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RMP Component:  Smart Growth Component 
Technical Report:  Transportation Infrastructure 
Memorandum Title: Preliminary Methods and Results of the Transportation 

Capacity Analysis 
Status:   Preliminary Draft 
Date:   July 25, 2006 (revised August 4, 2006) 
 
 
EXECUTIVE SUMMARY 
 
This technical memorandum provides an overview of the Transportation System Capacity 

Assessment.  The New Jersey Highlands Water Protection and Planning Council (Highlands 

Council) consulted with the New Jersey Department of Transportation (NJDOT) and other 

agencies, as well as technical and local stakeholders, in order to develop an approach and 

methodology for this assessment.  The initial phase of the assessment includes a depiction of the 

Highlands Transportation System including road and public transit networks and an overview of the 

Highlands sub-area transportation planning model.   

The figure entitled "Highlands Transportation System: Road Network", shows the Highlands road 

infrastructure by category and the various administrative boundaries. The figure entitled "Highlands 

Transportation System: Public Transit Network", shows the Highlands public transit infrastructure 

including all rail lines, freight lines (active and inactive) and corresponding rail stations within the 

various administrative boundaries. 

The Highlands Council retained a transportation consultant (URS Corporation) to assist in the 

development of a transportation model specifically designed for the Highlands Region.  The model 

summarizes the existing travel patterns and traffic conditions within the Highlands Region for the 

base year 2002.  The information was developed using a regional model known as the North Jersey 

Regional Transportation Model (NJRTM).  The NJRTM focus model is a regional transportation 

model that covers thirteen counties in Northern and Central New Jersey including the entire 

Highlands Region as shown in Figure 1.  It currently is the primary analysis tool for transportation 

planning in the region.  The Highlands sub-area model was validated against existing traffic counts 

for the base year.  The model identified major origin and destination trips generated in the 

Highlands Region, and reported on road capacity conditions during AM and PM peak periods.  
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Using this data as a baseline, the model is able to assess transportation impacts associated with 

various potential future growth scenarios. 

The Highlands Council will continue to coordinate transportation planning with agency partners and 

county/municipal stakeholders in development of the RMP.   
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Note: Figure prepared for New Jersey Highlands Council 

Figure 1 - Highlands Region Portion of Area NJRTM 
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INTRODUCTION 
 
The NJRTM traffic analysis zone (TAZ) system is 1990 census-tract based and has 1,377 zones 

within the 13-county region. The traffic analysis zones represent the land use activities in a specific 

geographic area represented by that zone. In the NJRTM these activities are represented in the form 

of population, households, number of employees by type of employment, and average household 

income by TAZ.  

The NJRTM follows the traditional four-step transportation planning process that involves: 

1. Trip generation – estimates total person trip activity at each TAZ 
2. Trip distribution – allocates trips between origin and destination 
3. Mode choice – allocates trips among the available travel modes  
4. Highway assignment – assigns trips onto the transportation network 

The NJRTM model methodology is described in sections: 

1. Highway Network Modification Summary – The highway network modification 
process summarizes the network characteristics in terms of number of lanes, total 
center-lane miles and total lane miles 

 
2. Socioeconomic Data for the Base Year 2002 – The socioeconomic data for the 

base year relied on United States Census 2002 estimates for population; the data 
and assumptions are outlined and discussed 

 
3. Model Validation – The model validation procedure includes an evaluation of the 

volume/count ratios that were obtained for the observed volumes in comparison 
to estimated volumes 

 
4. Trip Distribution Summary – Trip distribution patterns were analyzed in the base 

2002 model and final daily vehicle trip tables were summarized into major 
groupings The model effort assisted in identifying the major origins and 
destinations of trips generated within the Highlands 

 
5. Highway Assignment-Network Performance – The results of the highway 

assignment were then analyzed in order to develop a summary of various highway 
network performance measures.  The model performance measures include 
Vehicle Miles Traveled, (VMT) Vehicle Hours Traveled, (VHT), Average Speed, 
Average Trip Length, and Traffic Congestion. 
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LEGAL REQUIREMENTS FOR INCLUSION IN THE  REGIONAL MASTER PLAN  
 
In accordance with Section 11 of the Highlands Water Protection and Planning Act (Highlands Act), 

the Regional Master Plan must include a transportation component.  The Highlands Council is 

incorporating its Highlands transportation planning into the Smart Growth Component in order to 

address the following requirements of Section 11 of the Highlands Act:  

11. a. (5) A transportation component that provides a plan for transportation system preservation, includes all 

federally mandated projects or programs, and recognizes smart growth strategies and principles.  The transportation 

component shall include projects to promote a sound, balanced transportation system that is consistent with smart 

growth strategies and principles and which preserves mobility and maintains the transportation infrastructure of the 

Highlands Region.  Transportation projects and programs shall be reviewed and approved by the council in 

consultation with the Department of Transportation prior to inclusion in the transportation component; 

11. a. (6) A smart growth component that includes assessment, including…infrastructure investments, … 

transportation, … and transit villages.  
 

