 600 300 222 228
Travel Time (s) 16.4 8.2 6.1 6.2
Confl. Peds. (#/hr) 10 7 7 10 7 5 5 7
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 0% 3% 10% 3% 6% 0% 20% 0% 6% 0% 0% 5%
Adj. Flow (vph) 44 540 13 38 757 38 6 2 20 19 4 56
Shared Lane Traffic (%)
Lane Group Flow (vph) 44 553 0 38 795 0 0 28 0 0 79 0
Number of Detectors 1 2 1 2 1 2 1 2
Detector Template Left Thru Left Thru Left Thru Left Thru
Leading Detector (ft) 20 100 20 100 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 2 4 8
Detector Phase 6 6 2 2 4 4 8 8
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0

Lanes, Volumes, Timings 2024 Future without Development
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 69.0 69.0 69.0 69.0 21.0 21.0 21.0 21.0
Total Split (%) 76.7% 76.7% 76.7% 76.7% 23.3% 23.3% 23.3% 23.3%
Maximum Green (s) 64.0 64.0 64.0 64.0 16.0 16.0 16.0 16.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
v/c Ratio 0.10 0.35 0.06 0.54 0.20 0.40
Control Delay 1.4 1.5 1.5 3.1 22.8 22.0
Queue Delay 0.0 0.1 0.0 0.2 0.0 0.0
Total Delay 1.4 1.6 1.5 3.3 22.8 22.0
Queue Length 50th (ft) 2 24 2 26 4 12
Queue Length 95th (ft) m4 32 m4 126 29 52
Internal Link Dist (ft) 520 220 142 148
Turn Bay Length (ft) 79 75
Base Capacity (vph) 458 1560 609 1484 270 343
Starvation Cap Reductn 0 0 0 166 0 0
Spillback Cap Reductn 0 149 0 96 1 4
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.10 0.39 0.06 0.60 0.10 0.23

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 6 (7%), Referenced to phase 2:WBTL and 6:EBTL, Start of Yellow
Natural Cycle: 60
Control Type: Actuated-Coordinated
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     4: Maple Street & Elm Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 42 513 12 36 719 36 6 2 19 18 4 53
Number 1 6 16 5 2 12 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 0.96 0.93 0.94 0.93
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
Adj Sat Flow, veh/h/ln 1782 1796 1782 1748 1771 1800 1791 1650 1791 1809 1817 1809
Adj Flow Rate, veh/h 44 540 13 38 757 38 6 2 8 19 4 29
Adj No. of Lanes 1 1 0 1 1 0 0 1 0 0 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 3 3 3 6 6 0 0 0 0 0 0
Cap, veh/h 633 1487 36 759 1423 71 77 21 43 82 11 48
Arrive On Green 1.00 1.00 1.00 1.00 1.00 1.00 0.05 0.06 0.05 0.05 0.06 0.05
Sat Flow, veh/h 649 1747 42 797 1672 84 378 352 730 458 183 808
Grp Volume(v), veh/h 44 0 553 38 0 795 16 0 0 52 0 0
Grp Sat Flow(s),veh/h/ln 649 0 1789 797 0 1755 1460 0 0 1449 0 0
Q Serve(g_s), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.2 0.0 0.0
Cycle Q Clear(g_c), s 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 3.1 0.0 0.0
Prop In Lane 1.00 0.02 1.00 0.05 0.37 0.50 0.37 0.56
Lane Grp Cap(c), veh/h 633 0 1523 759 0 1495 126 0 0 125 0 0
V/C Ratio(X) 0.07 0.00 0.36 0.05 0.00 0.53 0.13 0.00 0.00 0.42 0.00 0.00
Avail Cap(c_a), veh/h 633 0 1523 759 0 1495 291 0 0 305 0 0
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.81 0.00 0.81 0.84 0.00 0.84 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 40.7 0.0 0.0 41.7 0.0 0.0
Incr Delay (d2), s/veh 0.2 0.0 0.5 0.1 0.0 1.1 0.5 0.0 0.0 2.2 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 0.1 0.0 0.4 0.0 0.0 0.8 0.7 0.0 0.0 2.5 0.0 0.0
LnGrp Delay(d),s/veh 0.2 0.0 0.5 0.1 0.0 1.1 41.1 0.0 0.0 43.9 0.0 0.0
LnGrp LOS A A A A D D
Approach Vol, veh/h 597 833 16 52
Approach Delay, s/veh 0.5 1.1 41.1 43.9
Approach LOS A A D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 80.6 9.4 80.6 9.4
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 64.0 16.0 64.0 16.0
Max Q Clear Time (g_c+I1), s 2.5 3.0 2.5 5.1
Green Ext Time (p_c), s 17.0 0.2 17.0 0.2

Intersection Summary
HCM 2010 Ctrl Delay 2.8
HCM 2010 LOS A
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 11 506 26 20 583 5 178 8 139 12 2 25
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 10 13 12 10 11 12 12 11 12 12 16 12
Grade (%) 7% -9% 0% 0%
Storage Length (ft) 77 0 95 95 0 95 0 0
Storage Lanes 1 0 1 1 0 1 0 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.98 1.00 0.98 0.99
Frt 0.993 0.850 0.850 0.913
Flt Protected 0.950 0.950 0.954 0.985
Satd. Flow (prot) 1540 1747 0 1573 1732 1599 0 1644 1485 0 1809 0
Flt Permitted 0.400 0.321 0.705 0.898
Satd. Flow (perm) 646 1747 0 531 1732 1561 0 1213 1450 0 1648 0
Right Turn on Red Yes Yes No No
Satd. Flow (RTOR) 3 24
Link Speed (mph) 25 25 25 25
Link Distance (ft) 300 550 247 248
Travel Time (s) 8.2 15.0 6.7 6.8
Confl. Peds. (#/hr) 5 4 4 5 1 2 2 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles (%) 0% 2% 0% 6% 5% 0% 1% 0% 3% 0% 0% 0%
Adj. Flow (vph) 12 544 28 22 627 5 191 9 149 13 2 27
Shared Lane Traffic (%)
Lane Group Flow (vph) 12 572 0 22 627 5 0 200 149 0 42 0
Number of Detectors 1 2 1 2 1 1 2 1 1 2
Detector Template Left Thru Left Thru Right Left Thru Right Left Thru
Leading Detector (ft) 20 100 20 100 20 20 100 20 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 20 6 20 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA pm+pt NA Perm Perm NA Perm Perm NA
Protected Phases 6 5 2 4 8
Permitted Phases 6 2 2 4 4 8
Detector Phase 6 6 5 2 2 4 4 4 8 8
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 13.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 32.0 32.0 29.0 61.0 61.0 29.0 29.0 29.0 29.0 29.0
Total Split (%) 35.6% 35.6% 32.2% 67.8% 67.8% 32.2% 32.2% 32.2% 32.2% 32.2%
Maximum Green (s) 27.0 27.0 24.0 56.0 56.0 24.0 24.0 24.0 24.0 24.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max None C-Max C-Max None None None None None
v/c Ratio 0.03 0.52 0.05 0.53 0.00 0.74 0.46 0.11
Control Delay 7.8 10.4 6.0 9.9 0.0 47.9 33.7 26.2
Queue Delay 0.0 0.4 0.0 0.7 0.0 0.2 0.0 0.0
Total Delay 7.8 10.8 6.0 10.6 0.0 48.0 33.7 26.2
Queue Length 50th (ft) 1 131 4 157 0 105 73 19
Queue Length 95th (ft) m9 251 13 278 0 172 123 43
Internal Link Dist (ft) 220 470 167 168
Turn Bay Length (ft) 77 95 95 95
Base Capacity (vph) 410 1110 653 1188 1078 336 402 457
Starvation Cap Reductn 0 187 0 259 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 6 0 8
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.62 0.03 0.67 0.00 0.61 0.37 0.09

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 8 (9%), Referenced to phase 2:WBTL and 6:EBTL, Start of Yellow
Natural Cycle: 60
Control Type: Actuated-Coordinated
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     5: Oak Street & Elm Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 11 506 26 20 583 5 178 8 139 12 2 25
Number 1 6 16 5 2 12 7 4 14 3 8 18
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
Adj Sat Flow, veh/h/ln 1737 1773 1737 1775 1791 1881 1800 1783 1748 1800 1872 1800
Adj Flow Rate, veh/h 12 544 28 22 627 5 191 9 149 13 2 27
Adj No. of Lanes 1 1 0 1 1 1 0 1 1 0 1 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 0 2 2 6 5 0 0 0 3 0 0 0
Cap, veh/h 401 942 48 339 1135 1009 243 8 411 52 31 55
Arrive On Green 0.19 0.19 0.18 0.03 0.63 0.63 0.27 0.28 0.28 0.27 0.28 0.27
Sat Flow, veh/h 737 1671 86 1690 1791 1593 592 28 1480 0 110 198
Grp Volume(v), veh/h 12 0 572 22 627 5 200 0 149 42 0 0
Grp Sat Flow(s),veh/h/ln 737 0 1757 1690 1791 1593 620 0 1480 308 0 0
Q Serve(g_s), s 1.3 0.0 26.7 0.5 17.8 0.1 0.0 0.0 7.3 0.0 0.0 0.0
Cycle Q Clear(g_c), s 12.8 0.0 26.7 0.5 17.8 0.1 24.0 0.0 7.3 24.0 0.0 0.0
Prop In Lane 1.00 0.05 1.00 1.00 0.95 1.00 0.31 0.64
Lane Grp Cap(c), veh/h 401 0 990 339 1135 1009 244 0 411 135 0 0
V/C Ratio(X) 0.03 0.00 0.58 0.06 0.55 0.00 0.82 0.00 0.36 0.31 0.00 0.00
Avail Cap(c_a), veh/h 401 0 990 766 1135 1009 244 0 411 135 0 0
HCM Platoon Ratio 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.94 0.00 0.94 0.09 0.09 0.09 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 26.1 0.0 26.9 11.4 9.3 6.1 34.7 0.0 26.1 26.6 0.0 0.0
Incr Delay (d2), s/veh 0.1 0.0 2.3 0.0 0.2 0.0 19.6 0.0 0.5 1.3 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 0.5 0.0 19.5 0.4 10.2 0.1 2.4 0.0 5.5 1.5 0.0 0.0
LnGrp Delay(d),s/veh 26.3 0.0 29.2 11.4 9.5 6.1 54.3 0.0 26.6 27.9 0.0 0.0
LnGrp LOS C C B A A D C C
Approach Vol, veh/h 584 654 349 42
Approach Delay, s/veh 29.1 9.5 42.5 27.9
Approach LOS C A D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6 8
Phs Duration (G+Y+Rc), s 61.0 29.0 6.3 54.7 29.0
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 56.0 24.0 24.0 27.0 24.0
Max Q Clear Time (g_c+I1), s 20.3 26.0 3.0 28.7 26.0
Green Ext Time (p_c), s 11.2 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 24.1
HCM 2010 LOS C
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 105 87 582 766 73 57 500 1083 769 23 910 78
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 11 9 12 10 11 12 10 10 13 9 11 12
Grade (%) 2% -5% 5% 0%
Storage Length (ft) 135 202 135 0 266 130 276 0
Storage Lanes 1 1 2 0 1 1 1 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 0.95
Ped Bike Factor 1.00 0.99 1.00 0.98 1.00 1.00
Frt 0.850 0.934 0.850 0.988
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1589 1557 1485 3174 1580 0 1511 3112 1526 1466 3210 0
Flt Permitted 0.950 0.950 0.108 0.258
Satd. Flow (perm) 1586 1557 1485 3174 1580 0 171 3112 1490 397 3210 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 579 8
Link Speed (mph) 25 25 25 25
Link Distance (ft) 550 430 452 462
Travel Time (s) 15.0 11.7 12.3 12.6
Confl. Peds. (#/hr) 1 1 18 4 4 18
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Heavy Vehicles (%) 3% 3% 2% 0% 7% 2% 3% 0% 1% 5% 1% 5%
Adj. Flow (vph) 107 89 594 782 74 58 510 1105 785 23 929 80
Shared Lane Traffic (%)
Lane Group Flow (vph) 107 89 594 782 132 0 510 1105 785 23 1009 0
Number of Detectors 1 2 1 1 2 1 2 1 1 2
Detector Template Left Thru Right Left Thru Left Thru Right Left Thru
Leading Detector (ft) 20 100 20 20 100 20 100 20 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 20 6 20 6 20 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Split NA pm+ov Split NA pm+pt NA Perm Perm NA
Protected Phases 8 8 1 4 4 1 6 2
Permitted Phases 8 6 6 2
Detector Phase 8 8 1 4 4 1 6 6 2 2
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0

Lanes, Volumes, Timings 2024 Future without Development

6: Fayette Street & Elm Street Weekday Afternoon Peak Hour

Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 21.0 21.0 29.0 26.0 26.0 29.0 63.0 63.0 34.0 34.0
Total Split (%) 19.1% 19.1% 26.4% 23.6% 23.6% 26.4% 57.3% 57.3% 30.9% 30.9%
Maximum Green (s) 15.0 15.0 23.0 20.0 20.0 23.0 57.0 57.0 28.0 28.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lag Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None Min None None Min C-Max C-Max C-Max C-Max
v/c Ratio 0.57 0.48 1.05 1.29 0.44 1.32 0.64 0.72 0.20 1.08
Control Delay 57.0 53.3 83.9 180.8 44.6 189.9 19.7 9.0 36.7 90.9
Queue Delay 0.0 0.0 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 57.0 53.3 85.9 180.8 44.6 189.9 19.7 9.0 36.7 90.9
Queue Length 50th (ft) 72 59 ~450 ~363 83 ~427 273 82 12 ~424
Queue Length 95th (ft) 127 109 #644 #484 144 #644 364 253 38 #584
Internal Link Dist (ft) 470 350 372 382
Turn Bay Length (ft) 135 202 135 266 130 276
Base Capacity (vph) 231 226 568 605 301 387 1722 1083 114 936
Starvation Cap Reductn 0 0 3 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.46 0.39 1.05 1.29 0.44 1.32 0.64 0.72 0.20 1.08

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%), Referenced to phase 2:SBTL and 6:NBTL, Start of Yellow
Natural Cycle: 115
Control Type: Actuated-Coordinated
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     6: Fayette Street & Elm Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 105 87 582 766 73 57 500 1083 769 23 910 78
Number 3 8 18 7 4 14 1 6 16 5 2 12
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 0.98 1.00 0.96
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
Adj Sat Flow, veh/h/ln 1730 1661 1747 1845 1760 1845 1704 1755 1807 1646 1777 1800
Adj Flow Rate, veh/h 107 89 495 782 74 58 510 1105 653 23 929 80
Adj No. of Lanes 1 1 1 2 1 0 1 2 1 1 2 0
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 3 3 2 0 7 7 3 0 1 5 1 1
Cap, veh/h 240 242 540 651 175 137 420 1758 796 129 827 71
Arrive On Green 0.15 0.15 0.15 0.19 0.19 0.18 0.22 0.53 0.53 0.26 0.26 0.25
Sat Flow, veh/h 1648 1661 1482 3409 915 717 1623 3335 1510 239 3135 270
Grp Volume(v), veh/h 107 89 495 782 0 132 510 1105 653 23 500 509
Grp Sat Flow(s),veh/h/ln 1648 1661 1482 1704 0 1632 1623 1667 1510 239 1688 1717
Q Serve(g_s), s 6.5 5.3 16.0 21.0 0.0 7.9 24.0 25.8 39.6 8.6 29.0 29.0
Cycle Q Clear(g_c), s 6.5 5.3 16.0 21.0 0.0 7.9 24.0 25.8 39.6 8.6 29.0 29.0
Prop In Lane 1.00 1.00 1.00 0.44 1.00 1.00 1.00 0.16
Lane Grp Cap(c), veh/h 240 242 540 651 0 312 420 1758 796 129 445 453
V/C Ratio(X) 0.45 0.37 0.92 1.20 0.00 0.42 1.22 0.63 0.82 0.18 1.12 1.12
Avail Cap(c_a), veh/h 240 242 540 651 0 312 420 1758 796 129 445 453
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) 0.86 0.86 0.86 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 43.0 42.4 33.4 44.5 0.0 39.4 32.6 18.4 21.7 33.0 40.5 40.6
Incr Delay (d2), s/veh 1.1 0.8 18.4 105.0 0.0 0.9 117.1 1.7 9.3 3.0 81.0 80.7
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 5.5 4.5 23.3 34.8 0.0 6.5 47.4 18.0 25.4 1.2 42.3 42.9
LnGrp Delay(d),s/veh 44.1 43.2 51.9 149.5 0.0 40.3 149.7 20.1 30.9 36.0 121.5 121.3
LnGrp LOS D D D F D F C C D F F
Approach Vol, veh/h 691 914 2268 1032
Approach Delay, s/veh 49.6 133.7 52.4 119.5
Approach LOS D F D F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 29.0 34.0 26.0 63.0 21.0
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 23.0 28.0 20.0 57.0 15.0
Max Q Clear Time (g_c+I1), s 26.5 31.5 23.5 42.1 18.5
Green Ext Time (p_c), s 0.0 0.0 0.0 13.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 81.3
HCM 2010 LOS F
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Lane Group EBL2 EBL EBT EBR WBT WBR WBR2 NBL2 NBL NBT NBR SBL
Lane Configurations
Volume (vph) 57 2 344 7 497 233 18 11 8 0 6 6
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 10 12 14 12 16 12 12 12 15 12 12 12
Grade (%) 0% 0% -2%
Storage Length (ft) 78 0 0 0 0 0
Storage Lanes 1 0 0 0 0 0
Taper Length (ft) 75 75 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 0.99 0.99
Frt 0.997 0.955 0.969
Flt Protected 0.950 0.963
Satd. Flow (prot) 0 1676 1859 0 1832 0 0 0 0 1688 0 0
Flt Permitted 0.156 0.840
Satd. Flow (perm) 0 275 1859 0 1832 0 0 0 0 1471 0 0
Right Turn on Red No No No
Satd. Flow (RTOR)
Link Speed (mph) 25 25 25
Link Distance (ft) 571 600 211
Travel Time (s) 15.6 16.4 5.8
Confl. Peds. (#/hr) 1 4 1 1 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 2% 2% 3% 0% 6% 5% 2% 0% 0% 2% 0% 2%
Adj. Flow (vph) 60 2 362 7 523 245 19 12 8 0 6 6
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 62 369 0 787 0 0 0 0 26 0 0
Number of Detectors 1 1 2 2 1 1 2 1
Detector Template Left Left Thru Thru Left Left Thru Left
Leading Detector (ft) 20 20 100 100 20 20 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 20 6 6 20 20 6 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Perm Perm NA NA Perm Perm NA Perm
Protected Phases 6 2 4
Permitted Phases 6 6 4 4 9
Detector Phase 6 6 6 2 4 4 4 9
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0

Lanes, Volumes, Timings 2024 Future without Development

3: Access/Wood Street & Elm Street & Colwell Street Weekday Afternoon Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2024 without\2024 Without PM-opt.syn Page 2

Lane Group SBT SBR SEL SER SER2
Lane Configurations
Volume (vph) 0 2 237 11 48
Ideal Flow (vphpl) 1800 1800 1800 1800 1800
Lane Width (ft) 12 12 12 16 12
Grade (%) 0% 2%
Storage Length (ft) 0 0 0
Storage Lanes 0 1 0
Taper Length (ft) 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99
Frt 0.966 0.973
Flt Protected 0.964 0.962
Satd. Flow (prot) 1643 0 1642 0 0
Flt Permitted 0.962
Satd. Flow (perm) 1705 0 1640 0 0
Right Turn on Red No
Satd. Flow (RTOR)
Link Speed (mph) 25 25
Link Distance (ft) 267 303
Travel Time (s) 7.3 8.3
Confl. Peds. (#/hr) 1 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 2% 2% 1% 0% 2%
Adj. Flow (vph) 0 2 249 12 51
Shared Lane Traffic (%)
Lane Group Flow (vph) 8 0 312 0 0
Number of Detectors 2 1
Detector Template Thru Left
Leading Detector (ft) 100 20
Trailing Detector (ft) 0 0
Detector 1 Position(ft) 0 0
Detector 1 Size(ft) 6 20
Detector 1 Type Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0
Detector 1 Queue (s) 0.0 0.0
Detector 1 Delay (s) 0.0 0.0
Detector 2 Position(ft) 94
Detector 2 Size(ft) 6
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type NA Perm
Protected Phases 9
Permitted Phases 8
Detector Phase 9 8
Switch Phase
Minimum Initial (s) 3.0 3.0
Minimum Split (s) 21.0 21.0
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Lane Group EBL2 EBL EBT EBR WBT WBR WBR2 NBL2 NBL NBT NBR SBL
Total Split (s) 46.0 46.0 46.0 46.0 30.0 30.0 30.0 14.0
Total Split (%) 51.1% 51.1% 51.1% 51.1% 33.3% 33.3% 33.3% 15.6%
Maximum Green (s) 38.0 38.0 38.0 38.0 22.0 22.0 22.0 7.0
Yellow Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 4.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 7.0 7.0 7.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
v/c Ratio 0.39 0.34 0.74 0.08
Control Delay 24.1 12.8 16.7 26.3
Queue Delay 0.0 0.0 0.1 0.0
Total Delay 24.1 12.8 16.8 26.3
Queue Length 50th (ft) 17 99 251 11
Queue Length 95th (ft) #84 221 #679 32
Internal Link Dist (ft) 491 520 131
Turn Bay Length (ft) 78
Base Capacity (vph) 159 1076 1060 375
Starvation Cap Reductn 0 0 19 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.39 0.34 0.76 0.07

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBTL, Start of Yellow
Natural Cycle: 90
Control Type: Actuated-Coordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Access/Wood Street & Elm Street & Colwell Street
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Lane Group SBT SBR SEL SER SER2
Total Split (s) 14.0 30.0
Total Split (%) 15.6% 33.3%
Maximum Green (s) 7.0 22.0
Yellow Time (s) 3.0 6.0
All-Red Time (s) 4.0 2.0
Lost Time Adjust (s) -1.0 -1.0
Total Lost Time (s) 6.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode None None
v/c Ratio 0.06 0.81
Control Delay 38.9 49.9
Queue Delay 0.0 0.0
Total Delay 38.9 49.9
Queue Length 50th (ft) 4 163
Queue Length 95th (ft) 18 #283
Internal Link Dist (ft) 187 223
Turn Bay Length (ft)
Base Capacity (vph) 151 419
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.05 0.74