TRANSPORTATION SYSTEM CAPACITY ASSESSMENT  

 
HIGHWAY NETWORK MODIFICATIONS  

This section provides a brief description of the modifications made to the NJRTM network.  The 

network checks are performed for quality assurance, and document the characteristics of the base 

year 2002 network. 

GEOGRAPHIC CODES FOR THE HIGHLANDS  

The NJRTM highway network includes approximately 12,337 one-way links (excluding zonal 

connectors) in the thirteen county region.  A one-way link is defined as a single direction connection 

between two related points, usually part of a series.  Each link is assigned physical attributes such as 

number of lanes, average free flow speed, and general link capacities. Each link is also assigned a 

geographic code identifying the county of the location of that link. These county codes follow the 

Census Bureau’s system in alphabetic order and uses only odd numbers such as 1 for Atlantic 

County and 3 for Bergen County. To identify whether a link is in the Highlands Region or not, the 

county codes on each link within the region were modified. For example, all links within Morris 
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County were assigned the county code of 27 in the original NJRTM. The county code was changed 

to 28 for all links from Morris County that were within the Highlands Region. Hence, the county 

code 27 represents links in Morris County outside of the region and code 28 represents links in 

Morris County within the region. This work was performed using a GIS layer provided by the 

Council that included the outer boundary of the Highlands Region.  Figure 2 shows the NJRTM 

Model’s highway network with the Highlands Boundary. Table 1 lists the original and modified 

county codes in the Highlands portion of the NJRTM highway network. 

Table 1 - Modified County Codes in 
 Highlands Portion of 2002 NJRTM Highway Network 

 

COUNTY CODES 
COUNTY 

OUTSIDE HIGHLANDS INSIDE HIGHLANDS

Bergen 3 4 
Hunterdon 19 20 

Morris 27 28 
Passaic 31 32 

Somerset 35 36 
Sussex 37 38 
Warren 41 42 

Note: Table prepared for New Jersey Highlands Council 

NETWORK QUALITY ASSURANCE CHECKS 

A number of checks were performed on the NJRTM highway network to verify the link attributes 

within the Highlands Region. The primary attributes include facility type, area type, and number of 

lanes. These attributes are used in the modeling process to assign free-flow speeds and capacity to 

each link. Please refer to Appendix A for definitions of facility type and area type.  Verification of 

the link attributes was conducted using the Cube graphical environment and by creating color maps. 

Facility type codes for all Freeways, Expressways, Principal Arterials, Major and Minor Arterials 

links were checked in and around the Highlands portion of the 2002 NJRTM network. No changes 

were made to the current facility type codes in the network.  Area type codes for all links in the 

Highlands portion of the 2002 NJRTM network were also checked.  The number of lanes for major 

facilities was checked against the NJDOT Straight-Line Diagrams. All interstate and state roads 

within the Highlands Region were checked for the number of lanes and found to be correct in the 

NJRTM Network. Finally, the shortest paths for major activity centers (approximately 20 origin-
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 Table 4- Total Lane-Miles in Highlands Portion of 2002 NJRTM Highway Network 
 

Facility Type 
County Freeway Expressway Principal Arterial Major Arterial Minor Arterial Collector Total 
Bergen 44 20 16 13 42 0            135 

Hunterdon 112 0 84 120 121 6            443 
Morris 359 62 303 214 430 2         1,370 

Passaic 24 0 37 72 104 0            237 
Somerset 136 0 37 62 25 2            262 
Sussex 9 21 102 92 80 0            304 
Warren 138 0 126 86 203 0            553 
Total 822 103 705 659 1,005 10         3,304 

Note: Table prepared for New Jersey Highlands Council 

 
Table 5- Number of One-Way Links in 2002 NJRTM Highway Network 

 
Facility Type 

County Freeway Expressway Principal Arterial  Major Arterial Minor Arterial Collector Total 
Bergen 178 114 110 529 808 30          1,769
Essex 154 48 120 401 710 44          1,477

Hudson 128 30 122 243 807 28          1,358
Hunterdon 22 10 110 156 114 8             420
Middlesex 178 10 314 230 414 29         1,175
Monmouth 119 10 309 254 302 26         1,020

Morris 86 40 262 216 458 8          1,070
Ocean 50 0 182 178 120 0            530

Passaic 106 98 56 294 674 14         1,242
Somerset 44 0 125 206 197 22           594 
Sussex 2 8 116 108 92 0           326 
Union 139 0 217 157 498 23        1,034 

Warren 44 0 110 60 108 0           322 
Total 1,250 368 2,153 3,032 5,302 232      12,337 

Note: Table prepared for New Jersey Highlands Council 
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Table 6- Total Center-Lane Miles in 2002 NJRTM Highway Network 

 
Facility Type County 

 Freeway Expressway Principal Arterial Major Arterial Minor Arterial Collector 
Total 

 
Bergen 69 41 41 169 227 3           550 
Essex 45 14 29 98 163 5           354 

Hudson 27 7 20 37 102 4           197 
Hunterdon 19 6 83 131 136 3           378 
Middlesex 73 4 127 99 184 5           492 
Monmouth 68 6 156 168 161 3           562 