Intersection Summary



Lanes, Volumes, Timings 2024 Future without Development

1: Corson Street & Elm Street Weekday Afternoon Peak Hour

Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1 453 4 1 506 8 0 0 0 19 0 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 11 12 12 16 12 12 12 12 12 16 12
Grade (%) 0% 1% 0% 0%
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.999 0.998 0.994
Flt Protected 0.955
Satd. Flow (prot) 0 1799 0 0 2038 0 0 1900 0 0 2044 0
Flt Permitted 0.955
Satd. Flow (perm) 0 1799 0 0 2038 0 0 1900 0 0 2044 0
Link Speed (mph) 25 25 25 25
Link Distance (ft) 275 276 219 188
Travel Time (s) 7.5 7.5 6.0 5.1
Confl. Peds. (#/hr) 2 3 3 2 3 3
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles (%) 0% 2% 0% 0% 5% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 1 482 4 1 538 9 0 0 0 20 0 1
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 487 0 0 548 0 0 0 0 0 21 0
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized

HCM 2010 TWSC 2024 Future without Development

1: Corson Street & Elm Street Weekday Afternoon Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2024 without\2024 Without PM-opt.syn Page 2

Intersection
Int Delay, s/veh 0.4
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 1 453 4 1 506 8 0 0 0 19 0 1
Conflicting Peds, #/hr 2 0 3 3 0 2 0 0 3 3 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 - - 1 - - 0 - - 0 -
Peak Hour Factor 94 94 94 94 94 94 94 94 94 94 94 94
Heavy Vehicles, % 0 2 0 0 5 0 0 0 0 0 0 0
Mvmt Flow 1 482 4 1 538 9 0 0 0 20 0 1
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 550 0 0 489 0 0 1037 1041 490 1037 1039 549
          Stage 1 - - - - - - 489 489 - 548 548 -
          Stage 2 - - - - - - 548 552 - 489 491 -
Critical Hdwy 4.3 - - 4.3 - - 7.1 6.5 6.2 7.1 6.5 6.2
Critical Hdwy Stg 1 - - - - - - 6.1 5.5 - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.1 5.5 - 6.1 5.5 -
Follow-up Hdwy 3 - - 3 - - 3 4 3.1 3 4 3.1
Pot Cap-1 Maneuver 776 - - 815 - - 232 232 612 232 232 566
          Stage 1 - - - - - - 638 553 - 591 520 -
          Stage 2 - - - - - - 591 518 - 638 552 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 774 - - 812 - - 230 230 608 230 230 563
Mov Cap-2 Maneuver - - - - - - 230 230 - 230 230 -
          Stage 1 - - - - - - 635 551 - 588 517 -
          Stage 2 - - - - - - 587 515 - 635 550 -
 

Approach EB WB NB SB
HCM Control Delay, s 0 0 0 21.7
HCM LOS A C
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) - 774 - - 812 - - 237
HCM Lane V/C Ratio - 0.001 - - 0.001 - - 0.09
HCM Control Delay (s) 0 9.7 0 - 9.4 0 - 21.7
HCM Lane LOS A A A - A A - C
HCM 95th %tile Q(veh) - 0 - - 0 - - 0.3



Lanes, Volumes, Timings 2024 Future without Development

2: Lot Access/Old Elm Street & Elm Street Weekday Afternoon Peak Hour

Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 457 0 0 530 10 0 0 4 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 13 12 12 12 12 12 12 12 16 12 12
Grade (%) -1% 0% 0% -1%
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.997 0.865
Flt Protected
Satd. Flow (prot) 0 1934 0 0 1840 0 0 1644 0 0 0 0
Flt Permitted
Satd. Flow (perm) 0 1934 0 0 1840 0 0 1644 0 0 0 0
Link Speed (mph) 25 25 25 25
Link Distance (ft) 276 571 199 208
Travel Time (s) 7.5 15.6 5.4 5.7
Confl. Peds. (#/hr) 2 2
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles (%) 0% 2% 0% 0% 3% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 0 486 0 0 564 11 0 0 4 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 486 0 0 575 0 0 4 0 0 0 0
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized

HCM 2010 TWSC 2024 Future without Development

2: Lot Access/Old Elm Street & Elm Street Weekday Afternoon Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2024 without\2024 Without PM-opt.syn Page 4

Intersection
Int Delay, s/veh 0
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 0 457 0 0 530 10 0 0 4 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0 2 0 0 0 0 2
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, % - -1 - - 0 - - 0 - - -1 -
Peak Hour Factor 94 94 94 94 94 94 94 94 94 94 94 94
Heavy Vehicles, % 0 2 0 0 3 0 0 0 0 0 0 0
Mvmt Flow 0 486 0 0 564 11 0 0 4 0 0 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 574 0 0 488 0 0 1057 1062 488
          Stage 1 - - - - - - 488 488 -
          Stage 2 - - - - - - 569 574 -
Critical Hdwy 4.3 - - 4.3 - - 7.1 6.5 6.2
Critical Hdwy Stg 1 - - - - - - 5.4 5.5 -
Critical Hdwy Stg 2 - - - - - - 5.4 5.5 -
Follow-up Hdwy 3 - - 3 - - 3 4 3.1
Pot Cap-1 Maneuver 761 - - 815 - - 224 225 614
          Stage 1 - - - - - - 702 553 -
          Stage 2 - - - - - - 642 506 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 761 - - 815 - - 224 0 613
Mov Cap-2 Maneuver - - - - - - 224 0 -
          Stage 1 - - - - - - 701 0 -
          Stage 2 - - - - - - 642 0 -
 

Approach EB WB NB
HCM Control Delay, s 0 0 10.9
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR
Capacity (veh/h) 613 761 - - 815 - -
HCM Lane V/C Ratio 0.007 - - - - - -
HCM Control Delay (s) 10.9 0 - - 0 - -
HCM Lane LOS B A - - A - -
HCM 95th %tile Q(veh) 0 0 - - 0 - -



APPENDIX K 

 

Future (2024) with Development Capacity/ 

Level‐of‐Service Analysis Worksheets 



Lanes, Volumes, Timings 2024 Future with Development - Scenario 1

1: Corson Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 377 35 139 309 2 4 0 19 19 0 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 11 12 12 16 12 12 12 12 12 16 12
Grade (%) 0% 1% 0% 0%
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.988 0.999 0.887 0.973
Flt Protected 0.950 0.992 0.962
Satd. Flow (prot) 0 1622 0 1796 1863 0 0 1672 0 0 2016 0
Flt Permitted 0.950 0.992 0.962
Satd. Flow (perm) 0 1622 0 1796 1863 0 0 1672 0 0 2016 0
Link Speed (mph) 25 25 25 25
Link Distance (ft) 275 276 219 188
Travel Time (s) 7.5 7.5 6.0 5.1
Confl. Peds. (#/hr) 1 1 1 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles (%) 0% 13% 0% 0% 15% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 0 405 38 149 332 2 4 0 20 20 0 5
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 443 0 149 334 0 0 24 0 0 25 0
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized

HCM 2010 TWSC 2024 Future with Development - Scenario 1

1: Corson Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2024 with\Revised 2016-01-05\2024 With AM.syn Page 2

Intersection
Int Delay, s/veh 2.5
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 0 377 35 139 309 2 4 0 19 19 0 5
Conflicting Peds, #/hr 1 0 1 1 0 1 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 - - - 0 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 1 - - 0 - - 0 -
Peak Hour Factor 93 93 93 93 93 93 93 93 93 93 93 93
Heavy Vehicles, % 0 13 0 0 15 0 0 0 0 0 0 0
Mvmt Flow 0 405 38 149 332 2 4 0 20 20 0 5
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 334 0 0 443 0 0 1059 1057 425 1066 1075 334
          Stage 1 - - - - - - 424 424 - 632 632 -
          Stage 2 - - - - - - 635 633 - 434 443 -
Critical Hdwy 4.3 - - 4.3 - - 7.1 6.5 6.2 7.1 6.5 6.2
Critical Hdwy Stg 1 - - - - - - 6.1 5.5 - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.1 5.5 - 6.1 5.5 -
Follow-up Hdwy 3 - - 3 - - 3 4 3.1 3 4 3.1
Pot Cap-1 Maneuver 922 - - 845 - - 224 227 667 221 221 752
          Stage 1 - - - - - - 694 590 - 529 477 -
          Stage 2 - - - - - - 527 476 - 685 579 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 921 - - 844 - - 192 187 666 185 182 751
Mov Cap-2 Maneuver - - - - - - 192 187 - 185 182 -
          Stage 1 - - - - - - 694 590 - 529 393 -
          Stage 2 - - - - - - 431 392 - 663 579 -
 

Approach EB WB NB SB
HCM Control Delay, s 0 3.1 13.2 23.6
HCM LOS B C
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 466 921 - - 844 - - 219
HCM Lane V/C Ratio 0.053 - - - 0.177 - - 0.118
HCM Control Delay (s) 13.2 0 - - 10.2 - - 23.6
HCM Lane LOS B A - - B - - C
HCM 95th %tile Q(veh) 0.2 0 - - 0.6 - - 0.4



Lanes, Volumes, Timings 2024 Future with Development - Scenario 1

2: Lot Access/Old Elm Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1 368 35 142 450 4 5 0 20 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 13 12 12 12 12 12 12 12 16 12 12
Grade (%) -1% 0% 0% -1%
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.988 0.999 0.891
Flt Protected 0.950 0.990
Satd. Flow (prot) 0 1787 0 1357 1667 0 0 1676 0 0 0 0
Flt Permitted 0.950 0.990
Satd. Flow (perm) 0 1787 0 1357 1667 0 0 1676 0 0 0 0
Link Speed (mph) 25 25 25 25
Link Distance (ft) 276 571 199 208
Travel Time (s) 7.5 15.6 5.4 5.7
Confl. Peds. (#/hr) 2 2
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 0% 10% 0% 33% 14% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 1 387 37 149 474 4 5 0 21 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 425 0 149 478 0 0 26 0 0 0 0
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized

HCM 2010 TWSC 2024 Future with Development - Scenario 1

2: Lot Access/Old Elm Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2024 with\Revised 2016-01-05\2024 With AM.syn Page 2

Intersection
Int Delay, s/veh 1.7
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 1 368 35 142 450 4 5 0 20 0 0 0
Conflicting Peds, #/hr 2 0 0 0 0 2 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 - - - 0 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 1 - - 0 -
Grade, % - -1 - - 0 - - 0 - - -1 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 0 10 0 33 14 0 0 0 0 0 0 0
Mvmt Flow 1 387 37 149 474 4 5 0 21 0 0 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 478 0 0 424 0 0 1183 1185 408
          Stage 1 - - - - - - 408 408 -
          Stage 2 - - - - - - 775 777 -
Critical Hdwy 4.3 - - 4.3 - - 7.1 6.5 6.2
Critical Hdwy Stg 1 - - - - - - 5.4 5.5 -
Critical Hdwy Stg 2 - - - - - - 5.4 5.5 -
Follow-up Hdwy 3 - - 3 - - 3 4 3.1
Pot Cap-1 Maneuver 822 - - 858 - - 183 191 682
          Stage 1 - - - - - - 768 600 -
          Stage 2 - - - - - - 509 410 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 821 - - 857 - - 151 0 681
Mov Cap-2 Maneuver - - - - - - 308 0 -
          Stage 1 - - - - - - 766 0 -
          Stage 2 - - - - - - 420 0 -
 

Approach EB WB NB
HCM Control Delay, s 0 2.4 11.9
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR
Capacity (veh/h) 548 821 - - 857 - -
HCM Lane V/C Ratio 0.048 0.001 - - 0.174 - -
HCM Control Delay (s) 11.9 9.4 0 - 10.1 - -
HCM Lane LOS B A A - B - -
HCM 95th %tile Q(veh) 0.2 0 - - 0.6 - -



Lanes, Volumes, Timings 2024 Future with Development - Scenario 1

3: Access/Wood Street & Elm Street & Colwell Street Weekday Morning Peak Hour

Synchro 8 Report
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Lane Group EBL2 EBL EBT EBR WBT WBR WBR2 NBL2 NBL NBT NBR SBL
Lane Configurations
Volume (vph) 66 0 305 36 488 148 8 4 16 0 2 7
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 10 12 14 12 16 12 12 12 15 12 12 12
Grade (%) 0% 0% -2%
Storage Length (ft) 78 0 0 0 0 0
Storage Lanes 1 0 0 0 0 0
Taper Length (ft) 75 75 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00
Frt 0.984 0.967 0.988
Flt Protected 0.950 0.956
Satd. Flow (prot) 0 1613 1689 0 1790 0 0 0 0 1713 0 0
Flt Permitted 0.163 0.645
Satd. Flow (perm) 0 277 1689 0 1790 0 0 0 0 1156 0 0
Right Turn on Red No No No
Satd. Flow (RTOR)
Link Speed (mph) 25 25 25
Link Distance (ft) 571 600 211
Travel Time (s) 15.6 16.4 5.8
Confl. Peds. (#/hr) 1 6
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles (%) 6% 2% 13% 0% 11% 8% 2% 0% 0% 2% 0% 2%
Adj. Flow (vph) 70 0 324 38 519 157 9 4 17 0 2 7
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 70 362 0 685 0 0 0 0 23 0 0
Turn Type Perm Perm NA NA Perm Perm NA Perm
Protected Phases 6 2 4
Permitted Phases 6 6 4 4 9
Detector Phase 6 6 6 2 4 4 4 9
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
Total Split (s) 33.0 33.0 33.0 33.0 33.0 33.0 33.0 14.0
Total Split (%) 41.3% 41.3% 41.3% 41.3% 41.3% 41.3% 41.3% 17.5%
Maximum Green (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 7.0
Yellow Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 4.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 7.0 7.0 7.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
Act Effct Green (s) 40.4 40.4 40.4 22.8
Actuated g/C Ratio 0.50 0.50 0.50 0.28
v/c Ratio 0.50 0.42 0.76 0.07
Control Delay 35.9 17.0 25.2 19.7
Queue Delay 0.0 0.0 0.0 0.0

Lanes, Volumes, Timings 2024 Future with Development - Scenario 1

3: Access/Wood Street & Elm Street & Colwell Street Weekday Morning Peak Hour

Synchro 8 Report
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Lane Group SBT SBR SEL SER SER2
Lane Configurations
Volume (vph) 0 7 203 14 95
Ideal Flow (vphpl) 1800 1800 1800 1800 1800
Lane Width (ft) 12 12 12 16 12
Grade (%) 0% 2%
Storage Length (ft) 0 0 0
Storage Lanes 0 1 0
Taper Length (ft) 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99
Frt 0.932 0.953
Flt Protected 0.976 0.968
Satd. Flow (prot) 1605 0 1462 0 0
Flt Permitted 0.968
Satd. Flow (perm) 1645 0 1453 0 0
Right Turn on Red No
Satd. Flow (RTOR)
Link Speed (mph) 25 25
Link Distance (ft) 274 302
Travel Time (s) 7.5 8.2
Confl. Peds. (#/hr) 6
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles (%) 2% 2% 14% 0% 11%
Adj. Flow (vph) 0 7 216 15 101
Shared Lane Traffic (%)
Lane Group Flow (vph) 14 0 332 0 0
Turn Type NA Perm
Protected Phases 9
Permitted Phases 8
Detector Phase 9 8
Switch Phase
Minimum Initial (s) 3.0 3.0
Minimum Split (s) 21.0 21.0
Total Split (s) 14.0 33.0
Total Split (%) 17.5% 41.3%
Maximum Green (s) 7.0 25.0
Yellow Time (s) 3.0 6.0
All-Red Time (s) 4.0 2.0
Lost Time Adjust (s) -1.0 -1.0
Total Lost Time (s) 6.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode None None
Act Effct Green (s) 7.2 22.8
Actuated g/C Ratio 0.09 0.28
v/c Ratio 0.09 0.80
Control Delay 34.5 41.8
Queue Delay 0.0 0.0



Lanes, Volumes, Timings 2024 Future with Development - Scenario 1

3: Access/Wood Street & Elm Street & Colwell Street Weekday Morning Peak Hour

Synchro 8 Report
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Lane Group EBL2 EBL EBT EBR WBT WBR WBR2 NBL2 NBL NBT NBR SBL
Total Delay 35.9 17.0 25.2 19.7
LOS D B C B
Approach Delay 20.0 25.2 19.7
Approach LOS C C B
Queue Length 50th (ft) 21 104 195 8
Queue Length 95th (ft) #107 247 #608 24
Internal Link Dist (ft) 491 520 131
Turn Bay Length (ft) 78
Base Capacity (vph) 140 853 904 375
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.50 0.42 0.76 0.06

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBTL, Start of Yellow
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 27.4 Intersection LOS: C
Intersection Capacity Utilization 86.6% ICU Level of Service E
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Access/Wood Street & Elm Street & Colwell Street

Lanes, Volumes, Timings 2024 Future with Development - Scenario 1

3: Access/Wood Street & Elm Street & Colwell Street Weekday Morning Peak Hour

Synchro 8 Report
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Lane Group SBT SBR SEL SER SER2
Total Delay 34.5 41.8
LOS C D
Approach Delay 34.5 41.8
Approach LOS C D
Queue Length 50th (ft) 7 148
Queue Length 95th (ft) 24 #245
Internal Link Dist (ft) 194 222
Turn Bay Length (ft)
Base Capacity (vph) 164 472
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.09 0.70

Intersection Summary



Lanes, Volumes, Timings 2024 Future with Development - Scenario 1

4: Maple Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 22 485 2 8 501 10 13 11 56 44 1 89
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 10 14 12 10 13 12 12 12 12 12 16 12
Grade (%) 2% 0% 1% -1%
Storage Length (ft) 79 0 75 0 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 1.00 0.98 0.98
Frt 0.999 0.997 0.905 0.910
Flt Protected 0.950 0.950 0.992 0.984
Satd. Flow (prot) 1491 1711 0 1400 1602 0 0 1572 0 0 1777 0
Flt Permitted 0.427 0.442 0.910 0.858
Satd. Flow (perm) 669 1711 0 651 1602 0 0 1441 0 0 1544 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 3 61 97
Link Speed (mph) 25 25 25 25
Link Distance (ft) 600 300 222 228
Travel Time (s) 16.4 8.2 6.1 6.2
Confl. Peds. (#/hr) 7 3 3 7 4 5 5 4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 6% 11% 0% 14% 16% 0% 0% 0% 0% 0% 0% 2%
Adj. Flow (vph) 24 527 2 9 545 11 14 12 61 48 1 97
Shared Lane Traffic (%)
Lane Group Flow (vph) 24 529 0 9 556 0 0 87 0 0 146 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 2 4 8
Detector Phase 6 6 2 2 4 4 8 8
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
Total Split (s) 59.0 59.0 59.0 59.0 21.0 21.0 21.0 21.0
Total Split (%) 73.8% 73.8% 73.8% 73.8% 26.3% 26.3% 26.3% 26.3%
Maximum Green (s) 54.0 54.0 54.0 54.0 16.0 16.0 16.0 16.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80

Lanes, Volumes, Timings 2024 Future with Development - Scenario 1

4: Maple Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2024 with\Revised 2016-01-05\2024 With AM.syn Page 2

Offset: 31 (39%), Referenced to phase 2:WBTL and 6:EBTL, Start of Yellow
Natural Cycle: 50
Control Type: Actuated-Coordinated

Splits and Phases:     4: Maple Street & Elm Street



HCM 2010 Signalized Intersection Summary 2024 Future with Development - Scenario 1

4: Maple Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2024 with\Revised 2016-01-05\2024 With AM.syn Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 22 485 2 8 501 10 13 11 56 44 1 89
Number 1 6 16 5 2 12 7 4 14 3 8 18
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 0.98 0.97 0.98 0.97
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
Adj Sat Flow, veh/h/ln 1681 1670 1782 1579 1618 1800 1791 1791 1791 1809 1857 1809
Adj Flow Rate, veh/h 24 527 2 9 545 11 14 12 46 48 1 65
Adj No. of Lanes 1 1 0 1 1 0 0 1 0 0 1 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 6 11 11 14 16 16 0 0 0 0 0 0
Cap, veh/h 696 1316 5 673 1251 25 74 42 111 125 13 97
Arrive On Green 1.00 1.00 1.00 1.00 1.00 1.00 0.10 0.11 0.10 0.10 0.11 0.10
Sat Flow, veh/h 765 1663 6 737 1581 32 189 391 1027 561 117 899
Grp Volume(v), veh/h 24 0 529 9 0 556 72 0 0 114 0 0
Grp Sat Flow(s),veh/h/ln 765 0 1669 737 0 1612 1607 0 0 1577 0 0
Q Serve(g_s), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 0.0 0.0 0.0 0.0 0.0 3.4 0.0 0.0 5.4 0.0 0.0
Prop In Lane 1.00 0.00 1.00 0.02 0.19 0.64 0.42 0.57
Lane Grp Cap(c), veh/h 696 0 1321 673 0 1277 208 0 0 215 0 0
V/C Ratio(X) 0.03 0.00 0.40 0.01 0.00 0.44 0.35 0.00 0.00 0.53 0.00 0.00
Avail Cap(c_a), veh/h 696 0 1321 673 0 1277 361 0 0 365 0 0
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.76 0.00 0.76 0.92 0.00 0.92 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 33.7 0.0 0.0 34.6 0.0 0.0
Incr Delay (d2), s/veh 0.1 0.0 0.7 0.0 0.0 1.0 1.0 0.0 0.0 2.0 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 0.0 0.0 0.5 0.0 0.0 0.6 2.8 0.0 0.0 4.7 0.0 0.0
LnGrp Delay(d),s/veh 0.1 0.0 0.7 0.0 0.0 1.0 34.7 0.0 0.0 36.6 0.0 0.0
LnGrp LOS A A A A C D
Approach Vol, veh/h 553 565 72 114
Approach Delay, s/veh 0.7 1.0 34.7 36.6
Approach LOS A A C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 67.3 12.7 67.3 12.7
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 54.0 16.0 54.0 16.0
Max Q Clear Time (g_c+I1), s 2.5 5.4 2.5 7.4
Green Ext Time (p_c), s 10.7 0.4 10.7 0.4

Intersection Summary
HCM 2010 Ctrl Delay 5.8
HCM 2010 LOS A



Lanes, Volumes, Timings 2024 Future with Development - Scenario 1

5: Oak Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2024 with\Revised 2016-01-05\2024 With AM.syn Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 14 524 51 22 489 2 17 5 75 4 20 24
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 10 13 12 10 11 12 12 11 12 12 16 12
Grade (%) 7% -9% 0% 0%
Storage Length (ft) 77 0 95 95 0 95 0 0
Storage Lanes 1 0 1 1 0 1 0 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.98 1.00 0.97 0.99
Frt 0.987 0.850 0.850 0.932
Flt Protected 0.950 0.950 0.962 0.996
Satd. Flow (prot) 1540 1580 0 1573 1623 1599 0 1674 1457 0 1873 0
Flt Permitted 0.474 0.340 0.777 0.979
Satd. Flow (perm) 765 1580 0 563 1623 1561 0 1350 1418 0 1840 0
Right Turn on Red Yes Yes No No
Satd. Flow (RTOR) 6 27
Link Speed (mph) 25 25 25 25
Link Distance (ft) 300 550 247 248
Travel Time (s) 8.2 15.0 6.7 6.8
Confl. Peds. (#/hr) 5 4 4 5 1 4 4 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 0% 13% 0% 6% 12% 0% 0% 0% 5% 0% 0% 0%
Adj. Flow (vph) 15 552 54 23 515 2 18 5 79 4 21 25
Shared Lane Traffic (%)
Lane Group Flow (vph) 15 606 0 23 515 2 0 23 79 0 50 0
Turn Type Perm NA pm+pt NA Perm Perm NA Perm Perm NA
Protected Phases 6 5 2 4 8
Permitted Phases 6 2 2 4 4 8
Detector Phase 6 6 5 2 2 4 4 4 8 8
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 13.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
Total Split (s) 29.0 29.0 25.0 54.0 54.0 26.0 26.0 26.0 26.0 26.0
Total Split (%) 36.3% 36.3% 31.3% 67.5% 67.5% 32.5% 32.5% 32.5% 32.5% 32.5%
Maximum Green (s) 24.0 24.0 20.0 49.0 49.0 21.0 21.0 21.0 21.0 21.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max None C-Max C-Max None None None None None

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80

Lanes, Volumes, Timings 2024 Future with Development - Scenario 1

5: Oak Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2024 with\Revised 2016-01-05\2024 With AM.syn Page 2

Offset: 15 (19%), Referenced to phase 2:WBTL and 6:EBTL, Start of Yellow
Natural Cycle: 65
Control Type: Actuated-Coordinated

Splits and Phases:     5: Oak Street & Elm Street



HCM 2010 Signalized Intersection Summary 2024 Future with Development - Scenario 1

5: Oak Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2024 with\Revised 2016-01-05\2024 With AM.syn Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 14 524 51 22 489 2 17 5 75 4 20 24
Number 1 6 16 5 2 12 7 4 14 3 8 18
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 0.98 0.98 0.98 0.98
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
Adj Sat Flow, veh/h/ln 1737 1615 1737 1775 1679 1881 1800 1800 1714 1800 1872 1800
Adj Flow Rate, veh/h 15 552 52 23 515 1 18 5 73 4 21 17
Adj No. of Lanes 1 1 0 1 1 1 0 1 1 0 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 13 13 6 12 0 0 0 5 0 0 0
Cap, veh/h 682 1060 100 700 1355 1286 177 41 133 56 87 64
Arrive On Green 1.00 1.00 1.00 0.03 0.81 0.81 0.08 0.09 0.09 0.08 0.09 0.08
Sat Flow, veh/h 820 1454 137 1690 1679 1594 1036 441 1426 76 934 687
Grp Volume(v), veh/h 15 0 604 23 515 1 23 0 73 42 0 0
Grp Sat Flow(s),veh/h/ln 820 0 1590 1690 1679 1594 1477 0 1426 1696 0 0
Q Serve(g_s), s 0.0 0.0 0.0 0.2 6.8 0.0 0.0 0.0 3.9 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.7 0.0 0.0 0.2 6.8 0.0 1.0 0.0 3.9 1.8 0.0 0.0
Prop In Lane 1.00 0.09 1.00 1.00 0.78 1.00 0.10 0.40
Lane Grp Cap(c), veh/h 682 0 1160 700 1355 1286 200 0 133 186 0 0
V/C Ratio(X) 0.02 0.00 0.52 0.03 0.38 0.00 0.12 0.00 0.55 0.23 0.00 0.00
Avail Cap(c_a), veh/h 682 0 1160 1097 1355 1286 450 0 392 488 0 0
HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.92 0.00 0.92 0.09 0.09 0.09 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 1.9 2.2 1.5 33.7 0.0 34.7 33.9 0.0 0.0
Incr Delay (d2), s/veh 0.1 0.0 1.5 0.0 0.1 0.0 0.3 0.0 3.5 0.6 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 0.0 0.0 0.9 0.2 3.9 0.0 0.9 0.0 3.0 1.6 0.0 0.0
LnGrp Delay(d),s/veh 0.1 0.0 1.5 1.9 2.2 1.5 33.9 0.0 38.1 34.5 0.0 0.0
LnGrp LOS A A A A A C D C
Approach Vol, veh/h 619 539 96 42
Approach Delay, s/veh 1.5 2.2 37.1 34.5
Approach LOS A A D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6 8
Phs Duration (G+Y+Rc), s 68.5 11.5 6.2 62.3 11.5
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 49.0 21.0 20.0 24.0 21.0
Max Q Clear Time (g_c+I1), s 9.3 6.4 2.7 3.2 3.8
Green Ext Time (p_c), s 10.6 0.4 0.0 8.5 0.4

Intersection Summary
HCM 2010 Ctrl Delay 5.5
HCM 2010 LOS A



Lanes, Volumes, Timings 2024 Future with Development - Scenario 1

6: Fayette Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2024 with\Revised 2016-01-05\2024 With AM.syn Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 35 37 542 583 97 26 468 518 954 26 1243 78
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 11 9 12 10 11 12 10 10 13 9 11 12
Grade (%) 2% -5% 5% 0%
Storage Length (ft) 135 202 135 0 266 130 276 0
Storage Lanes 1 1 2 0 1 1 1 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 0.95
Ped Bike Factor 1.00 1.00 1.00 0.98 1.00 1.00
Frt 0.850 0.969 0.850 0.991
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1411 1445 1402 3081 1691 0 1415 3022 1511 1539 3155 0
Flt Permitted 0.950 0.950 0.082 0.458
Satd. Flow (perm) 1406 1445 1402 3081 1691 0 122 3022 1478 741 3155 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 958 6
Link Speed (mph) 25 25 25 25
Link Distance (ft) 550 430 452 462
Travel Time (s) 15.0 11.7 12.3 12.6
Confl. Peds. (#/hr) 2 2 7 2 2 7
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Heavy Vehicles (%) 16% 11% 8% 3% 0% 9% 10% 3% 2% 0% 3% 14%
Adj. Flow (vph) 35 37 547 589 98 26 473 523 964 26 1256 79
Shared Lane Traffic (%)
Lane Group Flow (vph) 35 37 547 589 124 0 473 523 964 26 1335 0
Turn Type Split NA pm+ov Split NA pm+pt NA Perm Perm NA
Protected Phases 8 8 1 4 4 1 6 2
Permitted Phases 8 6 6 2
Detector Phase 8 8 1 4 4 1 6 6 2 2
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
Total Split (s) 21.0 21.0 23.0 25.0 25.0 23.0 64.0 64.0 41.0 41.0
Total Split (%) 19.1% 19.1% 20.9% 22.7% 22.7% 20.9% 58.2% 58.2% 37.3% 37.3%
Maximum Green (s) 15.0 15.0 17.0 19.0 19.0 17.0 58.0 58.0 35.0 35.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lag Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None Min None None Min C-Max C-Max C-Max C-Max

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110

Lanes, Volumes, Timings 2024 Future with Development - Scenario 1

6: Fayette Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2024 with\Revised 2016-01-05\2024 With AM.syn Page 2

Offset: 0 (0%), Referenced to phase 2:SBTL and 6:NBTL, Start of Yellow
Natural Cycle: 115
Control Type: Actuated-Coordinated

Splits and Phases:     6: Fayette Street & Elm Street



HCM 2010 Signalized Intersection Summary 2024 Future with Development - Scenario 1

6: Fayette Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2024 with\Revised 2016-01-05\2024 With AM.syn Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 35 37 542 583 97 26 468 518 954 26 1243 78
Number 3 8 18 7 4 14 1 6 16 5 2 12
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 0.99 1.00 0.99
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
Adj Sat Flow, veh/h/ln 1536 1541 1650 1791 1811 1845 1595 1704 1789 1728 1737 1800
Adj Flow Rate, veh/h 35 37 459 589 98 26 473 523 803 26 1256 79
Adj No. of Lanes 1 1 1 2 1 0 1 2 1 1 2 0
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 16 11 8 3 0 0 10 3 2 0 3 3
Cap, veh/h 213 224 433 602 251 67 314 1736 810 190 1031 65
Arrive On Green 0.15 0.15 0.15 0.18 0.18 0.17 0.16 0.54 0.54 0.33 0.33 0.32
Sat Flow, veh/h 1463 1541 1397 3310 1379 366 1519 3237 1511 381 3151 198
Grp Volume(v), veh/h 35 37 459 589 0 124 473 523 803 26 657 678
Grp Sat Flow(s),veh/h/ln 1463 1541 1397 1655 0 1745 1519 1619 1511 381 1650 1699
Q Serve(g_s), s 2.3 2.3 16.0 19.5 0.0 6.9 18.0 9.8 57.8 5.4 36.0 36.0
Cycle Q Clear(g_c), s 2.3 2.3 16.0 19.5 0.0 6.9 18.0 9.8 57.8 5.4 36.0 36.0
Prop In Lane 1.00 1.00 1.00 0.21 1.00 1.00 1.00 0.12
Lane Grp Cap(c), veh/h 213 224 433 602 0 317 314 1736 810 190 540 556
V/C Ratio(X) 0.16 0.17 1.06 0.98 0.00 0.39 1.51 0.30 0.99 0.14 1.22 1.22
Avail Cap(c_a), veh/h 213 224 433 602 0 317 314 1736 810 190 540 556
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) 0.86 0.86 0.86 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 41.1 41.2 38.0 44.8 0.0 39.7 33.0 14.1 25.2 26.7 37.0 37.1
Incr Delay (d2), s/veh 0.3 0.3 57.1 31.2 0.0 0.8 243.6 0.4 29.5 1.5 113.4 114.5
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 1.7 1.8 35.9 17.1 0.0 6.1 55.4 7.9 39.6 1.2 60.0 62.1
LnGrp Delay(d),s/veh 41.5 41.4 95.2 76.0 0.0 40.5 276.6 14.5 54.7 28.2 150.4 151.5
LnGrp LOS D D F E D F B D C F F
Approach Vol, veh/h 531 713 1799 1361
Approach Delay, s/veh 87.9 69.9 101.4 148.6
Approach LOS F E F F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 23.0 41.0 25.0 64.0 21.0
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 17.0 35.0 19.0 58.0 15.0
Max Q Clear Time (g_c+I1), s 20.5 38.5 22.0 60.3 18.5
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 109.2
HCM 2010 LOS F



Lanes, Volumes, Timings 2024 Future with Development - Access Scenario 2 Imps

1: Corson Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2024 with\Revised 2016-01-05\2024 With AM-Scenario 2 imps.syn Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 377 35 281 309 2 4 0 19 9 0 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 11 12 12 16 12 12 12 12 12 16 12
Grade (%) 0% 1% 0% 0%
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.987 0.999 0.887 0.955
Flt Protected 0.950 0.992 0.968
Satd. Flow (prot) 1900 1620 0 1796 1863 0 0 1672 0 0 1991 0
Flt Permitted 0.950 0.992 0.968
Satd. Flow (perm) 1900 1620 0 1796 1863 0 0 1672 0 0 1991 0
Link Speed (mph) 25 25 25 25
Link Distance (ft) 275 276 219 188
Travel Time (s) 7.5 7.5 6.0 5.1
Confl. Peds. (#/hr) 1 1 1 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles (%) 0% 13% 0% 0% 15% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 0 405 38 302 332 2 4 0 20 10 0 5
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 443 0 302 334 0 0 24 0 0 15 0
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized

HCM 2010 TWSC 2024 Future with Development - Access Scenario 2 Imps

1: Corson Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2024 with\Revised 2016-01-05\2024 With AM-Scenario 2 imps.syn Page 2

Intersection
Int Delay, s/veh 4
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 0 377 35 281 309 2 4 0 19 9 0 5
Conflicting Peds, #/hr 1 0 1 1 0 1 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 0 - - 0 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 1 - - 0 - - 0 -
Peak Hour Factor 93 93 93 93 93 93 93 93 93 93 93 93
Heavy Vehicles, % 0 13 0 0 15 0 0 0 0 0 0 0
Mvmt Flow 0 405 38 302 332 2 4 0 20 10 0 5
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 334 0 0 443 0 0 1364 1363 425 1372 1381 334
          Stage 1 - - - - - - 424 424 - 938 938 -
          Stage 2 - - - - - - 940 939 - 434 443 -
Critical Hdwy 4.3 - - 4.3 - - 7.1 6.5 6.2 7.1 6.5 6.2
Critical Hdwy Stg 1 - - - - - - 6.1 5.5 - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.1 5.5 - 6.1 5.5 -
Follow-up Hdwy 3 - - 3 - - 3 4 3.1 3 4 3.1
Pot Cap-1 Maneuver 922 - - 845 - - 136 149 667 135 145 752
          Stage 1 - - - - - - 694 590 - 353 346 -
          Stage 2 - - - - - - 352 345 - 685 579 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 921 - - 844 - - 97 96 666 94 93 751
Mov Cap-2 Maneuver - - - - - - 97 96 - 94 93 -
          Stage 1 - - - - - - 694 590 - 353 222 -
          Stage 2 - - - - - - 224 222 - 663 579 -
 

Approach EB WB NB SB
HCM Control Delay, s 0 5.5 16.8 34.5
HCM LOS C D
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 330 921 - - 844 - - 137
HCM Lane V/C Ratio 0.075 - - - 0.358 - - 0.11
HCM Control Delay (s) 16.8 0 - - 11.6 - - 34.5
HCM Lane LOS C A - - B - - D
HCM 95th %tile Q(veh) 0.2 0 - - 1.6 - - 0.4



Lanes, Volumes, Timings 2024 Future with Development - Access Scenario 2 Imps

2: Lot Access/Old Elm Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2024 with\Revised 2016-01-05\2024 With AM-Scenario 2 imps.syn Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1 368 35 0 592 4 5 0 20 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 13 12 12 12 12 12 12 12 16 12 12
Grade (%) -1% 0% 0% -1%
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.988 0.999 0.891
Flt Protected 0.990
Satd. Flow (prot) 0 1787 0 0 1666 0 0 1676 0 0 0 0
Flt Permitted 0.990
Satd. Flow (perm) 0 1787 0 0 1666 0 0 1676 0 0 0 0
Link Speed (mph) 25 25 25 25
Link Distance (ft) 276 571 199 208
Travel Time (s) 7.5 15.6 5.4 5.7
Confl. Peds. (#/hr) 2 2
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 0% 10% 0% 33% 14% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 1 387 37 0 623 4 5 0 21 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 425 0 0 627 0 0 26 0 0 0 0
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized

HCM 2010 TWSC 2024 Future with Development - Access Scenario 2 Imps

2: Lot Access/Old Elm Street & Elm Street Weekday Morning Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2024 with\Revised 2016-01-05\2024 With AM-Scenario 2 imps.syn Page 2

Intersection
Int Delay, s/veh 0.3
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 1 368 35 0 592 4 5 0 20 0 0 0
Conflicting Peds, #/hr 2 0 0 0 0 2 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, % - -1 - - 0 - - 0 - - -1 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 0 10 0 33 14 0 0 0 0 0 0 0
Mvmt Flow 1 387 37 0 623 4 5 0 21 0 0 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 627 0 0 424 0 0 1033 1035 408
          Stage 1 - - - - - - 408 408 -
          Stage 2 - - - - - - 625 627 -
Critical Hdwy 4.3 - - 4.3 - - 7.1 6.5 6.2
Critical Hdwy Stg 1 - - - - - - 5.4 5.5 -
Critical Hdwy Stg 2 - - - - - - 5.4 5.5 -
Follow-up Hdwy 3 - - 3 - - 3 4 3.1
Pot Cap-1 Maneuver 729 - - 858 - - 233 234 682
          Stage 1 - - - - - - 768 600 -
          Stage 2 - - - - - - 603 479 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 728 - - 857 - - 232 0 681
Mov Cap-2 Maneuver - - - - - - 232 0 -
          Stage 1 - - - - - - 766 0 -
          Stage 2 - - - - - - 602 0 -
 

Approach EB WB NB
HCM Control Delay, s 0 0 12.7
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR
Capacity (veh/h) 491 728 - - 857 - -
HCM Lane V/C Ratio 0.054 0.001 - - - - -
HCM Control Delay (s) 12.7 10 0 - 0 - -
HCM Lane LOS B A A - A - -
HCM 95th %tile Q(veh) 0.2 0 - - 0 - -



Lanes, Volumes, Timings 2024 Future with Development

6: Fayette Street & Elm Street Weekday Morning Peak Hour - Signal Timing Imps

Synchro 8 Report
I:\eng\811675\12\traffic\2024 with\Revised 2016-01-05\2024 With AM - Signal timings Imprvts.syn Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 35 37 542 583 97 26 468 518 954 26 1243 78
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 11 9 12 10 11 12 10 10 13 9 11 12
Grade (%) 2% -5% 5% 0%
Storage Length (ft) 135 202 135 0 266 130 276 0
Storage Lanes 1 1 2 0 1 1 1 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 0.95
Ped Bike Factor 0.99 1.00 1.00 0.98 1.00 1.00
Frt 0.850 0.969 0.850 0.991
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1411 1445 1402 3081 1691 0 1415 3022 1511 1539 3155 0
Flt Permitted 0.950 0.950 0.086 0.458
Satd. Flow (perm) 1401 1445 1402 3081 1691 0 128 3022 1479 741 3155 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 938 7
Link Speed (mph) 25 25 25 25
Link Distance (ft) 550 430 452 462
Travel Time (s) 15.0 11.7 12.3 12.6
Confl. Peds. (#/hr) 2 2 7 2 2 7
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Heavy Vehicles (%) 16% 11% 8% 3% 0% 9% 10% 3% 2% 0% 3% 14%
Adj. Flow (vph) 35 37 547 589 98 26 473 523 964 26 1256 79
Shared Lane Traffic (%)
Lane Group Flow (vph) 35 37 547 589 124 0 473 523 964 26 1335 0
Turn Type Split NA pm+ov Split NA pm+pt NA Perm Perm NA
Protected Phases 8 8 1 4 4 1 6 2
Permitted Phases 8 6 6 2
Detector Phase 8 8 1 4 4 1 6 6 2 2
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
Total Split (s) 13.0 13.0 29.0 23.0 23.0 29.0 74.0 74.0 45.0 45.0
Total Split (%) 11.8% 11.8% 26.4% 20.9% 20.9% 26.4% 67.3% 67.3% 40.9% 40.9%
Maximum Green (s) 7.0 7.0 23.0 17.0 17.0 23.0 68.0 68.0 39.0 39.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lag Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None Min None None Min C-Max C-Max C-Max C-Max

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110

Lanes, Volumes, Timings 2024 Future with Development

6: Fayette Street & Elm Street Weekday Morning Peak Hour - Signal Timing Imps

Synchro 8 Report
I:\eng\811675\12\traffic\2024 with\Revised 2016-01-05\2024 With AM - Signal timings Imprvts.syn Page 2

Offset: 0 (0%), Referenced to phase 2:SBTL and 6:NBTL, Start of Yellow
Natural Cycle: 115
Control Type: Actuated-Coordinated

Splits and Phases:     6: Fayette Street & Elm Street



HCM 2010 Signalized Intersection Summary 2024 Future with Development

6: Fayette Street & Elm Street Weekday Morning Peak Hour - Signal Timing Imps

Synchro 8 Report
I:\eng\811675\12\traffic\2024 with\Revised 2016-01-05\2024 With AM - Signal timings Imprvts.syn Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 35 37 542 583 97 26 468 518 954 26 1243 78
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 1.00 1.00 0.99 1.00 0.99
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
Adj Sat Flow, veh/h/ln 1536 1541 1650 1791 1811 1845 1595 1704 1789 1728 1737 1800
Adj Flow Rate, veh/h 35 37 459 589 98 26 473 523 803 26 1256 79
Adj No. of Lanes 1 1 1 2 1 0 1 2 1 1 2 0
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 16 11 8 3 0 0 10 3 2 0 3 3
Cap, veh/h 106 112 407 542 226 60 397 2031 949 204 1146 72
Arrive On Green 0.07 0.07 0.07 0.16 0.16 0.15 0.22 0.63 0.63 0.36 0.36 0.35
Sat Flow, veh/h 1463 1541 1391 3310 1379 366 1519 3237 1513 381 3151 198
Grp Volume(v), veh/h 35 37 459 589 0 124 473 523 803 26 657 678
Grp Sat Flow(s),veh/h/ln 1463 1541 1391 1655 0 1745 1519 1619 1513 381 1650 1699
Q Serve(g_s), s 2.5 2.5 8.0 18.0 0.0 7.0 24.0 7.9 46.4 5.1 40.0 40.0
Cycle Q Clear(g_c), s 2.5 2.5 8.0 18.0 0.0 7.0 24.0 7.9 46.4 5.1 40.0 40.0
Prop In Lane 1.00 1.00 1.00 0.21 1.00 1.00 1.00 0.12
Lane Grp Cap(c), veh/h 106 112 407 542 0 285 397 2031 949 204 600 618
V/C Ratio(X) 0.33 0.33 1.13 1.09 0.00 0.43 1.19 0.26 0.85 0.13 1.09 1.10
Avail Cap(c_a), veh/h 106 112 407 542 0 285 397 2031 949 204 600 618
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) 0.86 0.86 0.86 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 48.4 48.5 39.0 46.0 0.0 41.5 33.8 9.1 16.3 23.9 35.0 35.1
Incr Delay (d2), s/veh 1.5 1.5 81.0 64.6 0.0 1.0 108.6 0.3 9.2 1.3 65.2 65.9
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 1.9 2.0 38.7 23.5 0.0 6.2 43.2 6.4 29.2 1.1 52.3 54.0
LnGrp Delay(d),s/veh 50.0 49.9 120.0 110.6 0.0 42.6 142.4 9.4 25.5 25.2 100.2 100.9
LnGrp LOS D D F F D F A C C F F
Approach Vol, veh/h 531 713 1799 1361
Approach Delay, s/veh 110.5 98.8 51.6 99.1
Approach LOS F F D F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 29.0 45.0 23.0 74.0 13.0
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 23.0 39.0 17.0 68.0 7.0
Max Q Clear Time (g_c+I1), s 26.5 42.5 20.5 48.9 10.5
Green Ext Time (p_c), s 0.0 0.0 0.0 15.8 0.0

Intersection Summary
HCM 2010 Ctrl Delay 81.0
HCM 2010 LOS F



Lanes, Volumes, Timings 2024 Future with Development - Scenario 1

6: Fayette Street & Elm Street Weekday Morning Peak Hour - Dual NB Lefts

Synchro 8 Report
I:\eng\811675\12\traffic\2024 with\Revised 2016-01-05\2024 With AM - NB Dual Lefts.syn Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 35 37 542 583 97 26 468 518 954 26 1243 78
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 11 9 12 10 11 12 10 10 13 9 11 12
Grade (%) 2% -5% 5% 0%
Storage Length (ft) 135 202 135 0 266 130 276 0
Storage Lanes 1 1 2 0 2 1 1 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 1.00 0.97 0.95 1.00 1.00 0.95 0.95
Ped Bike Factor 1.00 1.00 1.00 0.98 1.00 1.00
Frt 0.850 0.969 0.850 0.991
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1411 1445 1402 3081 1691 0 2744 3022 1511 1539 3155 0
Flt Permitted 0.950 0.950 0.950 0.458
Satd. Flow (perm) 1405 1445 1402 3081 1691 0 2735 3022 1478 741 3155 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 939 7
Link Speed (mph) 25 25 25 25
Link Distance (ft) 550 430 452 462
Travel Time (s) 15.0 11.7 12.3 12.6
Confl. Peds. (#/hr) 2 2 7 2 2 7
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Heavy Vehicles (%) 16% 11% 8% 3% 0% 9% 10% 3% 2% 0% 3% 14%
Adj. Flow (vph) 35 37 547 589 98 26 473 523 964 26 1256 79
Shared Lane Traffic (%)
Lane Group Flow (vph) 35 37 547 589 124 0 473 523 964 26 1335 0
Turn Type Split NA pm+ov Split NA Prot NA Perm Perm NA
Protected Phases 8 8 1 4 4 1 6 2
Permitted Phases 8 6 2
Detector Phase 8 8 1 4 4 1 6 6 2 2
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
Total Split (s) 19.0 19.0 23.0 22.0 22.0 23.0 69.0 69.0 46.0 46.0
Total Split (%) 17.3% 17.3% 20.9% 20.0% 20.0% 20.9% 62.7% 62.7% 41.8% 41.8%
Maximum Green (s) 13.0 13.0 17.0 16.0 16.0 17.0 63.0 63.0 40.0 40.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lag Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None Min None None Min C-Max C-Max C-Max C-Max

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110

Lanes, Volumes, Timings 2024 Future with Development - Scenario 1

6: Fayette Street & Elm Street Weekday Morning Peak Hour - Dual NB Lefts

Synchro 8 Report
I:\eng\811675\12\traffic\2024 with\Revised 2016-01-05\2024 With AM - NB Dual Lefts.syn Page 2

Offset: 0 (0%), Referenced to phase 2:SBTL and 6:NBT, Start of Yellow
Natural Cycle: 115
Control Type: Actuated-Coordinated

Splits and Phases:     6: Fayette Street & Elm Street



HCM 2010 Signalized Intersection Summary 2024 Future with Development - Scenario 1

6: Fayette Street & Elm Street Weekday Morning Peak Hour - Dual NB Lefts

Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 35 37 542 583 97 26 468 518 954 26 1243 78
Number 3 8 18 7 4 14 1 6 16 5 2 12
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 0.99 1.00 0.99
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
Adj Sat Flow, veh/h/ln 1536 1541 1650 1791 1811 1845 1595 1704 1789 1728 1737 1800
Adj Flow Rate, veh/h 35 37 459 589 98 26 473 523 803 26 1256 79
Adj No. of Lanes 1 1 1 2 1 0 2 2 1 1 2 0
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 16 11 8 3 0 0 10 3 2 0 3 3
Cap, veh/h 186 196 407 511 213 57 482 1884 880 208 1175 74
Arrive On Green 0.13 0.13 0.13 0.15 0.15 0.15 0.16 0.58 0.58 0.37 0.37 0.36
Sat Flow, veh/h 1463 1541 1396 3310 1379 366 2948 3237 1512 381 3151 198
Grp Volume(v), veh/h 35 37 459 589 0 124 473 523 803 26 657 678
Grp Sat Flow(s),veh/h/ln 1463 1541 1396 1655 0 1744 1474 1619 1512 381 1650 1699
Q Serve(g_s), s 2.4 2.4 14.0 17.0 0.0 7.1 17.6 8.9 52.1 5.0 41.0 41.0
Cycle Q Clear(g_c), s 2.4 2.4 14.0 17.0 0.0 7.1 17.6 8.9 52.1 5.0 41.0 41.0
Prop In Lane 1.00 1.00 1.00 0.21 1.00 1.00 1.00 0.12
Lane Grp Cap(c), veh/h 186 196 407 511 0 270 482 1884 880 208 615 633
V/C Ratio(X) 0.19 0.19 1.13 1.15 0.00 0.46 0.98 0.28 0.91 0.13 1.07 1.07
Avail Cap(c_a), veh/h 186 196 407 511 0 270 482 1884 880 208 615 633
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) 0.86 0.86 0.86 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 42.9 42.9 39.0 46.5 0.0 42.4 45.8 11.5 20.5 23.2 34.5 34.6
Incr Delay (d2), s/veh 0.4 0.4 81.0 88.8 0.0 1.2 35.8 0.4 15.4 1.2 55.7 56.3
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 1.8 1.9 38.7 25.3 0.0 6.4 14.6 7.2 33.4 1.1 50.7 52.3
LnGrp Delay(d),s/veh 43.3 43.3 120.0 135.3 0.0 43.6 81.7 11.8 35.9 24.5 90.2 90.8
LnGrp LOS D D F F D F B D C F F
Approach Vol, veh/h 531 713 1799 1361
Approach Delay, s/veh 109.6 119.3 40.9 89.3
Approach LOS F F D F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 23.0 46.0 22.0 69.0 19.0
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 17.0 40.0 16.0 63.0 13.0
Max Q Clear Time (g_c+I1), s 20.1 43.5 19.5 54.6 16.5
Green Ext Time (p_c), s 0.0 0.0 0.0 7.6 0.0

Intersection Summary
HCM 2010 Ctrl Delay 76.9
HCM 2010 LOS E



Lanes, Volumes, Timings 2024 Future with Development - Scenario 1

1: Corson Street & Elm Street Weekday Afternoon Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2024 with\Revised 2016-01-05\2024 With PM.syn Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1 459 10 25 535 8 29 0 118 19 0 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 11 12 12 16 12 12 12 12 12 16 12
Grade (%) 0% 1% 0% 0%
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.997 0.998 0.892 0.994
Flt Protected 0.950 0.990 0.955
Satd. Flow (prot) 0 1796 0 1796 2038 0 0 1678 0 0 2044 0
Flt Permitted 0.950 0.990 0.955
Satd. Flow (perm) 0 1796 0 1796 2038 0 0 1678 0 0 2044 0
Link Speed (mph) 25 25 25 25
Link Distance (ft) 275 276 219 188
Travel Time (s) 7.5 7.5 6.0 5.1
Confl. Peds. (#/hr) 2 3 3 2 3 3
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles (%) 0% 2% 0% 0% 5% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 1 488 11 27 569 9 31 0 126 20 0 1
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 500 0 27 578 0 0 157 0 0 21 0
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized

HCM 2010 TWSC 2024 Future with Development - Scenario 1

1: Corson Street & Elm Street Weekday Afternoon Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2024 with\Revised 2016-01-05\2024 With PM.syn Page 2

Intersection
Int Delay, s/veh 3
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 1 459 10 25 535 8 29 0 118 19 0 1
Conflicting Peds, #/hr 2 0 3 3 0 2 0 0 3 3 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - 0 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 1 - - 0 - - 0 -
Peak Hour Factor 94 94 94 94 94 94 94 94 94 94 94 94
Heavy Vehicles, % 0 2 0 0 5 0 0 0 0 0 0 0
Mvmt Flow 1 488 11 27 569 9 31 0 126 20 0 1
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 581 0 0 502 0 0 1129 1133 500 1192 1134 579
          Stage 1 - - - - - - 499 499 - 630 630 -
          Stage 2 - - - - - - 630 634 - 562 504 -
Critical Hdwy 4.3 - - 4.3 - - 7.1 6.5 6.2 7.1 6.5 6.2
Critical Hdwy Stg 1 - - - - - - 6.1 5.5 - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.1 5.5 - 6.1 5.5 -
Follow-up Hdwy 3 - - 3 - - 3 4 3.1 3 4 3.1
Pot Cap-1 Maneuver 756 - - 806 - - 200 205 604 180 204 544
          Stage 1 - - - - - - 630 547 - 530 478 -
          Stage 2 - - - - - - 530 476 - 580 544 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 754 - - 803 - - 193 197 600 138 196 541
Mov Cap-2 Maneuver - - - - - - 193 197 - 138 196 -
          Stage 1 - - - - - - 627 545 - 527 460 -
          Stage 2 - - - - - - 510 458 - 456 542 -
 

Approach EB WB NB SB
HCM Control Delay, s 0 0.4 18.4 34.5
HCM LOS C D
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 424 754 - - 803 - - 143
HCM Lane V/C Ratio 0.369 0.001 - - 0.033 - - 0.149
HCM Control Delay (s) 18.4 9.8 0 - 9.6 - - 34.5
HCM Lane LOS C A A - A - - D
HCM 95th %tile Q(veh) 1.7 0 - - 0.1 - - 0.5



Lanes, Volumes, Timings 2024 Future with Development - Scenario 1

2: Lot Access/Old Elm Street & Elm Street Weekday Afternoon Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2024 with\Revised 2016-01-05\2024 With PM.syn Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 575 6 24 554 10 29 0 122 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 13 12 12 12 12 12 12 12 16 12 12
Grade (%) -1% 0% 0% -1%
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.999 0.997 0.891
Flt Protected 0.950 0.990
Satd. Flow (prot) 0 1933 0 1805 1840 0 0 1676 0 0 0 0
Flt Permitted 0.950 0.990
Satd. Flow (perm) 0 1933 0 1805 1840 0 0 1676 0 0 0 0
Link Speed (mph) 25 25 25 25
Link Distance (ft) 276 571 199 208
Travel Time (s) 7.5 15.6 5.4 5.7
Confl. Peds. (#/hr) 2 2
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles (%) 0% 2% 0% 0% 3% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 0 612 6 26 589 11 31 0 130 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 618 0 26 600 0 0 161 0 0 0 0
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized

HCM 2010 TWSC 2024 Future with Development - Scenario 1

2: Lot Access/Old Elm Street & Elm Street Weekday Afternoon Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2024 with\Revised 2016-01-05\2024 With PM.syn Page 2

Intersection
Int Delay, s/veh 2.1
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 0 575 6 24 554 10 29 0 122 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0 2 0 0 0 0 2
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - 0 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 1 - - 0 -
Grade, % - -1 - - 0 - - 0 - - -1 -
Peak Hour Factor 94 94 94 94 94 94 94 94 94 94 94 94
Heavy Vehicles, % 0 2 0 0 3 0 0 0 0 0 0 0
Mvmt Flow 0 612 6 26 589 11 31 0 130 0 0 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 600 0 0 620 0 0 1263 1268 617
          Stage 1 - - - - - - 617 617 -
          Stage 2 - - - - - - 646 651 -
Critical Hdwy 4.3 - - 4.3 - - 7.1 6.5 6.2
Critical Hdwy Stg 1 - - - - - - 5.4 5.5 -
Critical Hdwy Stg 2 - - - - - - 5.4 5.5 -
Follow-up Hdwy 3 - - 3 - - 3 4 3.1
Pot Cap-1 Maneuver 745 - - 733 - - 161 170 517
          Stage 1 - - - - - - 608 484 -
          Stage 2 - - - - - - 589 468 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 745 - - 733 - - 155 0 516
Mov Cap-2 Maneuver - - - - - - 338 0 -
          Stage 1 - - - - - - 607 0 -
          Stage 2 - - - - - - 568 0 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.4 16.6
HCM LOS C
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR
Capacity (veh/h) 469 745 - - 733 - -
HCM Lane V/C Ratio 0.343 - - - 0.035 - -
HCM Control Delay (s) 16.6 0 - - 10.1 - -
HCM Lane LOS C A - - B - -
HCM 95th %tile Q(veh) 1.5 0 - - 0.1 - -



Lanes, Volumes, Timings 2024 Future with Development - Scenario 1
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Lane Group EBL2 EBL EBT EBR WBT WBR WBR2 NBL2 NBL NBT NBR SBL
Lane Configurations
Volume (vph) 101 2 535 7 536 233 18 11 8 0 6 6
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 10 12 14 12 16 12 12 12 15 12 12 12
Grade (%) 0% 0% -2%
Storage Length (ft) 78 0 0 0 0 0
Storage Lanes 1 0 0 0 0 0
Taper Length (ft) 75 75 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 0.99 0.99
Frt 0.998 0.957 0.969
Flt Protected 0.950 0.963
Satd. Flow (prot) 0 1676 1860 0 1836 0 0 0 0 1688 0 0
Flt Permitted 0.123 0.840
Satd. Flow (perm) 0 217 1860 0 1836 0 0 0 0 1472 0 0
Right Turn on Red No No No
Satd. Flow (RTOR)
Link Speed (mph) 25 25 25
Link Distance (ft) 571 600 211
Travel Time (s) 15.6 16.4 5.8
Confl. Peds. (#/hr) 1 4 1 1 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 2% 2% 3% 0% 6% 5% 2% 0% 0% 2% 0% 2%
Adj. Flow (vph) 106 2 563 7 564 245 19 12 8 0 6 6
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 108 570 0 828 0 0 0 0 26 0 0
Turn Type Perm Perm NA NA Perm Perm NA Perm
Protected Phases 6 2 4
Permitted Phases 6 6 4 4 9
Detector Phase 6 6 6 2 4 4 4 9
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
Total Split (s) 46.0 46.0 46.0 46.0 30.0 30.0 30.0 14.0
Total Split (%) 51.1% 51.1% 51.1% 51.1% 33.3% 33.3% 33.3% 15.6%
Maximum Green (s) 38.0 38.0 38.0 38.0 22.0 22.0 22.0 7.0
Yellow Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 4.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 7.0 7.0 7.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
Act Effct Green (s) 51.9 51.9 51.9 21.3
Actuated g/C Ratio 0.58 0.58 0.58 0.24
v/c Ratio 0.86 0.53 0.78 0.07
Control Delay 76.9 15.8 18.5 26.3
Queue Delay 0.0 0.0 0.2 0.0

Lanes, Volumes, Timings 2024 Future with Development - Scenario 1

3: Access/Wood Street & Elm Street & Colwell Street Weekday Afternoon Peak Hour

Synchro 8 Report
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Lane Group SBT SBR SEL SER SER2
Lane Configurations
Volume (vph) 0 2 237 11 57
Ideal Flow (vphpl) 1800 1800 1800 1800 1800
Lane Width (ft) 12 12 12 16 12
Grade (%) 0% 2%
Storage Length (ft) 0 0 0
Storage Lanes 0 1 0
Taper Length (ft) 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00
Frt 0.966 0.970
Flt Protected 0.964 0.963
Satd. Flow (prot) 1643 0 1641 0 0
Flt Permitted 0.963
Satd. Flow (perm) 1705 0 1638 0 0
Right Turn on Red No
Satd. Flow (RTOR)
Link Speed (mph) 25 25
Link Distance (ft) 267 303
Travel Time (s) 7.3 8.3
Confl. Peds. (#/hr) 1 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 2% 2% 1% 0% 2%
Adj. Flow (vph) 0 2 249 12 60
Shared Lane Traffic (%)
Lane Group Flow (vph) 8 0 321 0 0
Turn Type NA Perm
Protected Phases 9
Permitted Phases 8
Detector Phase 9 8
Switch Phase
Minimum Initial (s) 3.0 3.0
Minimum Split (s) 21.0 21.0
Total Split (s) 14.0 30.0
Total Split (%) 15.6% 33.3%
Maximum Green (s) 7.0 22.0
Yellow Time (s) 3.0 6.0
All-Red Time (s) 4.0 2.0
Lost Time Adjust (s) -1.0 -1.0
Total Lost Time (s) 6.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode None None
Act Effct Green (s) 7.1 21.3
Actuated g/C Ratio 0.08 0.24
v/c Ratio 0.06 0.83
Control Delay 38.9 51.2
Queue Delay 0.0 0.0
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Lane Group EBL2 EBL EBT EBR WBT WBR WBR2 NBL2 NBL NBT NBR SBL
Total Delay 76.9 15.8 18.7 26.3
LOS E B B C
Approach Delay 25.5 18.7 26.3
Approach LOS C B C
Queue Length 50th (ft) 46 177 268 11
Queue Length 95th (ft) #176 381 #732 32
Internal Link Dist (ft) 491 520 131
Turn Bay Length (ft) 78
Base Capacity (vph) 125 1071 1057 376
Starvation Cap Reductn 0 0 19 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.86 0.53 0.80 0.07

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBTL, Start of Yellow
Natural Cycle: 120
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.86
Intersection Signal Delay: 27.0 Intersection LOS: C
Intersection Capacity Utilization 96.9% ICU Level of Service F
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Access/Wood Street & Elm Street & Colwell Street

Lanes, Volumes, Timings 2024 Future with Development - Scenario 1

3: Access/Wood Street & Elm Street & Colwell Street Weekday Afternoon Peak Hour
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Lane Group SBT SBR SEL SER SER2
Total Delay 38.9 51.2
LOS D D
Approach Delay 38.9 51.2
Approach LOS D D
Queue Length 50th (ft) 4 169
Queue Length 95th (ft) 18 #295
Internal Link Dist (ft) 187 223
Turn Bay Length (ft)
Base Capacity (vph) 151 418
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.05 0.77

Intersection Summary
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 57 689 12 36 755 36 6 2 19 18 4 56
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 10 14 12 10 13 12 12 12 12 12 16 12
Grade (%) 2% 0% 1% -1%
Storage Length (ft) 79 0 75 0 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 1.00 0.97 0.97
Frt 0.997 0.993 0.904 0.903
Flt Protected 0.950 0.950 0.989 0.989
Satd. Flow (prot) 1580 1837 0 1550 1745 0 0 1440 0 0 1719 0
Flt Permitted 0.309 0.351 0.922 0.912
Satd. Flow (perm) 513 1837 0 572 1745 0 0 1338 0 0 1580 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 3 7 20 59
Link Speed (mph) 25 25 25 25
Link Distance (ft) 600 300 222 228
Travel Time (s) 16.4 8.2 6.1 6.2
Confl. Peds. (#/hr) 10 7 7 10 7 5 5 7
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 0% 3% 10% 3% 6% 0% 20% 0% 6% 0% 0% 5%
Adj. Flow (vph) 60 725 13 38 795 38 6 2 20 19 4 59
Shared Lane Traffic (%)
Lane Group Flow (vph) 60 738 0 38 833 0 0 28 0 0 82 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 2 4 8
Detector Phase 6 6 2 2 4 4 8 8
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
Total Split (s) 69.0 69.0 69.0 69.0 21.0 21.0 21.0 21.0
Total Split (%) 76.7% 76.7% 76.7% 76.7% 23.3% 23.3% 23.3% 23.3%
Maximum Green (s) 64.0 64.0 64.0 64.0 16.0 16.0 16.0 16.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90

Lanes, Volumes, Timings 2024 Future with Development - Scenario 1

4: Maple Street & Elm Street Weekday Afternoon Peak Hour

Synchro 8 Report
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Offset: 6 (7%), Referenced to phase 2:WBTL and 6:EBTL, Start of Yellow
Natural Cycle: 60
Control Type: Actuated-Coordinated

Splits and Phases:     4: Maple Street & Elm Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 57 689 12 36 755 36 6 2 19 18 4 56
Number 1 6 16 5 2 12 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 0.96 0.93 0.94 0.93
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
Adj Sat Flow, veh/h/ln 1782 1797 1782 1748 1771 1800 1791 1650 1791 1809 1816 1809
Adj Flow Rate, veh/h 60 725 13 38 795 38 6 2 8 19 4 32
Adj No. of Lanes 1 1 0 1 1 0 0 1 0 0 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 3 3 3 6 6 0 0 0 0 0 0
Cap, veh/h 612 1494 27 650 1423 68 78 23 45 80 12 52
Arrive On Green 1.00 1.00 1.00 1.00 1.00 1.00 0.05 0.06 0.05 0.05 0.06 0.05
Sat Flow, veh/h 627 1760 32 671 1676 80 364 366 731 418 186 841
Grp Volume(v), veh/h 60 0 738 38 0 833 16 0 0 55 0 0
Grp Sat Flow(s),veh/h/ln 627 0 1791 671 0 1756 1461 0 0 1446 0 0
Q Serve(g_s), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.4 0.0 0.0
Cycle Q Clear(g_c), s 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 3.3 0.0 0.0
Prop In Lane 1.00 0.02 1.00 0.05 0.37 0.50 0.35 0.58
Lane Grp Cap(c), veh/h 612 0 1521 650 0 1491 130 0 0 128 0 0
V/C Ratio(X) 0.10 0.00 0.49 0.06 0.00 0.56 0.12 0.00 0.00 0.43 0.00 0.00
Avail Cap(c_a), veh/h 612 0 1521 650 0 1491 292 0 0 305 0 0
HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.73 0.00 0.73 0.81 0.00 0.81 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 40.4 0.0 0.0 41.5 0.0 0.0
Incr Delay (d2), s/veh 0.2 0.0 0.8 0.1 0.0 1.2 0.4 0.0 0.0 2.3 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 0.1 0.0 0.6 0.0 0.0 0.9 0.7 0.0 0.0 2.6 0.0 0.0
LnGrp Delay(d),s/veh 0.2 0.0 0.8 0.1 0.0 1.2 40.9 0.0 0.0 43.8 0.0 0.0
LnGrp LOS A A A A D D
Approach Vol, veh/h 798 871 16 55
Approach Delay, s/veh 0.8 1.2 40.9 43.8
Approach LOS A A D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 80.4 9.6 80.4 9.6
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 64.0 16.0 64.0 16.0
Max Q Clear Time (g_c+I1), s 2.5 2.9 2.5 5.3
Green Ext Time (p_c), s 23.1 0.2 23.1 0.2

Intersection Summary
HCM 2010 Ctrl Delay 2.7
HCM 2010 LOS A
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 11 682 26 20 619 5 178 8 139 12 2 25
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 10 13 12 10 11 12 12 11 12 12 16 12
Grade (%) 7% -9% 0% 0%
Storage Length (ft) 77 0 95 95 0 95 0 0
Storage Lanes 1 0 1 1 0 1 0 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.98 1.00 0.98 0.99
Frt 0.994 0.850 0.850 0.913
Flt Protected 0.950 0.950 0.954 0.985
Satd. Flow (prot) 1540 1749 0 1573 1732 1599 0 1644 1485 0 1809 0
Flt Permitted 0.374 0.207 0.705 0.898
Satd. Flow (perm) 604 1749 0 343 1732 1561 0 1213 1450 0 1648 0
Right Turn on Red Yes Yes No No
Satd. Flow (RTOR) 2 24
Link Speed (mph) 25 25 25 25
Link Distance (ft) 300 550 247 248
Travel Time (s) 8.2 15.0 6.7 6.8
Confl. Peds. (#/hr) 5 4 4 5 1 2 2 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles (%) 0% 2% 0% 6% 5% 0% 1% 0% 3% 0% 0% 0%
Adj. Flow (vph) 12 733 28 22 666 5 191 9 149 13 2 27
Shared Lane Traffic (%)
Lane Group Flow (vph) 12 761 0 22 666 5 0 200 149 0 42 0
Turn Type Perm NA pm+pt NA Perm Perm NA Perm Perm NA
Protected Phases 6 5 2 4 8
Permitted Phases 6 2 2 4 4 8
Detector Phase 6 6 5 2 2 4 4 4 8 8
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 13.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
Total Split (s) 32.0 32.0 29.0 61.0 61.0 29.0 29.0 29.0 29.0 29.0
Total Split (%) 35.6% 35.6% 32.2% 67.8% 67.8% 32.2% 32.2% 32.2% 32.2% 32.2%
Maximum Green (s) 27.0 27.0 24.0 56.0 56.0 24.0 24.0 24.0 24.0 24.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max None C-Max C-Max None None None None None

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90

Lanes, Volumes, Timings 2024 Future with Development - Scenario 1

5: Oak Street & Elm Street Weekday Afternoon Peak Hour

Synchro 8 Report
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Offset: 8 (9%), Referenced to phase 2:WBTL and 6:EBTL, Start of Yellow
Natural Cycle: 70
Control Type: Actuated-Coordinated

Splits and Phases:     5: Oak Street & Elm Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 11 682 26 20 619 5 178 8 139 12 2 25
Number 1 6 16 5 2 12 7 4 14 3 8 18
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
Adj Sat Flow, veh/h/ln 1737 1772 1737 1775 1791 1881 1800 1783 1748 1800 1872 1800
Adj Flow Rate, veh/h 12 733 28 22 666 5 191 9 149 13 2 27
Adj No. of Lanes 1 1 0 1 1 1 0 1 1 0 1 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 0 2 2 6 5 0 0 0 3 0 0 0
Cap, veh/h 376 956 37 281 1135 1009 243 8 411 52 31 55
Arrive On Green 0.56 0.56 0.55 0.03 0.63 0.63 0.27 0.28 0.28 0.27 0.28 0.27
Sat Flow, veh/h 711 1696 65 1690 1791 1593 592 28 1480 0 110 198
Grp Volume(v), veh/h 12 0 761 22 666 5 200 0 149 42 0 0
Grp Sat Flow(s),veh/h/ln 711 0 1761 1690 1791 1593 620 0 1480 308 0 0
Q Serve(g_s), s 0.9 0.0 29.9 0.5 19.5 0.1 0.0 0.0 7.3 0.0 0.0 0.0
Cycle Q Clear(g_c), s 14.2 0.0 29.9 0.5 19.5 0.1 24.0 0.0 7.3 24.0 0.0 0.0
Prop In Lane 1.00 0.04 1.00 1.00 0.95 1.00 0.31 0.64
Lane Grp Cap(c), veh/h 376 0 992 281 1135 1009 244 0 411 135 0 0
V/C Ratio(X) 0.03 0.00 0.77 0.08 0.59 0.00 0.82 0.00 0.36 0.31 0.00 0.00
Avail Cap(c_a), veh/h 376 0 992 708 1135 1009 244 0 411 135 0 0
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) 0.88 0.00 0.88 0.09 0.09 0.09 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 15.6 0.0 15.1 12.5 9.6 6.1 34.7 0.0 26.1 26.6 0.0 0.0
Incr Delay (d2), s/veh 0.1 0.0 5.0 0.0 0.2 0.0 19.6 0.0 0.5 1.3 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 0.3 0.0 21.9 0.4 11.0 0.1 2.4 0.0 5.5 1.5 0.0 0.0
LnGrp Delay(d),s/veh 15.7 0.0 20.1 12.6 9.8 6.1 54.3 0.0 26.6 27.9 0.0 0.0
LnGrp LOS B C B A A D C C
Approach Vol, veh/h 773 693 349 42
Approach Delay, s/veh 20.0 9.9 42.5 27.9
Approach LOS C A D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6 8
Phs Duration (G+Y+Rc), s 61.0 29.0 6.3 54.7 29.0
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 56.0 24.0 24.0 27.0 24.0
Max Q Clear Time (g_c+I1), s 22.0 26.0 3.0 31.9 26.0
Green Ext Time (p_c), s 14.4 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 20.6
HCM 2010 LOS C



Lanes, Volumes, Timings 2024 Future with Development - Scenario 1

6: Fayette Street & Elm Street Weekday Afternoon Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2024 with\Revised 2016-01-05\2024 With PM.syn Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 134 116 700 766 79 57 524 1083 769 23 910 84
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 11 9 12 10 11 12 10 10 13 9 11 12
Grade (%) 2% -5% 5% 0%
Storage Length (ft) 135 202 135 0 266 130 276 0
Storage Lanes 1 1 2 0 1 1 1 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 0.95
Ped Bike Factor 1.00 0.99 1.00 0.98 1.00 1.00
Frt 0.850 0.937 0.850 0.987
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1589 1557 1485 3174 1584 0 1511 3112 1526 1466 3205 0
Flt Permitted 0.950 0.950 0.112 0.258
Satd. Flow (perm) 1586 1557 1485 3174 1584 0 178 3112 1490 397 3205 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 579 9
Link Speed (mph) 25 25 25 25
Link Distance (ft) 550 430 452 462
Travel Time (s) 15.0 11.7 12.3 12.6
Confl. Peds. (#/hr) 1 1 18 4 4 18
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Heavy Vehicles (%) 3% 3% 2% 0% 7% 2% 3% 0% 1% 5% 1% 5%
Adj. Flow (vph) 137 118 714 782 81 58 535 1105 785 23 929 86
Shared Lane Traffic (%)
Lane Group Flow (vph) 137 118 714 782 139 0 535 1105 785 23 1015 0
Turn Type Split NA pm+ov Split NA pm+pt NA Perm Perm NA
Protected Phases 8 8 1 4 4 1 6 2
Permitted Phases 8 6 6 2
Detector Phase 8 8 1 4 4 1 6 6 2 2
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
Total Split (s) 21.0 21.0 29.0 26.0 26.0 29.0 63.0 63.0 34.0 34.0
Total Split (%) 19.1% 19.1% 26.4% 23.6% 23.6% 26.4% 57.3% 57.3% 30.9% 30.9%
Maximum Green (s) 15.0 15.0 23.0 20.0 20.0 23.0 57.0 57.0 28.0 28.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lag Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None Min None None Min C-Max C-Max C-Max C-Max

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110

Lanes, Volumes, Timings 2024 Future with Development - Scenario 1

6: Fayette Street & Elm Street Weekday Afternoon Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2024 with\Revised 2016-01-05\2024 With PM.syn Page 2

Offset: 0 (0%), Referenced to phase 2:SBTL and 6:NBTL, Start of Yellow
Natural Cycle: 115
Control Type: Actuated-Coordinated

Splits and Phases:     6: Fayette Street & Elm Street



HCM 2010 Signalized Intersection Summary 2024 Future with Development - Scenario 1

6: Fayette Street & Elm Street Weekday Afternoon Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2024 with\Revised 2016-01-05\2024 With PM.syn Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 134 116 700 766 79 57 524 1083 769 23 910 84
Number 3 8 18 7 4 14 1 6 16 5 2 12
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 0.98 1.00 0.96
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
Adj Sat Flow, veh/h/ln 1730 1661 1747 1845 1759 1845 1704 1755 1807 1646 1776 1800
Adj Flow Rate, veh/h 137 118 615 782 81 58 535 1105 653 23 929 86
Adj No. of Lanes 1 1 1 2 1 0 1 2 1 1 2 0
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 3 3 2 0 7 7 3 0 1 5 1 1
Cap, veh/h 240 242 540 651 182 130 420 1758 796 129 821 76
Arrive On Green 0.15 0.15 0.15 0.19 0.19 0.18 0.22 0.53 0.53 0.26 0.26 0.25
Sat Flow, veh/h 1648 1661 1482 3409 954 683 1623 3335 1510 239 3112 288
Grp Volume(v), veh/h 137 118 615 782 0 139 535 1105 653 23 504 511
Grp Sat Flow(s),veh/h/ln 1648 1661 1482 1704 0 1637 1623 1667 1510 239 1687 1713
Q Serve(g_s), s 8.5 7.2 16.0 21.0 0.0 8.3 24.0 25.8 39.6 8.6 29.0 29.0
Cycle Q Clear(g_c), s 8.5 7.2 16.0 21.0 0.0 8.3 24.0 25.8 39.6 8.6 29.0 29.0
Prop In Lane 1.00 1.00 1.00 0.42 1.00 1.00 1.00 0.17
Lane Grp Cap(c), veh/h 240 242 540 651 0 312 420 1758 796 129 445 452
V/C Ratio(X) 0.57 0.49 1.14 1.20 0.00 0.44 1.28 0.63 0.82 0.18 1.13 1.13
Avail Cap(c_a), veh/h 240 242 540 651 0 312 420 1758 796 129 445 452
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) 0.72 0.72 0.72 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 43.8 43.2 35.0 44.5 0.0 39.5 32.6 18.4 21.7 33.0 40.5 40.6
Incr Delay (d2), s/veh 2.3 1.1 78.5 105.0 0.0 1.0 141.3 1.7 9.3 3.0 84.0 83.8
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 6.8 5.9 50.6 34.8 0.0 6.9 52.5 18.0 25.4 1.2 42.9 43.5
LnGrp Delay(d),s/veh 46.1 44.3 113.5 149.5 0.0 40.5 173.9 20.1 30.9 36.0 124.5 124.4
LnGrp LOS D D F F D F C C D F F
Approach Vol, veh/h 870 921 2293 1038
Approach Delay, s/veh 93.5 133.0 59.1 122.5
Approach LOS F F E F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 29.0 34.0 26.0 63.0 21.0
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 23.0 28.0 20.0 57.0 15.0
Max Q Clear Time (g_c+I1), s 26.5 31.5 23.5 42.1 18.5
Green Ext Time (p_c), s 0.0 0.0 0.0 13.1 0.0

Intersection Summary
HCM 2010 Ctrl Delay 91.1
HCM 2010 LOS F



Lanes, Volumes, Timings 2024 Future with Development - Access Scenario 2 Imps

1: Corson Street & Elm Street Weekday Afternoon Peak Hour

Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1 459 10 49 535 8 29 0 118 11 0 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 11 12 12 16 12 12 12 12 12 16 12
Grade (%) 0% 1% 0% 0%
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.997 0.998 0.892 0.990
Flt Protected 0.950 0.990 0.956
Satd. Flow (prot) 0 1796 0 1796 2038 0 0 1678 0 0 2038 0
Flt Permitted 0.950 0.990 0.956
Satd. Flow (perm) 0 1796 0 1796 2038 0 0 1678 0 0 2038 0
Link Speed (mph) 25 25 25 25
Link Distance (ft) 275 276 219 188
Travel Time (s) 7.5 7.5 6.0 5.1
Confl. Peds. (#/hr) 2 3 3 2 3 3
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles (%) 0% 2% 0% 0% 5% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 1 488 11 52 569 9 31 0 126 12 0 1
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 500 0 52 578 0 0 157 0 0 13 0
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized

HCM 2010 TWSC 2024 Future with Development - Access Scenario 2 Imps

1: Corson Street & Elm Street Weekday Afternoon Peak Hour

Synchro 8 Report
I:\eng\811675\12\traffic\2024 with\Revised 2016-01-05\2024 With PM- Scenario 2 Imps.syn Page 2

Intersection
Int Delay, s/veh 3.1
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 1 459 10 49 535 8 29 0 118 11 0 1
Conflicting Peds, #/hr 2 0 3 3 0 2 0 0 3 3 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - 0 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 1 - - 0 - - 0 -
Peak Hour Factor 94 94 94 94 94 94 94 94 94 94 94 94
Heavy Vehicles, % 0 2 0 0 5 0 0 0 0 0 0 0
Mvmt Flow 1 488 11 52 569 9 31 0 126 12 0 1
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 581 0 0 502 0 0 1180 1184 500 1243 1185 579
          Stage 1 - - - - - - 499 499 - 681 681 -
          Stage 2 - - - - - - 681 685 - 562 504 -
Critical Hdwy 4.3 - - 4.3 - - 7.1 6.5 6.2 7.1 6.5 6.2
Critical Hdwy Stg 1 - - - - - - 6.1 5.5 - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.1 5.5 - 6.1 5.5 -
Follow-up Hdwy 3 - - 3 - - 3 4 3.1 3 4 3.1
Pot Cap-1 Maneuver 756 - - 806 - - 184 191 604 166 191 544
          Stage 1 - - - - - - 630 547 - 496 453 -
          Stage 2 - - - - - - 496 451 - 580 544 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 754 - - 803 - - 173 177 600 124 177 541
Mov Cap-2 Maneuver - - - - - - 173 177 - 124 177 -
          Stage 1 - - - - - - 627 545 - 493 422 -
          Stage 2 - - - - - - 462 420 - 456 542 -
 

Approach EB WB NB SB
HCM Control Delay, s 0 0.8 19.4 34.9
HCM LOS C D
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 404 754 - - 803 - - 133
HCM Lane V/C Ratio 0.387 0.001 - - 0.065 - - 0.096
HCM Control Delay (s) 19.4 9.8 0 - 9.8 - - 34.9
HCM Lane LOS C A A - A - - D
HCM 95th %tile Q(veh) 1.8 0 - - 0.2 - - 0.3



Lanes, Volumes, Timings 2024 Future with Development - Access Scenario 2 Imps

2: Lot Access/Old Elm Street & Elm Street Weekday Afternoon Peak Hour

Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 575 6 0 578 10 29 0 122 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 13 12 12 12 12 12 12 12 16 12 12
Grade (%) -1% 0% 0% -1%
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.999 0.998 0.891
Flt Protected 0.990
Satd. Flow (prot) 0 1933 0 0 1842 0 0 1676 0 0 0 0
Flt Permitted 0.990
Satd. Flow (perm) 0 1933 0 0 1842 0 0 1676 0 0 0 0
Link Speed (mph) 25 25 25 25
Link Distance (ft) 276 571 199 208
Travel Time (s) 7.5 15.6 5.4 5.7
Confl. Peds. (#/hr) 2 2
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles (%) 0% 2% 0% 0% 3% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 0 612 6 0 615 11 31 0 130 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 618 0 0 626 0 0 161 0 0 0 0
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized

HCM 2010 TWSC 2024 Future with Development - Access Scenario 2 Imps

2: Lot Access/Old Elm Street & Elm Street Weekday Afternoon Peak Hour

Synchro 8 Report
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Intersection
Int Delay, s/veh 2.5
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 0 575 6 0 578 10 29 0 122 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0 2 0 0 0 0 2
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, % - -1 - - 0 - - 0 - - -1 -
Peak Hour Factor 94 94 94 94 94 94 94 94 94 94 94 94
Heavy Vehicles, % 0 2 0 0 3 0 0 0 0 0 0 0
Mvmt Flow 0 612 6 0 615 11 31 0 130 0 0 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 626 0 0 620 0 0 1237 1243 617
          Stage 1 - - - - - - 617 617 -
          Stage 2 - - - - - - 620 626 -
Critical Hdwy 4.3 - - 4.3 - - 7.1 6.5 6.2
Critical Hdwy Stg 1 - - - - - - 5.4 5.5 -
Critical Hdwy Stg 2 - - - - - - 5.4 5.5 -
Follow-up Hdwy 3 - - 3 - - 3 4 3.1
Pot Cap-1 Maneuver 729 - - 733 - - 168 176 517
          Stage 1 - - - - - - 608 484 -
          Stage 2 - - - - - - 606 480 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 729 - - 733 - - 168 0 516
Mov Cap-2 Maneuver - - - - - - 168 0 -
          Stage 1 - - - - - - 607 0 -
          Stage 2 - - - - - - 606 0 -
 

Approach EB WB NB
HCM Control Delay, s 0 0 22.1
HCM LOS C
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR
Capacity (veh/h) 369 729 - - 733 - -
HCM Lane V/C Ratio 0.435 - - - - - -
HCM Control Delay (s) 22.1 0 - - 0 - -
HCM Lane LOS C A - - A - -
HCM 95th %tile Q(veh) 2.1 0 - - 0 - -



Lanes, Volumes, Timings 2024 Future with Development - Scenario 1

6: Fayette Street & Elm Street Weekday Afternoon Peak Hour - Dual NB Lefts

Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 134 116 700 766 79 57 524 1083 769 23 910 84
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 11 9 12 10 11 12 10 10 13 9 11 12
Grade (%) 2% -5% 5% 0%
Storage Length (ft) 135 202 135 0 266 130 276 0
Storage Lanes 1 1 2 0 2 1 1 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 1.00 0.97 0.95 1.00 1.00 0.95 0.95
Ped Bike Factor 1.00 0.99 0.99 0.98 1.00 1.00
Frt 0.850 0.937 0.850 0.987
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1589 1557 1485 3174 1584 0 2931 3112 1526 1466 3205 0
Flt Permitted 0.950 0.950 0.950 0.258
Satd. Flow (perm) 1586 1557 1485 3174 1584 0 2901 3112 1490 397 3205 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 579 9
Link Speed (mph) 25 25 25 25
Link Distance (ft) 550 430 452 462
Travel Time (s) 15.0 11.7 12.3 12.6
Confl. Peds. (#/hr) 1 1 18 4 4 18
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Heavy Vehicles (%) 3% 3% 2% 0% 7% 2% 3% 0% 1% 5% 1% 5%
Adj. Flow (vph) 137 118 714 782 81 58 535 1105 785 23 929 86
Shared Lane Traffic (%)
Lane Group Flow (vph) 137 118 714 782 139 0 535 1105 785 23 1015 0
Turn Type Split NA pm+ov Split NA Prot NA Perm Perm NA
Protected Phases 8 8 1 4 4 1 6 2
Permitted Phases 8 6 2
Detector Phase 8 8 1 4 4 1 6 6 2 2
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
Total Split (s) 19.0 19.0 29.0 28.0 28.0 29.0 63.0 63.0 34.0 34.0
Total Split (%) 17.3% 17.3% 26.4% 25.5% 25.5% 26.4% 57.3% 57.3% 30.9% 30.9%
Maximum Green (s) 13.0 13.0 23.0 22.0 22.0 23.0 57.0 57.0 28.0 28.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lag Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None Min None None Min C-Max C-Max C-Max C-Max

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110

Lanes, Volumes, Timings 2024 Future with Development - Scenario 1

6: Fayette Street & Elm Street Weekday Afternoon Peak Hour - Dual NB Lefts

Synchro 8 Report
I:\eng\811675\12\traffic\2024 with\Revised 2016-01-05\2024 With PM - NB Dual Lefts.syn Page 2

Offset: 0 (0%), Referenced to phase 2:SBTL and 6:NBT, Start of Yellow
Natural Cycle: 115
Control Type: Actuated-Coordinated

Splits and Phases:     6: Fayette Street & Elm Street



HCM 2010 Signalized Intersection Summary 2024 Future with Development - Scenario 1

6: Fayette Street & Elm Street Weekday Afternoon Peak Hour - Dual NB Lefts

Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 134 116 700 766 79 57 524 1083 769 23 910 84
Number 3 8 18 7 4 14 1 6 16 5 2 12
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 0.98 1.00 0.97
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
Adj Sat Flow, veh/h/ln 1730 1661 1747 1845 1759 1845 1704 1755 1807 1646 1776 1800
Adj Flow Rate, veh/h 137 118 615 782 81 58 535 1105 653 23 929 86
Adj No. of Lanes 1 1 1 2 1 0 2 2 1 1 2 0
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 3 3 2 0 7 7 3 0 1 5 1 1
Cap, veh/h 210 211 487 713 199 143 632 1758 796 133 875 81
Arrive On Green 0.13 0.13 0.13 0.21 0.21 0.20 0.20 0.53 0.53 0.28 0.28 0.27
Sat Flow, veh/h 1648 1661 1481 3409 954 683 3148 3335 1510 239 3113 288
Grp Volume(v), veh/h 137 118 615 782 0 139 535 1105 653 23 504 511
Grp Sat Flow(s),veh/h/ln 1648 1661 1481 1704 0 1637 1574 1667 1510 239 1687 1714
Q Serve(g_s), s 8.7 7.3 14.0 23.0 0.0 8.1 18.0 25.8 39.6 8.4 30.9 30.9
Cycle Q Clear(g_c), s 8.7 7.3 14.0 23.0 0.0 8.1 18.0 25.8 39.6 8.4 30.9 30.9
Prop In Lane 1.00 1.00 1.00 0.42 1.00 1.00 1.00 0.17
Lane Grp Cap(c), veh/h 210 211 487 713 0 342 632 1758 796 133 474 482
V/C Ratio(X) 0.65 0.56 1.26 1.10 0.00 0.41 0.85 0.63 0.82 0.17 1.06 1.06
Avail Cap(c_a), veh/h 210 211 487 713 0 342 687 1758 796 133 474 482
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) 0.72 0.72 0.72 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 45.7 45.1 37.0 43.5 0.0 37.8 42.3 18.4 21.7 31.4 39.5 39.6
Incr Delay (d2), s/veh 5.1 2.3 130.3 63.4 0.0 0.8 9.1 1.7 9.3 2.8 58.7 58.4
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 7.1 6.1 58.2 30.7 0.0 6.8 13.4 18.0 25.4 1.2 39.8 40.3
LnGrp Delay(d),s/veh 50.8 47.4 167.2 106.9 0.0 38.6 51.4 20.1 30.9 34.3 98.2 98.0
LnGrp LOS D D F F D D C C C F F
Approach Vol, veh/h 870 921 2293 1038
Approach Delay, s/veh 132.6 96.6 30.5 96.7
Approach LOS F F C F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 27.1 35.9 28.0 63.0 19.0
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 23.0 28.0 22.0 57.0 13.0
Max Q Clear Time (g_c+I1), s 20.5 33.4 25.5 42.1 16.5
Green Ext Time (p_c), s 0.6 0.0 0.0 13.1 0.0

Intersection Summary
HCM 2010 Ctrl Delay 73.1
HCM 2010 LOS E



 

  
Gilmore & Associates, Inc. 

Building on a Foundation of Excellence 

www.gilmore-assoc.com 

65 East Butler Avenue│Suite 100│New Britain, PA 18901│Phone: 215-345-4330│Fax: 215-345-8606 

 

June 30, 2021 
 
File No. 18-01166 
 

Stephanie Cecco, Borough Manager 
Borough of Conshohocken 
400 Fayette Street, Suite 200 
Conshohocken, PA 19428 
 
Reference: 400 West Elm Street, LD 2021-03 

Parcels 05-00-00136-003, 05-00-00136-012, 05-00-00136-021, 05-00-02472-106, 05-00-02474-205, 
05-00-02696-008, 05-00-02704-009, 05-00-11873-002, 05-00-11874-001, 49-00-06904-004, and 49-
00-06910-016 
Preliminary/Final Land Development - Review 2 
 

Dear Ms. Cecco: 
 
Pursuant to the Borough’s request, Gilmore & Associates, Inc. has reviewed the Preliminary/Final Land Development 
submission for the above-referenced project. Upon review, we offer the following comments for consideration by the 
Conshohocken Borough Council: 
 
I. Submission 

A. Preliminary/Final Land Development Plans for 400 West Elm Street, consisting of sheets 1 through 29 of 29, 
dated March 30, 2021 and last revised June 4, 2021, as prepared by Bohler Engineering for Corson Street 
Acquisition Limited Partnership 

B. Landscape and lighting plans consisting of sheets 1 through 7 of 7, dated March 30, 2021 and last revised 
June 4, 2021, as prepared by Stuart & Associates, LLC for 400 West Elm 

C. Post Construction Stormwater Management Calculations dated June 4, 2021, as prepared by Bohler 
Engineering for Engineering for Corson Street Acquisition Limited Partnership 
 

II. Project Description 

The subject properties, located at 400 West Elm Street, consists of 8.556 acres proposed to be developed within 
the SP-3 Specially Planned District 3 Zoning District and an additional 1.884 acres within Plymouth Township for a 
cumulative gross lot area of 10.44 acres. The site currently contains several paved areas, walking trails, a retaining 
wall, a portion of Plymouth Creek, and several existing easements. Conditional Use approval was granted by 
Borough Council on January 20, 2021 to permit a multifamily residential use in the SP-3 Zoning District and the 
Applicant was granted variances pursuant to a Zoning Hearing Board Order dated January 28, 2021 and amended 
February 5, 2021 to permit the building to exceed the building bulk of 300 feet and to permit development within 
the 100-year floodplain. 
 

The Applicant proposes to demolish all existing features and construct a 13-story 30,210 square-foot footprint 
residential building containing 348 dwelling units, a two-story 30,745 square-foot footprint parking garage 
containing 189 parking spaces, and 238 surface parking spaces, for a total of 427 parking spaces. Associated 
improvements include a pool/courtyard area, retaining walls, paving, landscaping, lighting, signage, etc. and two 
driveways to West Elm Street. Public improvements include realignment of the Schuylkill River Trail, 20 public 
parking spaces, a new trailhead, and roadway improvements along West Elm Street, including road widening, 
curbing, and sidewalk. The Applicant is proposing to install four underground infiltration basins and one 
underground detention basin to address stormwater management. 
 

III. Review Comments 

A. Zoning Ordinance 

We defer all comments with respect to the Conshohocken Borough Zoning Ordinance, Conditional Use 
Decision, and Zoning Hearing Board Decision and Order to the Borough’s Zoning Officer. 
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B. Subdivision and Land Development Ordinance 

We offer the following comments with respect to the Conshohocken Borough Subdivision and Land 
Development Ordinance: 

1. §22-304.B(4) – We offer the following comments with respect to the tract boundary information on the Lot 
Consolidation Plan, Sheet 3, and Site Plan, Sheet 6: 

a. The textbox and Lot Area Tabulation on Sheet 3 shall be revised to reference Block 10 Unit 8 as 
parcel number 05-00-02704-009. In addition, the areas noted within the textbox and Lot Area 
Tabulation for Parcel A do not appear to incorporate the additional area of Corson Street to be 
vacated and shall be updated for consistency with the Site Calculations on the Notes Sheet, Sheet 2. 

b. The bearings and distances associated with Tract 1 deed segments 4 and 5 shall be added to the 
plan. 

c. The noted bearing and distance of Tract 3 shall be revised to consistency with segment 1 of the 
provided deed.  

d. The bearing and distance of Parcel A along West Elm Street east of Corson Street shall be clarified on 
Sheet 6 as it is duplicated and inconsistent. 

e. The Property Line linetype closest to West Elm Street shall be removed from within the limits of the 
right-of-way area taken by PennDOT to clarify it is outside the property limits.  

2. §22-306.A(1) – The Applicant is requesting a partial waiver from showing existing features within 100 feet 
of the subject property, which we support conditioned upon the Applicant providing any additional 
information our office deems necessary during the course of the review process. 

3. §22-306.A(1)(d) – We offer the following comments with respect to the proposed parking: 

a. Based on our calculations, a total of 238 surface parking spaces are shown in plan view. This shall be 
confirmed and references to the number of surface and total parking spaces updated accordingly. 

b. Since a vehicular connection is not provided between the two parking garage levels, we recommend 
the Applicant agree to assign parking spaces to tenants to alleviate the need for tenants to circulate 
the site searching for parking spaces on both levels. 

c. The 1st Floor garage entrance shows a 4 foot bump out on the northern side of the garage. The 
location of the garage entrance and curblines in plan view shall be revised to accommodate the bump 
out and maintain the 24 foot wide access. 

d. A north arrow shall be added to the Architectural Parking Layout Plan, Sheet 9. 

e. We defer review of the accessible parking spaces located in the garage, including the required 
number, type, grading, and access, to the Borough’s Building Code Official. 

4. §22-307.D – Any signature blocks required by Plymouth Township shall be added to the Cover Sheet, 
Sheet 1. 

5. §22-308.A & C – The Applicant is requesting a waiver to permit only one submission for Preliminary and 
Final subdivision and land development approval. 

6. §22-403.A – The additional area of the Corson Street right-of-way to be vacated and included in Parcel A 
shall be clearly labeled on the Lot Consolidation Plan, Sheet 3. Documentation for the right-of-way 
vacation shall be provided in a form acceptable to the Borough Solicitor. 

7. §22-404.2 – We defer review of sight distance to the Borough’s Traffic Engineer. 

8. §22-404.2.B – The Applicant has requested a waiver to permit driveway widths greater than 25 feet. 
Based on the provided truck turning diagrams, we are in support of the proposed site access driveway 
widths. 
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9. §22-404.2.C – The Applicant has requested a waiver to permit a driveway to be located closer than 40 feet 

from the intersection of West Elm Street and Corson Street. Since the proposed configuration moved the 
driveway access from West Elm Street into the site, we support this waiver request.  

10. §22-404.2.F – The requested waiver from this section is no longer required since only the two permitted 
driveways to West Elm Street are proposed. The list of Waivers Requested located on the Cover Sheet, 
Sheet 1, shall be updated accordingly. 

11. §22-404.3.B – The Site Plan, Sheet 6, indicates the proposed crosswalks and an area of the site driveway 
by the main building entrance are proposed be constructed as a decorative surface. Information shall be 
provided to confirm the proposed Streetprint patterning detailed on the Site Details plan, Sheet 26, 
complies with accessibility standards for vertical changes in level and can withstand emergency vehicle 
loading.  

12. §22-404.3.E- The lighting design shall be revised to show the required minimum 0.5 footcandles will be 
provided in the lower level of the garage. 

13. §22-404.3.F.(1) – The proposed fence locations shall be added to the land development plans. 

14. §22-404.3.F.(7) – This section requires 9 foot wide by 18 foot long parking spaces. A waiver would be 
required to permit two 7.8 feet wide by 16 feet long compact public parking spaces by Trailhead West and 
the northeastern-most parking spaces located in both garage levels to be 8.83 feet wide. Also, we 
recommend the internal driveway between the two entrances be straightened to remove the jog in the 
curbline while maintaining the required minimum 24 foot width.  

15. §22-405.1.C – The Applicant has requested a waiver to permit sidewalk widths less than the minimum 
required 15 feet within the Specially Planned District. The Applicant proposes five (5) foot wide sidewalks, 
including the top of curb width. 

16. §22-405.1.D – Sidewalks shall be located a minimum of four (4) feet from the curbline. A waiver would be 
required to permit the proposed variable width grass verge. 

17. §22-405.2 – The Applicant has requested a waiver to permit flush curbing with bollards at the building 
entrance and Plymouth Creek maintenance access. We recommend any waiver of this section be 
conditioned upon the bollards being extended along the flush curbing at the building entrance. 

18. §22-409 – We offer the following comments with respect to the Grading and ADA Accessibility Plans, 
Sheets 10 and 11 respectively: 

a. The plans shall be revised to address the comments noted on the enclosed markup of the ADA 
Accessibility Plan in order to comply with the current PennDOT Publication 72 RC-67 standards. 

b. Spot elevations shall be provided where the proposed asphalt trail and concrete sidewalk tie into the 
existing features to show the longitudinal and cross slopes comply with Borough standards or detail 
how any transitions will be constructed.  

c. Additional grading information shall be provided within the proposed park areas including the 
Trailhead Park, River Trail Park, Cross Country Park, Dog Park, and where the trails connect to the 
Schuylkill River Trail. 

d. Retaining walls are shown to accommodate the proposed grading, which shall be provided with 
enhanced materials, textures, and coloring to enhance the site and provide visible interest. Additional 
top and bottom of wall elevations shall be added to the Grading Plan, Sheet 10, including at the 
terminus sections, curves, and near the stairs. Engineered designs and calculations shall be 
submitted, reviewed, and approved by our office prior to recording of the plans. 

e. We defer to the Borough’s Building Code Official regarding any required railing and/or fall protection, 
including at the stairs proposed in the Trailhard West area. 



Stephanie Cecco, Borough Manager Page 4 
400 W. Elm Street, LD 2021-03 June 30, 2021 

 
19. §22-409.2 – The Applicant has requested a waiver to permit grading within three (3) feet of property lines 

and rights-of-way, which we support subject to the Applicant obtaining temporary easements and/or other 
permission for any encroachments on adjacent properties to the satisfaction of the Borough Solicitor. 

20. §22-410.4.B – The provided storm Profiles, Sheets 21 to 24, shall be revised to include the storm 
crossings between MH107 and MH108.  

21. §22-410.4.D – The Utility Plan, Sheet 12, shall be revised to label Inlet 110. 

22. §22-410.4.L – We offer the following comments related to the Post Construction Stormwater Management 
Calculations and the proposed underground basins: 

a. A full copy of the infiltration testing report shall be included within the Post Construction Stormwater 
Management Calculations to confirm the summarized rates and that adequate separation is provided 
from any limiting zones located within the limits of the proposed BMPs. 

b. Per the response letter, a note shall be added to the Notes Sheet, Sheet 2, indicating that any 
potential sump pumps in the ground floor of the proposed building is to be handled by the internal 
stormwater or sanitary systems; therefore, there is no sump pump discharging to the exterior of the 
building footprint. The location and erosion control for any proposed sump pit drainage and outflow 
from the garage shall be identified on the plans or a similar note provided. 

23. §22-410.6 – The Owner shall sign an Operations and Maintenance Agreement with the Borough of 
Conshohocken, in a form acceptable to the Borough Solicitor’s office, for the proposed stormwater 
management facilities. The Operations and Maintenance Agreement shall be transferred with transfer of 
ownership. 

24. §22-411 – We offer the following comments with respect to the Easement Plan, Sheet 7: 

a. Additional easements shall be proposed on the plan, including for the public trail and amenities 
located within Trailhead Park and access over, to, and from the 20 public parking spaces. 

b. We defer to the Borough Solicitor regarding whether metes and bounds are required on the plans for 
the portion of the existing trail easement to be extinguished and whether any documentation is 
required to permit continuation of the encroachments associated with parcels 05-00-02708-005, 05-
00-02712-001, 05-00-02716-006, and 05-00-02720-002. 

c. Portions of the Prop. 20’ Wide Hiking & Biking Trail Easement are located outside the property limits 
and would need to be conveyed by that property owner. We defer to the Borough Solicitor regarding 
the required documentation from SEPTA. 

d. A copy of the approved Grading Easement with SEPTA shall be provided to the Borough, in a form 
satisfactory to the Borough Solicitor, prior to start of the related work. 

e. The plans propose improvements within existing easements throughout the property. The Applicant 
shall obtain approval, to the satisfaction of the Borough Solicitor, from the easement owners to permit 
the proposed construction.  

25. §22-417 – We offer the following comments with respect to the Soil Erosion & Sediment Pollution Control 
plans, Sheets 13 through 16: 

a. The Sequence of Construction shall be revised to include the construction of the park areas. 

b. Details for the proposed inlet protection with marine grade plywood and sumps shall be provided.  

c. The Visi-fencing shall be removed from the Legend since it is not proposed on the plans. 

d. The area within the limit of disturbance identified in the viewport for the southeast section of the site 
shall be revised to 9.70 acres for consistency with the plans. 

26. §22-421.2 – We recommend the limits of the underground infiltration basins be coordinated with above 
ground landscape islands to prevent root intrusion into the infiltration beds. 

27. §22-421.6 – We offer the following comments with respect to the lighting plans, Sheets 4-7: 
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a. All light fixtures shall be labeled in plan view and mounting heights for all fixtures clearly identified. 

b. We recommend the 20.3 and 30.6 footcandle illuminance values along the walkway at the rear of the 
building be revised to provide more consistent illuminance of the area. 

28. §22-422 – We offer the following comments related to the Open Space Area Plan, Sheet 8: 

a. The Applicant shall obtain the approval of Borough Council for the proposed open space amenities, 
including Trailhead Park, River Trail Park, Cross-Country Park, east and west trailheads, and 
realignment of the Schuylkill River Trail. 

b. The Applicant shall seek all necessary approvals and permissions to improve the existing footbridge 
over Plymouth Creek. If the Applicant obtains the necessary approvals and permissions, the Applicant 
shall improve the footbridge to the satisfaction and approval of Borough Council. 

c. The plan does not currently depict any benches, picnic areas, pedestrian scale lighting, trash 
receptacles, or bicycles facilities along the Schuylkill River trail.  We recommend such facilities be 
provided along the trail to accommodate the public. 

d. Per Conditional Use approval condition 5, the Applicant shall provide open space maintenance 
agreements to the Borough Solicitor’s satisfaction. We recommend this include a conservation 
easement in favor of the Borough for the open space portion of the property located in Plymouth 
Township and identifying maintenance responsibilities for the portion of the proposed Trails located 
within Plymouth Township and the SEPTA property. 

e. The gray square shape in the southeastern area of the site shall be removed from the plan. 

29. §22-423 – Bicycle facilities shall be proposed throughout the property to encourage the use of bicycles 
along the Schuylkill River Trail. We recommend additional bike racks be proposed near the building 
entrances and adjacent to the park areas.  All bicycle facilities shall be clearly labeled on the plan.  

30. §22-804 – The Applicant is required to dedicate ten percent (10%) of the total site area to the Borough for 
park and recreational use. We note that the Open Space Area Plan, Sheet 8, proposes to deed restrict 
2.67 acres (31.2% of the total site area located within Conshohocken Borough) as open space though no 
specific areas are identified for dedication as park and recreational use. 

 
C. General Comments 

We offer the following general comments: 

1. The Applicant shall obtain all required approvals, permits, etc. (e.g. PennDOT, PADEP, MCPC, 
Conshohocken Borough Sewer Authority, Fire Marshal, Aqua, etc.). Prior to recording, all approvals, 
permitting, etc. related to the improvements proposed within Plymouth Township shall be resolved to the 
Borough Solicitor’s satisfaction. Copies of these approvals and permits shall be submitted to the Borough 
of Conshohocken and our office. 

2. Additional signage and related details shall be provided, including wayfinding signage for Trail users, 
wayfinding and identification signage for the public parking spaces, and signage by the grass pavers 
restricting permitted access to the Borough. 

3. The Drawing Sheet Index on the Cover Sheet, Sheet 1, shall be revised to reference the updated 
landscape and lighting plans. 

4. The Reserved Parking Space with Penalties & Van Accessible Signs detail on the Site Details plan, Sheet 
26, shall be revised to indicate that the bottom of the Van Accessible sign shall be placed a minimum of 5’-
0” above ground. 

5. Details for all proposed improvements, including the water fountain and cross-section for the food truck 
amenity area, shall be added plans. 

6. Legal descriptions for the proposed lot, easements, and right-of-way vacation shall be provided to our 
office for review and approval. 
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7. Per Conditional Use approval condition 4, the Applicant shall pay the Borough a traffic impact fee in the 

amount of $500,000 subject to a credit for the design work funded by the Applicant for traffic 
improvements at the intersection of Fayette and West Elm Streets. 

 
If you have any questions regarding the above, please contact this office. 
 
Sincerely, 
 
 
 
Karen M. MacNair, P.E. 
Gilmore & Associates, Inc. 
Borough Engineer 
 
KMM/ve 
 
Enc: as referenced 
 
cc: Ray Sokolowski, Director of Public Services and Building Code Official 

Brittany Rogers, Executive Assistant 
Michael E. Peters, Esq., Borough Solicitor 
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ADA INSERT #1 ADA INSERT #2

ADA INSERT #9

ADA INSERT #10

ADA INSERT #8

ADA INSERT #3

ADA INSERT #7ADA INSERT #6

ADA INSERT #5

ADA INSERT #4

GENERAL ACCESSIBILITY NOTES
1. SLOPES AT INTERSECTIONS OF ACCESSIBLE ROUTES ARE NOT TO EXCEED 2% IN ANY

DIRECTION.
2. SLOPES OF MANEUVERING CLEARANCES AT DOORS ARE NOT TO EXCEED 2% IN ANY

DIRECTION.
3. SLOPES OF CLEAR FLOOR SPACES AT FIXTURES AND CONTROLS ARE NOT TO

EXCEED 2% IN ANY DIRECTION.
4. VERTICAL LEVEL CHANGES ARE NOT TO EXCEED 14 INCH.
5. LEVEL CHANGES UP TO 12 INCH ARE TO BE BEVELED WITH A SLOPE NOT EXCEEDING

1:2.
6. LEVEL CHANGES EXCEEDING 12 INCH ARE TO BE RAMPED.
7. GAPS OR OPENINGS ALONG THE ACCESSIBLE ROUTE ARE NOT TO EXCEED 12 INCH IN

WIDTH, PERPENDICULAR TO THE PREDOMINANT FLOW OF PEDESTRIAN TRAFFIC.
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NOTE: SEE HOP PLANS FOR
RAMPS IN ROW.

Deferring review to PennDOT HOP Plans
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Deferring review
to PennDOT HOP
Plans

Design
curb ramp

Relocate
depressed curb to
crosswalk area

17.4 ft17.3 ft

20.0 ft

Add grading information

Extend bollards along depressed curb

Revise to provide
separate landings
for each crossing
direction

Redesign to
relocate sign

outside the
pedestrian path

Add spot elevation

Revise to
max 8.3%

Revise to
correlate with
the contour

Revise to
max 2%

68.00

Revise to direct flow
towards roadway and to
be consitent with 68-foot
contour

Provide grading
information

Show level turning
area max 2%

Several of the noted slopes include the curb width within the calculation.  The curb width shall be excluded from the slope
calculation since it is expected that the curb will be placed at a separate time and will be level, as opposed to sloped.



	

	

  
 
Date:  June 30, 2021   
 
 To:  Stephanie Cecco, Borough Manager  
 
 From:  Timothy Gunning, Fire Marshal  
 John Robitaille, Commercial Building Inspector   
 
 Re:  Fire Marshal Review 
 400 West Elm Street 
 Preliminary/Final Land Development  
 
As requested, the following materials submitted for the above referenced land development proposal 
were reviewed:  
 

A. Preliminary/Final Land Development Plans for 400 West Elm Street, consisting of sheets 1 
through 29 of 29, dated March 30, 2021 and last revised June 4, 2021, as prepared by Bohler 
Engineering for Corson Street Acquisition Limited Partnership 

 
The following comments are presented: 
 

1. The sidewalk area around the fire access road front entrance must support the aerial apparatus 
weight.  The concrete must be 75,000 pounds.  A detail on the land development plans shall be 
added for the concrete that can withstand the 75,000-pound loading. 
 

2. Additional no parking fire lane signs may need to be added around the front entrances off of 
West Elm Street when the final inspection is completed at the end of the project.  
 

3. The Fire Accessibility Exhibit, dated June 17, 2021, shall be incorporated in the land 
development plans in the next submission.  
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May 5, 2021  
 
 
Stephanie Cecco, Borough Manager  
Borough of Conshohocken 
400 Fayette Street, Suite 200 
Conshohocken, Pennsylvania 19428  
 
 
Re:  MCPC #20-0223-002  
Plan Name: 400 West Elm Street 
(352 D.U.’s / 453,862 Sq. ft. / 11 tax parcels comprising +/- 8.0 acres in Conshohocken  
Borough and +/- 2.0 acres in Plymouth Township  
Situate: West Elm Street (south) at Corson Street  
Borough of Conshohocken  
 
Ms. Cecco: 

We have reviewed the above-referenced subdivision and land development plan in accordance with Section 
502 of Act 247, "The Pennsylvania Municipalities Planning Code," as you requested the electronic submission 
received on April 8, 2021.  We forward this letter as a report of our review. 

BACKGROUND  

The applicant, Corson Street Acquisitions, LP has submitted a preliminary plan seeking approval for the 
development of a 13-story multi-family residential building with 352 units and an adjacent two-level parking 
structure with 189 spaces. The site plan shows two access driveways to the development and a separate 
access to the 20-space parking lot for the public to access the Schuylkill River Trail.  The existing trail and a 
PECO high-voltage electrical transmission corridor lie along the frontage of the development tract.    

The proposed development is situated within a largely vacant development tract immediately northwest of 
the SEPTA’s Norristown Regional Rail line, west of the Plymouth Creek and at the intersection of Corson 
Street. Eleven tax parcels comprise the development tract which is located in the borough’s SP-3 Specially 
Planned Zoning District.  The submitted development plan proposes the relocation of the Schuylkill River Trail 
from its current location along West Elm Street. The new location is between the Norristown/Manayunk 
SEPTA Regional Rail corridor and an +/- 890 ft. long retaining wall that supports the development’s surface 
parking lot   

The Planning Commission provided the borough with several review letters for various development 
proposals for this tract in the past five years. The most recent review was for the applicant’s Conditional Use 

http://www.montcopa.org/
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submission that was provided to the Borough in a letter dated December 7, 2020. We stated our support for 
the redevelopment of the site as multi-family residential development and we raised concerns regarding 
several of the two required public park amenities and issues surrounding the relocation of the Schuylkill River 
Trail along the rear of the site development. Several of these issues remain outstanding and are discussed 
below.  The applicant was granted Conditional Use approval for this project in a decision of the Borough 
Council on January 20, 2021.  A decision of the Conshohocken Borough Zoning Hearing Board on January 28, 
2021 granted the applicant a variance from Section 27-1608.6- Building Bulk- which limits the building’s 
horizontal length to no greater than 300 ft. and several variances from Sections 27-1714. A. B. D. F. H. & K. - 
Uses Prohibited in the Floodplain Conservation District.   

Related to this site’s development, the County of Montgomery entered into an Easement Agreement with 
Corson Street Acquisition LP for the relocation of the 20 ft. wide Schuylkill River Trail Easement to an area 
along the rear of the development tract adjacent to the SEPTA Regional Rail corridor.  According to the 
Montgomery County Recorder of Deeds, the existing easement area has been extinguished and an 
agreement exists for the realignment of the Schuylkill River Trail. The agreement was signed by the applicant 
and the county on March 19, 2019 and recorded on April 15, 2019.  The agreement will be executed upon 
the satisfaction of the terms of the agreement between the two parties. Several county planning commission 
staff members met with Bob Dwyer, the applicant’s representative on April 28, 2021 via a video Zoom call 
and for an exchange of concerns. The applicant agreed to provide the county with cross-sections of showing 
the proposed relocated Schuylkill River Trail and the retaining wall in several locations after concerns about 
the retaining wall were expressed. 

COMPREHENSIVE PLAN COMPLIANCE 

The proposed residential development at 400 West Elm Street is generally consistent with the goals and 
recommendations of MONTCO 2040, A Shared Vision; the county comprehensive plan.  The project advances 
and supports the plan’s land use goal of “Create(ing) Sustainable Places” by supporting the reinvestment in 
the inner suburban boroughs where infrastructure and regional transit assets are in place. Creating a ‘live, 
work, and play’ environment at vacant sites in proximity to transportation assets helps to expand living 
options for county residents.  The proposal is broadly compatible with the Conshohocken Comprehensive 
Plan, adopted June 2018 that designates the future land use of this area as ‘Mixed-Use’. This designation 
supports the redevelopment of vacant tracts into ‘Live, Work, and Play’ environments. We believe this project 
helps the borough to advance these goals.    

RECOMMENDATION 

The Montgomery County Planning Commission (MCPC) continues to support the multi-family residential 
development of this property. We stated at Conditional Use and continue to believe the project has the 
potential to become a signature residential development which could yield multiple benefits when combined 
with other reinvestment projects such as the transit-oriented improvements underway in the borough.  

We have several concerns on issues that we recommend the borough consider during its preliminary plan 
review. We are especially concerned about the construction and proposed arrangement of the +/- 890 ft. 
retaining wall which in some areas is between 9-10 ft. high. In addition it appears that the retaining wall is 
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within the 20 ft. wide trail easement area. We have concerns about the lack of design development presented 
in the site plans for the two required public amenities, the Trailhead Park and the River Trail Park and the 
need to create a permanent public access to the amenities with an access easement. These and other issues 
are discussed in greater detail below. 

REVIEW COMMENTS  

1. Relocation of the Schuylkill River Trail (SRT)  

a. Structures within the Schuylkill River Trail easement area. It appears that an extensive 

area of the +/- 890 ft. wall is within the 20 ft. wide Schuylkill River Trail easement area.  

According to the trail easement agreement between the applicant and the County of 

Montgomery, any type of structure is expressly prohibited within the 20 ft. wide trail 

easement. The applicant should modify the plans and ensure that the arrangement of the 

retaining wall is consistent with the terms of the agreement. We recommend the 

applicant should coordinate the retaining wall and trail issues with the county’s Open 

Space and Trails Manager, Bill Hartman, BHartman@montcopa.org .  

 
b. Retaining wall height and need for an adequate setback area for the trail shoulder.  We 

have concerns regarding the height of the extensive retaining wall and the lack of an 

adequate setback area between the relocated Schuylkill River Trail and the wall.  The 

large retaining wall proposed adjacent to the trail and its height as submitted is a 

concern. It is approximately 9-10 ft. for +/- 740 ft. of its +/- 890 ft. length. The wall’s 

arrangement in its current position could negatively impact the trail user and the trail 

experience.  The close proximity of the wall and the lack of an adequate setback area 

between the wall and the trail create a safety concern.  The trail user may not have an 

adequate area to step off the trail.  It appears the base of the wall and the trail edge are 

separated by less than 3-4 feet.  We are concerned the retaining wall’s height and length 

create an imposing and monotonous element for the trail user which is not a pleasant 

experience for such a long distance. Also the applicant should clarify a site plan note that 

appears in several places in the plans, which states that the retaining wall and the steps 

are,  “To be constructed by Others”.      

 

c. Schuylkill River Trail signage.  The applicant should include in the preliminary plans, a 

signage plan for how borough residents and trail users are able legally access and exit 

the Schuylkill River Trail via the private property of the planned development.  The 

applicant’s has extensive trail frontage and multiple ways of access are shown in several 

submitted plans.  We suggest that a trail wayfinding or orientation map/kiosk be included 

at the trailhead parking lot as a means of orientation. In addition signage is needed 

between Elm Street and along the Schuylkill River Trail to ensure safety and comfort for 

trail users. We recommend the borough as a condition of preliminary plan approval, 

place a condition on the applicant to submit a signage plan for review both to the 

borough and to Montgomery County Open Space and Trails Manager, Bill Hartman.   

mailto:BHartman@montcopa.org
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2. Public Amenities and Public Access - Open Space Amenities- Bonus Provisions to Increase the 

Building Height- §27- 1608.8.   

a. Open Space Amenities- Bonus Provisions.  The proposed development is required to 

provide two recreational amenities and improvements to increase the building height 

from the maximum height of 85 ft. to the proposed 130 ft. that yields a 13-story 

residential building.  The site plan shows both the ‘Trailhead Park’ and a small area 

adjacent to the trailhead parking lot situated in Plymouth Township near the borough 

boundary, and a River Trail Park located at the eastern side of the property in the 100 

year floodplain near Plymouth Creek. Since several of the open space areas which  satisfy  

the Borough’s bonus provisions are located in Plymouth Township and not within the 

direct control of Conshohocken Borough, the Borough Solicitor should advise on whether 

this is in compliance with the Zoning Code.   

 

 

The Conditional Use plans referenced several illustrative plans (Stuart & Associates) which 

provided a wide variety of images for potential open space and amenity improvements for 

each of the two areas.  These areas are not included in the submitted preliminary site plan 

submission. The reference images and leave a great deal of latitude and should be part of 

the submission.  We recommend the borough ensure as a condition of approval that a more 

detailed design is provided for the two required public amenities. This will ensure the 

borough receives the type of improvements that will advance public use and enjoyment of 

the trail and adjacent areas. We believe these areas provide a significant opportunity for 

Trailhead Park River Trail Park - Design development is 
needs at preliminary plan to ensure the borough’s goals 
and intentions are realized for both areas.  
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borough residents to enjoy the trail and passive recreational opportunities both for this 

development and neighboring residential areas.  

b. Signage & Public Amenities.  We believe that access to and the future use of the public 

amenities and access to the Schuylkill River Trail could be strengthened by ensuring that 

signage is provided that describes and illustrates in a kiosk/map area what are the public 

areas and recreational opportunities of the site.  Public access is required by the zoning 

requirements for both the public parking lot and the two public improvement areas- the 

Trailhead Park in Plymouth Township and the River Trail Park at the eastern end of the site. 

We recommend the borough ensure that the applicant provides an appropriate wayfinding 

or directional signage and directional mapping which can ensure full public use and 

enjoyment of these areas.   

 

Applicant’s Trail Connections Plans- Bohler 

c. Public  Access Easement.  

The right of the public to use the recreational amenities provided by this development 

should be secured in perpetuity with a public access easement that is recorded with 

Montgomery County Recorder of Deeds. The applicant’s site development has several public 

amenities which are required as part of the development. These include a 20-space parking 

lot with a connecting pathway to the Schuylkill River Trail; a ‘Trailhead Park’ in Plymouth 

Township; and a ‘River Trail Park’ in the borough along with and two access points to the 

Schuylkill River Trail. These areas should be secured in perpetuity with a permanent public 

access easement.  

Required Public Amenities- Ensure Perpetual Public 
Access with Access Easements and Directional Signage 
in areas circled in Red. 
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3. Driveways & Site Access- Section 22-404.2.F- Driveways  

The site plan shows three driveways to the applicant’s development. Two driveways provide access 

to the residential building; the first at Corson Street permits full movement of vehicles, while the 

eastern-most driveway permits right-in and right-out movements. The third driveway is a curb 

cut/access to a the public trailhead parking lot is  approximately 47 ft. from the Corson Street/West 

Elm Street Intersection, which is the primary access point for access to the site.  Access for public 

parking trailhead users has restricted access for motorists driving westbound from the Fayette St. 

intersection, due to the median that prevents left turns into the site and restricted left turns out.    

A third driveway as proposed is not permitted according to Section 22-404.2.F- Driveways.  

The site is limited to no more than two driveways to the property. The arrangement appears 

to create potentially unsafe traffic movements due to restricted access for motorist to the 

parking lot by a divided center median area in West Elm Street.  We recommend the proposed 

access point be removed and arranged in a manner that complies with the borough’s 

Driveway Access regulations (Section 22-404.2.F).   

4. Plymouth Township Municipal Approval 

The applicant’s development tract includes a +/- 2-acre tract of land in Plymouth Township 
consisting of two tax parcels -- TP# 49-00-06910-016 and TP# 49-00-06904-004.  This area of 
the development site is shown in the plans as the Trailhead Park and is an required amenity 
for the development to comply with the Bonus Provisions ( §27- 1608.8.) which satisfy the 
requirements allowing the applicant to increase the apartment building’s height to 130 ft.  
The borough and the applicant should be aware that the municipal approval of Plymouth 
Township’s Board of Supervisors is required for this plan to be recorded.  The applicant should 
ensure that the municipal signatures and seal of the township are included on the Record 
Plan when presenting to the Montgomery County Recorder of Deeds.     

 

CONCLUSION 

We wish to reiterate that MCPC generally supports the applicant’s proposal and we recommend the borough 
address to its satisfaction the above mentioned review comments for this proposal.   
 
Please note that any recommendations contained in this report are advisory to the municipality and final 
disposition for the approval of any proposal will be made by the municipality.  Please be aware that the MCPC 
#20-0223-002 has been set aside for the applicant’ plan. If any subsequent plans are submitted for final 
recording, this MCPC number should appear on the applicant sheets within the plans in the box reserved for 
the seal of this agency.  
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Should the governing body approve a final plat of this proposal, the applicant must present the plan to our 
office for seal and signature prior to recording with the Recorder of Deeds office. A paper copy bearing the 
municipal seal and signature of approval must be supplied for our files. 

 

Sincerely, 

 

 

Barry W Jeffries, ASLA, Senior Design Planner 
bjeffrie@montcopa.org 
 610‐278‐3444 
 

c: Corson Street Acquisition LLP, Applicant 
Bohler Engineering, Applicant’s Representative 
Chairperson, Conshohocken Boro Planning Commission 
Karen Weiss, Plymouth Township Manager 
Fran Hanney, District Six- PennDOT 
Alicia Nardo, SEPTA Project Manager 
Jen Dougherty, SEPTA Manager of Long-Range Planning 
Karen Weiss, Plymouth Township Manager 

 
Attachments: 1) Site Plan; 2) Aerial Photo 

mailto:bjeffrie@montcopa.org
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3100 Horizon Drive 

Suite 200 

King of Prussia, PA 19406 

T: 610-277-2402 

F: 610-277-7449 

 

www.pennoni.com 

BCON1601 

 

June 30, 2021 

 

Stephanie Cecco 

Borough Manager 

Borough of Conshohocken 

400 Fayette Street, Suite 200 

Conshohocken, PA  19428 

 

RE:  Traffic Engineering Review 

400 West Elm Street - Residential 

    

Dear Ms. Cecco: 

 

We have completed our review of the revised material submitted for the above referenced land 

development proposal.  The submission consisted of Preliminary/Final Land Development Plans, last 

revised 6/4/21, and a ‘Public Parking Access Exhibit’, dated 5/20/21, both prepared by Bohler.  The 

proposed development consists of 352 apartments with 430 parking spaces.  Access to the site is 

proposed via two (2) new driveways to W. Elm Street (SR 3013).  We offer the following comments 

and information for your consideration: 

 

1. SLDO 27-824 - Traffic Impact Study - The applicant has submitted an updated Traffic Impact Study 

supplement that indicates the currently proposed residential development will generate less 

weekday morning and evening peak hour traffic volume than the previously proposed office use. 

We concur with this determination. It is our understanding that the applicant has agreed to 

maintain their previous financial commitment to future transportation related improvements 

within the Borough. 

 

2. SLDO 22-404 – Alleys, Driveways, and Parking Areas 

 

a. The applicant has indicated that they will obtain an amended Pennsylvania Department of 

Transportation Highway Occupancy Permit for the development. The applicant has 

acknowledged that the Borough will be included in all correspondence to/from PennDOT and 

included in any meetings with PennDOT. 

 

b. As requested, the applicant has revised the access point to the proposed parking lot for trail 

users, located on the northwest corner of the site, to an internal connection to the site 

driveway, and will remove the driveway to W. Elm Street.  We would note that the applicant 

also provided an alternative design that would connect the trail user parking lot to the larger 

site parking lot, however this alternate results in undesirable grading and a reduction in the 

number of available parking spaces. As such, we concur with the design shown on the current 

plan. 

 

  



Ms. Stephanie Cecco June 30, 2021 Page 2 

Borough of Conshohocken  400 West Elm Street 

c. The maneuverability diagrams shown on the plans for fire and emergency services vehicles 

should be approved by the Borough Fire Marshal. On Sheet 29, the entering movement for 

the refuse vehicle should be verified. 

 

If you have any questions or require additional information, please do not hesitate to contact me. 

 

Very truly yours, 

 

PENNONI ASSOCIATES INC. 

 

 

 

Brian R. Keaveney, PE, PTOE 

Transportation Division 

 

cc: Ray Sokolowski, Executive Director of Operations 

George Metz, Chief of Police 

Timothy Gunning, Fire Chief and Fire Marshal 

Karen MacNair, PE, Borough Engineer 

Michael Peters, Esq., Borough Solicitor 

 Brittany Rogers, Executive Assistant 

  

  

 



 
3100 Horizon Drive 

Suite 200 
King of Prussia, PA 19406 

T: 610-277-2402 
F: 610-277-7449 

 
www.pennoni.com 

July 1, 2021 
BCONS 21010 
 
Stephanie Cecco, Borough Manager 
Conshohocken Borough 
400 Fayette Street, Suite 200 
Conshohocken, PA 19428 
 
RE: Zoning Review 

400 W. Elm Street – Preliminary/Final Land Development Plan Application 
 
Dear Ms. Cecco: 
 
As requested, we reviewed the following in connection with the referenced project: 
 

• “Preliminary/Final Land Development Plans for Corson Street Acquisition Limited Partnership,” (29 
sheets) prepared by Bohler, dated March 30, 2021, last revised June 4, 2021. 
 

• “Landscape and Lighting Plans – 400 West Elm Street,” (7 sheets) prepared by Stuart and Associates, 
LLC, dated March 30, 2021, last revised June 4, 2021.  

 
The applicant, Corson Street Acquisition Limited Partnership c/o Equus Capital Partners, proposes to develop 
the subject property bounded by W. Elm Street, Plymouth Creek, the SEPTA railway right-of-way, and 
Plymouth Township. The property is mostly located in the SP-3 - Specially Planned District Three, with small 
portions of the property in the BR-2 - Borough Residential District Two and LI - Limited Industrial zoning 
district. The property is mostly vacant land with an existing single-family dwelling and asphalt parking lot. A 
portion of the Schuylkill River Trail, high tension power lines, and a water transmission main cross the 
property. The applicant proposes to remove the existing dwelling and parking lots and relocate the Schuylkill 
River Trail to construct a 13-story, 352-unit residential building with site improvements and amenities. The 
applicant proposes a 2-story, 189 space parking garage located adjacent to the building, along with a 239-
space surface parking lot to meet the off-street parking requirement. The applicant is also proposing various 
recreational amenities, including 20 public access parking spaces and a new trail head for the Schuylkill River 
Trail. A portion of the property is located in the Floodplain Conservation District and redevelopment is subject 
to all local, state, and federal floodplain requirements. 
 
The applicant was granted the following conditional use approval by the Borough Council during the January 
20, 2021 meeting, with conditions:  
 

• §27-1603.4 to permit a multifamily residential use in the SP-3 zoning district.  
 
The applicant was granted the following zoning relief by the Zoning Hearing Board during the December 14, 
2020 meeting:  
 

• §27-1608.6 - To allow a building bulk of 392 feet. 

• §27-1714.1.A, B, D, F, H, and K – To permit a portion of the proposed development within the 
Floodplain Conservation District.  
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We offer the following comments, new comments are in italics: 
 

1. A portion of the proposed development is located within the Floodplain Conservation District and the 

applicant has been granted the required variance by the Zoning Hearing Board. The development will 

need to comply with the technical provisions upon grant of a floodplain variance as outlined in Part 

17, Article G of the Borough Zoning Code, including but not limited to:  

 

a. Obtaining a letter of map revision (LOMR) from FEMA. (§27-1723.B) 

 

The applicant is in the process of coordinating and eventually obtaining a CLOMR for the 

portions of the proposed improvements within the Floodplain Conservation District and the 

LOMR will follow after the completion of construction. The applicant is to include the 

Borough on submissions and correspondence to FEMA.    

 

b. No development is permitted within the area measured 50 feet landward from the top-of-

bank of any watercourse; otherwise a permit shall be obtained from the Department of 

Environmental Protection Regional Office. The applicant is to provide dimensions of the 

setbacks from Plymouth Creek to confirm compliance.  

 

The applicant is to include the Borough on submissions and correspondence with  PADEP for 

all required permitting.    

 

2. The maximum permitted building height in the SP-3 zoning district is 85 feet. (§27-1608.1.A) The 

applicant is proposing to provide two (2) recreational amenities in accordance with §27-1608.8 in 

order to increase the permitted building height by 50 feet to a maximum height of 135 feet. The zoning 

compliance table indicates the building is less then 135 feet but does not give the specific height. 

Borough Council may award building height bonuses for certain open space and recreation facility 

improvements included in the development. The proposed facilities  must be constructed, 

maintained, and operated at the developer's expense and are subject to the review and approval by 

the Borough Engineer and Borough Planning Commission. The applicant is proposing a public access 

parking facility and new Schuylkill River Trail head from E. Elm Street as one of the proposed 

recreational amenities. During the conditional use hearing, the applicant provided general concepts 

for additional required recreational facilities and indicated greater detail would be provided during 

the land development process. However, the plans do not appear to show a further developed plan 

for the public spaces.  

 

The revised plan indicates a passive use park on the west end of the site, a dog park for residents 

use on the east end of the site, a picnic area with food truck parking along the existing E. Elm Street 

trailhead, six river view lounge chairs, and the new public use parking lot and trail access on the 

western end of the site.  The proposed facilities should be reviewed by the Borough Council and 

Planning Commission to confirm if they are sufficient to permit the 50-foot height bonus.  
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3. The Montgomery County Planning Commission review of the project raised concern regarding the 

retaining wall up to 10 feet in height along the relocated  Schuylkill River Trail negatively impacting 

the trail users experience. The applicant should provide details on the proposed retaining wall 

materials and provide illustrations of the trail users experience.  

 

The applicant has noted that more details will be provided at a future submission date. 

 

4. In accordance with §27-1610, in the SP-3 zoning district, the developer is required to provide 

riverfront access with pedestrian accommodations. While the property does not front directly on the 

Schuylkill River, it does front on Plymouth Creek and contains a trail. The applicant will need to provide 

pedestrian accommodations as outlined in §27-1610.1, including:    

 

a. Seating at suitable intervals, not exceeding 200 feet. 

The applicant has provided benches within the proposed passive park and a few lounge 

chairs along the Schuylkill River trail on the east end of the site; however, the majority of 

the trails do not have seating. 

b. Designated picnic areas.  

 

The applicant is proposing a picnic area with food truck parking along the existing Elm Street 

trailhead.  

 

c. Pedestrian-oriented lighting for the walking surface and associated connections to Borough 

Streets. 

 

Pedestrian-oriented lighting for the trail walking surface is required, including the 

connection from E. Elm Street. 

 

d. One-half of the required seating areas shall be shaded by trees. 

e. Trash receptacles. 

The trail and pedestrian accommodations shall have unrestricted dawn to dusk daily public access 

with at least one direct pedestrian public access connection from an adjoining public street through 

the property not more than 500 feet apart. The public access shall be safe, accessible, landscaped, 

illuminated, convenient, and well marked with appropriate signage approved by the Borough. (§27-

1610.2) 

5. The plan indicates 20 public access parking spaces are proposed in addition to the required parking 

for the residential development. The applicant should clarify how these specific public access parking 

spaces will be delineated and where signage is proposed both from the adjacent roadways and within 

the proposed surface parking lot.  

 

The applicant has proposed signage identifying the public parking spaces and should continue to 

work with the Borough on signage to direct users to the public facilities. 
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6. The Table of dimensional requirements should be amended to reflect the maximum allowable 

parking spaces for compact cars in a parking garage in Specially Planned Districts is 35%. (27-

2011.B.3) 

If you have any questions or concerns, please feel free to contact the undersigned. 
 
Sincerely, 
 

 
Eric P. Johnson, PE 
Zoning Officer 
PENNONI ASSOCIATES INC. 
 
EPJ/adg 
 
 
  
 

 

















GENERAL NOTES :

60

.1 All construction shall conform to the IRC      Residential Building Code 2015 .

.2 All concrete shall be a minimum strength of      psi at    days3000 28

.3 Reinforcing bars shall conform to ASTM       gradeA-615

.4 Welded wire fabric shall conform to ASTM 185

.5 Bar laps at splices shall be a minimum of    diameters30 , lap of welded wire to be "8

.6

.7

CMU shall be hollow load bearing ASTM       with a compressive strength of 2000psiC90.70

All foundations shall receive a coat of liquid applied waterproofing

.8 All structural lumber shall be    or better hem fir or spf and have a minimumfiber stress of  975psi

E = 1200000

.9 Privide bridgeing on spans over 8  or as required by code'

.10 all openings in exterior and interior bearing walls shall have ganged 2x10 unless noted otherwise

.11

, size as noted

.17

Bedrooms shall have egress size windows

Interior wall shall be 2x4 on     centers unless noted otherwise with      drywall both side

Contractor shall be responsible for sizing HVAC and design of the system

.21

Contractor shall field locate air conditioning compressor

s

Minimum sill height shall be 

"16

#2

.15 All plumbing fixtures shall b manufactered by Kohler or equal or as selected by owner

.16

"1/2

HVAC shall be by a licensed contractor and shall meet      IMC

.12 Exterior walls shall be 2x6 on     centers unless noted otherwise with      drywall inside and

"1/2 OSB outside

"16

Contractor shall be responsible for serice panel as required to handle electrical requirements

"5/8 type X in garages and MR in wet areas

.13 All window shall be vinyl or clad wood with insulated low E glass

"24 or as code permits

.14 All plumbing shall be by a licensed contrctor and shall meet national and local plumbing codes

.22 Contractor to provide underwriters certificate for all electrical work

"1/2

.23

2015

HVAC equipment shall be manufactered by Bryant or equal

.18

.19 )s(

.20 All electrical work shall be performed by a licensed contractor and shall meet NEC and IBC codes

All exterior doors to be insulated steel or fiberglass manufactered by Therma True or equal-

:

Use Group

.24 IRC 2015 Code

3R-

Construction Class VB- )5B(

Roof snow load  30 psf/

Wind speed 90 mph

Seismic zone  C

Flame spread III

Fire Grading 1 hour

.25 All wood decks and steps shall have pressure treated structural elements

decking and railings shall be pressure treated or vinyl products as selected by owner

.26 Contractor shall suppply Engineered design information for all trusses and engineered lumber

.27 Designed Loads

Floors 40 psf live load/ 10 psf dead load

Roof 20 psf live load/ 10 psf dead load

Decks 50 psf live load/ 10 psf dead load

Ground snow load 30 psf

Assumed soil bearing capacity 3000 psf

.28 Fire stopping shall be provide per IRC      at connections between horizontal and vertical spaces 

in soffits  tray ceilings  stairways and required floor and ceiling openings

2015

, ,

.29 All balusters and hand rails on stairs  balconies and walkways shall comply with IRC      with regards

to heights  spacing  mounting and interuptions, ,

"0'-7

. Maximum rise to be "3/4 7 Mininimum tread "10

Minimum nosing "3/4

.30 Clear ceiling heights shall be Corridors  bedrooms  kitchens  laundry room and

habitable basements shall be a minimum of 

2015

"6'-7 . , , ,

.31 All interior egress doors shall have a minimum clear width of "3/4 29

.32 All windows and doors shown as tempered safety glass shall be permanently etched to show this

Safty glazing shall be required in all hazardous areas or as required by code

"
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FASTENING SCHEDULE

.1 Floor construction

.

Wood subflooring, 8d common, 6  o c  direct at edges and 12  o c intermediate" ". . . .

.

.2

:

Wall construction:

Double studs 10d common 12  o c   direct

Corner studs 16d common 24  o c  direct

Sole plate to joist or blocking 16d common 16  o c 

Stud to sole or to cap plate 8d common, 4 toe nail or two direct

Floor joist to sill or girder 8d common, 3 toe nail

"

" .

.

.

.

Double cap plate 10d common 16  o  c  direct nail. .

"

"

Cap plate laps 10d common 2 direct nail

Interior braced wall top plate to joist or blocking 10d common 12  o c 

Continous header to stud 8d common 4 toe nail

.."

.3 Roof and ceiling construction:

Ceiling joist to plate 16d common 3 toe nail

Ceiling joist, parallel to rafter, 10d common 3 direct

Collar beam 10d common 3 direct

Rafter to plate 8d common 3 toe nail

Rafter to ridge 16d common 2 toe nail or direct

"

.4 Wall and roof:

o c  to gable end walls where spans are 32  or more

Particleboard 

."6 "

Wood structural panels

"1/2 or less, 6d common 6  o c  direct edges 12  o c  intermediate.."" ..

"5/8 or less, 8d common 6  o c  direct edges 12  o c  intermedite..

"6 " , o c  within 48  of ridge.

.."

eaves and end walls
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Gilmore & Associates, Inc. 

Building on a Foundation of Excellence 

www.gilmore-assoc.com 

65 East Butler Avenue│Suite 100│New Britain, PA 18901│Phone: 215-345-4330│Fax: 215-345-8606 

June 30, 2021 

 

File No. 21-05092 

 

Stephanie Cecco, Borough Manager 

Borough of Conshohocken 

400 Fayette Street, Suite 200 

Conshohocken, PA 19428 

 

Reference: 333 West 7th Avenue – LD 2021-04 

TMP #05-00-08280-10-3 

Minor Subdivision and Land Development 

 

Dear Ms. Cecco: 

 

Pursuant to the Borough’s request, Gilmore & Associates, Inc. has reviewed the Minor Subdivision and Land 

Development submission for the above-referenced project. Upon review we offer the following comments for 

consideration by the Conshohocken Borough Council: 

 

I. Submission 

A. Plans, consisting of sheets 1 through 8 of 8, dated May 5, 2021, as prepared by Joseph M. Estock for 333 

West 7th Avenue 

B. Post-Construction Stormwater Management Written Narrative, dated May 5, 2021, as prepared by Joseph M. 

Estock for 333 West 7th Avenue 

 

II. Project Description 

The subject property, Tax Map Parcel number 05-00-08280-10-3, is situated in the BR-1 Borough Residential One 

Zoning District on the southern side of West 7th Avenue between Wood Street and Freedley Street. The site is 

8,260 square feet and currently contains a 1,067 square foot footprint residential dwelling with a 152 square foot 

shed, driveway, and walkways. All existing features are to be demolished as part of this land development. 

 

The Applicant is proposing to subdivide the property into two lots containing 4,130 square feet each. Each lot is 

proposed to be improved with an 860 square foot footprint single-family semi-detached dwelling, 240 square foot 

rear deck, a 140 square foot front porch, and rear parking area to accommodate two parking spaces with access to 

the rear alley. To address stormwater management, each lot will contain a seepage bed. Public improvements 

include concrete curbing, sidewalk, and road widening along the property frontage of West 7th Avenue. No 

improvements are proposed within the rear alley. Both lots will be serviced by public water and sewer. 

 

III. Review Comments 

A. Zoning Ordinance 

We defer all comments with respect to the Conshohocken Borough Zoning Ordinance to the Borough’s Zoning 

Officer. 

B. Subdivision and Land Development Ordinance 

We offer the following comments with respect to Borough of Conshohocken Subdivision and Land 

Development Ordinance: 
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1. §22-305.B(1)(b) – The plans shall be revised to dimension the existing and proposed cartway widths of 

West 7th Avenue. 

2. §22-405.1.A – The proposed sidewalk shall be extended to the northern property line to provide sidewalk 

along the entire property frontage or waiver would be required. 

3. §22-405.2 – The proposed curb along the West 7th Avenue frontage shall be extended to remove the curb 

taper south of the existing driveway to provide full height curbing along the property frontage. 

4. §22-409 – We offer the following comments with respect to the grading proposed on the Post-Construction 

Stormwater Management Plan, Sheet 5: 

a. The proposed grading would alter the grades at the existing stone wall associated with the adjacent 

property west of the site, 335 West 7th Avenue. A note shall be added to the Record Plan, Sheet 1, 

indicating that the Applicant will coordinate with the Borough and adjacent property owner to address 

any construction activities that negatively impact the structural stability of the existing wall. 

b. Additional spot elevations shall be added to the sidewalk proposed along West 7th Avenue to confirm 

maximum two percent cross slopes are provided. 

c. A note shall be added to the Record Plan, Sheet 1, indicating the limits of removal and replacement for 

sidewalk south of the site will be as necessary to provide a maximum 5 percent longitudinal slope and 

2 percent cross slope. 

d. The proposed 172 foot contour along West 7th Avenue shall be revised to account of the proposed 6 

inch reveal curb.  

e. The eastern-most proposed bottom of curb elevation, 172.65 feet, is labeled at the existing 173 foot 

contour. Additional grading information shall be provided to confirm how the proposed grading will tie 

in to the existing elevations. 

f. Based on the proposed difference in elevation of 172.00 feet to 172.61 feet where the driveways meet 

the rear walkway, it appears a step is proposed. This shall be clarified and any step identified on the 

plans. Also, the grading proposed between the two rear walkways by the driveway shall be clarified 

since a 60% slope is proposed based on the provided spot elevations; the maximum permitted slope 

of lawn areas intended to be mowed is 3:1 (~33%). 

5. §22-409.2 – The Applicant is requesting a waiver to permit proposed grading within the alley and roadway 

right-of-way and within 3 feet of the exterior property lines, which we support to permit connection into 

existing grades. 

6. §22-410 – We offer the following comments with respect to the Post-Construction Stormwater 

Management Written Narrative: 

a. The Project Description section on page 3 shall be revised to indicate the property is 8,260 square 

feet.  

b. The During Construction Controls section on page 4 shall be revised to indicate the individual property 

owners will be responsible for the permanent facilities after construction.  

7. §22-410.1.F – The Summary of Peak Flow Rates for Watershed A on page 92 shows the post-

development flows are greater than the pre-development flows. The stormwater management design shall 

be revised to ensure the post-development peak discharge is no greater than peak discharge prior to 

development. 

8. §22-410.4.K – Pipe calculations shall be provided to confirm the roof drain system can handle the flows 

from the 100-year design storm. 

9. §22-410.4.L – The stormwater management design utilizes infiltration testing data from the adjacent 

property east of the site, 331 West 7th Avenue. We have no objection to the Applicant using this data 

conditioned upon a note being added to the Post Construction Stormwater Management Plan, Sheet 5, 

indicating that, in the event limiting zones and/or poor infiltration is encountered during construction, the 

Applicant will be required to perform on-site infiltration testing and submit a revised stormwater 

management design to our office for review and approval. 
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10. §22-410.6 - The deeds for the proposed lots shall incorporate a stormwater facility description and 

maintenance requirements in a form acceptable to the Borough Solicitor’s office. 

11. §22-421.4 – The Applicant is requesting a partial waiver from the requirements of this section to propose 

street trees to be located within the West 7th Avenue right-of-way, where a minimum distance of 5 feet 

inside the lot lines is required, contingent upon the condition that the property owners agree to maintain 

the trees. 

12. §22-804 – The Applicant is requesting a partial waiver to permit a fee in lieu of dedicating 10% of the total 

site area to the Borough for park and recreational use. Based on the limited site area, we recommend the 

Applicant coordinate with the Borough Solicitor regarding a fee in lieu of providing park and recreational 

facilities. 

C. General Comments 

We offer the following general comments: 

1. The Applicant shall obtain all required approvals, permits, etc. (e.g. Fire Marshal, Conshohocken Borough 

Sewer Authority, MCPC, MCCD, PADEP, Aqua, etc.). Copies of these approvals and permits shall be 

submitted to the Borough of Conshohocken and our office. 

2. Legal descriptions for the proposed lots shall be provided to our office for review. 

 

If you have any questions regarding the above, please contact this office. 

 

Sincerely, 

 

 

 

Karen M. MacNair, P.E. 

Borough Engineer 

Gilmore & Associates, Inc. 

KMM/ve/ 

cc: Brittany Rogers, Executive Assistant 

 Ray Sokolowski, Executive Director of Operations and Building Code Official 

 Michael E. Peters, Esq., Borough Solicitor 



	

	

  
 
Date:  June 10, 2021   
 
 To:  Stephanie Cecco, Borough Manager  
 
 From:  Timothy Gunning, Fire Marshal  
 Chris Small, Residential Building Inspector   
 
 Re:  Fire Marshal Review 
 333 West 7th Avenue  
 Preliminary/Final Minor Subdivision and Land Development  
 
As requested, the following materials submitted for the above referenced land development proposal 
were reviewed:  
 

• Preliminary/Final Minor Subdivision and Land Development Plans, consisting of sheets 1 
through 8 of 8, dated May 5, 2021, as prepared by Joseph M. Estock for 333 West 7th Avenue 

 
Upon review of the submitted plan, we have no comments.  
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June 16, 2021   
 
 

Stephanie Cecco, Borough Manager 
Borough of Conshohocken  
400 Fayette Street, Suite 200 
Conshohocken, Pennsylvania 19428 

 
 
Re:  MCPC #21-0158-001 
Plan Name:  333 West 7th Avenue               
(2 lots/ 2 dwelling units/ comprising 0.19 acres) 
Situate:  333 West 7th Avenue (south)/Wood Street (west)   
Borough of Conshohocken  
 
 
Dear Ms. Cecco: 
 
We have reviewed the above-referenced subdivision and land development plan in accordance with 
Section 502 of Act 247, "The Pennsylvania Municipalities Planning Code," in as requested by 
documentation submitted by the borough on May 21, 2021.   We forward this letter as a report of our 
review. 

BACKGROUND  

The applicant, DJB Properties has submitted a subdivision and land development plan that proposes the 
construction of two semi-detached single dwellings (twins) on two new lots.  The development tract 
consists of an 8,260 sq. ft. parcel that will be subdivided to create two 4,130 sq. ft. lots. An existing brick, 
one-story single-family residence constructed in 1988 will be demolished along with an outbuilding 
located adjacent to the alley.   

The development tract is Tax Parcel 05-00-082801-03 and is located in the borough’s BR-1- Borough 
Residential District One.  The plan shows that access to the residences will be taken from Hallowell Street. 
The BR-1 District requires a minimum lot area of 4,000 square feet and a minimum lot width of 40 feet.  
The plan addresses these dimensional requirements and other related dimensional requirements.   The 
site plan notes indicate that 3 waivers are requested from the borough’s Subdivision and Land 
Development Ordinance.  
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Ms. Stephanie Cecco, Manager  
Addressee’s Name 
 

June 16, 2021  

CONSISTENCY WITH THE COUNTY & TOWNSHIP COMPREHENSIVE PLANS  

The subdivision and development of this tract is generally consistent with the goals and intent of 
MONTCO 2040: A Shared Vison, the Montgomery County Comprehensive Plan, 2015.  The Future Land 
Use Map designates this developed area of the borough as ”Village-Residential”. The development of 
small lot, single-family residential homes advances the future land use vision. The development plan 

appears generally consistent with the Conshohocken Borough Comprehensive Plan Update, 2018.  
It supports residential infill development in the community provided the new residential units 
respect the existing character of the neighborhood. 

RECOMMENDATION & COMMENT 

The Montgomery County Planning Commission (MCPC) generally supports the applicant‘s development 
proposal.  We have not identified any significant land use, transportation, design, or other issues that 
should be addressed in the subdivision and land development of this parcel as presented by the preliminary 
plan.  Therefore, we have no substantive comments.    

CONCLUSION  

The Montgomery County Planning Commission generally supports the plan as submitted. Please note that 
any recommendations contained in this report are advisory to the municipality and final disposition for the 
approval of any proposal will be made by the municipality.   

Please be aware that the MCPC #21-0158-001 has been set aside for the applicant’ plan. If any subsequent 
plans are submitted for final recording, this MCPC number should appear on the applicant sheets within the 
plans in the box reserved for the seal of this agency.  

Should the governing body approve a final plat of this proposal, the applicant must present the plan to our 
office for seal and signature prior to recording with the Recorder of Deeds office.  A paper copy bearing the 
municipal seal and signature of approval must be supplied for our files. 

Sincerely, 
 
 
 
 
 
 
Barry W Jeffries, ASLA, Senior Design Planner 
bjeffrie@montcopa.org - 610‐278‐3444 
 
c: Chrm., Township Planning Commission  
 Karen MacNair, Township Engineer 
 Michael Peters, Township Solicitor  

mailto:bjeffrie@montcopa.org
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Ms. Stephanie Cecco, Manager  
Addressee’s Name 
 

June 16, 2021  
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Ms. Stephanie Cecco, Manager  
Addressee’s Name 
 

June 16, 2021  
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June 30, 2021 

 

Stephanie Cecco 

Borough Manager 

Borough of Conshohocken 

400 Fayette Street, Suite 200 

Conshohocken, PA  19428 

 

RE:  Traffic Engineering Review 

333 W. 7th Avenue Residential 

    

Dear Ms. Cecco: 

 

We have completed our review of the material submitted for the above referenced land 

development proposal.  The submission consisted of a Preliminary/Final Minor Subdivision and Land 

Development Plan, prepared by Joseph M. Estock Consulting Engineers & Land Surveyors, dated May 

5, 2021.  We offer the following comments for your consideration: 

 

1. SLDO 27-824 - Traffic Impact Study – This section of the code requires a Traffic Impact Study (TIS) 

for all subdivisions of 30 or more dwelling units. A TIS is not required for this development. 

 

If you have any questions or require additional information, please do not hesitate to contact me. 

 

Very truly yours, 

 

PENNONI ASSOCIATES INC. 

 

 

 

Brian R. Keaveney, PE, PTOE 

Transportation Division 

 

cc: Ray Sokolowski, Executive Director of Operations 

George Metz, Chief of Police 

Timothy Gunning, Fire Chief and Fire Marshal 

Karen MacNair, PE, Borough Engineer 

Michael Peters, Esq., Borough Solicitor 

 Brittany Rogers, Executive Assistant to the Borough Manager 
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June 30, 2021 
 
BCONS 21011 
 
Stephanie Cecco, Borough Manager 
Conshohocken Borough 
400 Fayette Street, Suite 200 
Conshohocken, PA 19428 
 
RE: Zoning Review 

333 West 7th Avenue – Preliminary/Final Land Development Application 
 
Dear Ms. Cecco: 
 
As requested, we reviewed the following in connection with the referenced project: 
 

• “Preliminary/Final Minor Subdivision and Land Development Plans,” (8 sheets) prepared by Joseph M. 
Estock Consulting Engineers & Land Surveyors, dated May 5, 2021. 
 

• “Architectural Plans,” (8 sheets) prepared by J.R. Betts & Associates, dated May 13, 2021.  
 
The applicant, DJB Properties, LLC, proposes to demolish the existing single-family detached dwelling on the 
subject property located in the BR-1 – Borough Residential 1 Zoning District.  The 8,260 square-foot (SF) parcel 
will be subdivided into two (2) 4,130 SF lots. The applicant proposes to construct a set of single-family semi-
detached dwellings on the new lots; along with curbing, sidewalk, patios/decks, driveways, parking pads, 
landscaping, and stormwater management. The property is served by public water and sanitary sewer. 
 
We offer the following comments: 
 

1. The front yard setback shall be 25 feet, measured from the ultimate right-of-way line; except where 
there is an established building line, then the building line of the majority of the buildings on that side 
of the block shall be used. (§27-1005.C) The plans indicate the mean building setback for the majority 
of the dwellings on the block is 11.70 feet and is proposing a front yard setback of 12 feet for the new 
dwellings. During the land development of the abutting 331 W. 7th Ave property, the front yard 
setback was established as 10.5 feet; however, these dwellings appear to have been constructed with 
a 16.35-foot setback. The applicant should clarify if they intend to construct the new dwellings with a 
setback that differs from the plans. 
 

2. No lighting of private property shall cause a hazard or nuisance to abutting roads and properties. (§27-
821) The applicant is to clarify if any exterior lighting is proposed as part of this project; and if so, a 
lighting plan provided to confirm conformance with §27-821.E. 
 

3. The provided site plan indicates a deck to the rear of each proposed dwelling; however, the 
architectural renderings indicate a patio of a different size. Please clarify. 

 
 
 
 
 



BCONS 21011 June 30, 2021 Page 2 
Stephanie Cecco, Borough Manager   333 West 7th Avenue Prelim/Final Plan 

U:\ACCOUNTS\BCONS\BCONS21011 - ZONING LD REVIEW Û 333 W 7TH AVE\DOC PREP\ZONING REVIEW LETTER 2021-06-30.DOCX 

If you have any questions or concerns, please feel free to contact the undersigned. 
 
Sincerely, 
 

 
Eric P. Johnson, PE 
Zoning Officer 
PENNONI ASSOCIATES INC. 
 
EPJ/ 
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