Morris 57 16 105 109 207 1           495 
Ocean 47 0 122 170 84 0           423 

Passaic 27 16 19 79 169 1           311 
Somerset 42 0 68 118 89 3           320 
Sussex 1 5 94 117 66 0           283 
Union 54 0 55 38 136 2           285 

Warren 31 0 73 48 118 0           270 

Total 560 115 992 1,381 1,842 30        4,920 
Note: Table prepared for New Jersey Highlands Council 

Table 7- Total Lane-Miles in 2002 NJRTM Highway Network 
 

Facility Type 
County Freeway Expressway Principal Arterial Major Arterial Minor Arterial Collector Total 
Bergen 377 206 121 372 472 6         1,554 
Essex 305 63 117 281 360 10         1,136 

Hudson 135 31 79 111 211 7            574 
Hunterdon 112 23 239 262 272 7            915 
Middlesex 561 24 507 210 380 10         1,692 
Monmouth 410 24 498 349 328 5         1,614 

Morris 377 62 331 225 530 2         1,527 
Ocean 229 0 363 365 171 0         1,128 

Passaic 171 75 80 180 358 3            867 
Somerset 256 0 199 249 181 5            890 
Sussex 9 21 211 237 132 0            610 
Union 330 0 210 79 298 4            921 

Warren 205 0 173 96 234 0            708 

Total 3,477 529 3,128 3,016 3,927 59       14,136 
Note: Table prepared for New Jersey Highlands Council 
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SOCIOECONOMIC DATA FOR THE BASE YEAR 2002 

The socioeconomic data in the NJRTM includes the population, households, employment by type – 

basic (industrial), retail, and service, and average household income. This information is developed at 

the traffic analysis zone level for the entire NJRTM region at five-year increments between 2000 and 

2030. 

QUALITY ASSURANCE FOR DEMOGRAPHIC DATA  

The base year 2002 socioeconomic data was developed by interpolating NJRTM data for the years 

2000 and 2005. However, prior to interpolation, quality assurance checks were performed using the 

Census data. These checks were performed at the county level totals. Table 8 provides the county 

level comparison between Census 2000 numbers and the NJRTM 2000 data for population and 

households. As indicated in the Table 8, the total population and households for the 13-county 

NJRTM region are the same as the Census 2000– 6,310,989 population and 2,297,396 households. 

The difference in population of 1,328 between Census 2000 and NJRTM 2000 resulted from official 

Census 2000 counts based on the Census Count Question Resolution (CQR) program and 

incorporated into NJRTM 2000.  

Table 8- County Level Comparison Between Census and NJRTM 2000 Data 
 

2000 
Population Housing  

COUNTY 
Census NJRTM Difference Census NJRTM Difference

Bergen 884,118 884,118 0 330,817      330,817  0 
Essex 793,633 792,305 -1,328 283,736      283,736  0 

Hudson 608,975 608,975 0 230,546      230,546  0 
Hunterdon 121,989 121,989 0 43,678        43,678  0 
Middlesex 750,162 750,162 0 265,815      265,815  0 
Monmouth 615,301 615,301 0 224,236      224,236  0 

Morris 470,212 470,212 0 169,711      169,711  0 
Ocean 510,916 510,916 0 200,402      200,402  0 

Passaic 489,049 490,377 1,328 163,856      163,856  0 
Somerset 297,490 297,490 0 108,984      108,984  0 
Sussex 144,166 144,166 0 50,831        50,831  0 
Union 522,541 522,541 0 186,124      186,124  0 

Warren 102,437 102,437 0 38,660        38,660  0 
Total 6,310,989 6,310,989 0 2,297,396 2,297,396 0 

Note: Table prepared for New Jersey Highlands Council 
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The Census 2002 estimates for population were obtained from the Census website.  The 

interpolated 2002 data was compared with Census estimates. Table 9 provides this comparison 

indicating that Census estimates 25,000 more people than the interpolated value. This difference can 

be attributed to the linear relationship in interpolation between NJRTM 2000 and 2005 data. The 

interpolated 2002 NJRTM data, used for this analysis, was checked for each TAZ to ensure that the 

interpolated values for population, households, and employment were reasonable and between 2000 

and 2005 numbers. 

Table 9- County Level Comparison - Census Estimates and NJRTM 2002 Interpolated Data  

 

 

 

 

 

 

 

 

 

Note: Table prepared for New Jersey Highlands Council 

Socioeconomic Data for Traffic Analysis Zones within the Highlands 

An equivalency was established between counties, municipalities, and zones within the Highlands 

Region based on the information from the NJRTM.  Table 10 below lists the county, municipality 

and TAZ in that municipality for the entire Highlands Region.  Please note that some of the smaller 

places (boroughs) are included in the TAZ's representing larger townships surrounding them.  Based 

on this equivalency and TAZ level data, a county level summary of population, households and 

employment within the Highlands for the base year 2002 was developed. As listed in Table 11, there 

are 801,914 people living within the Highlands in 291,668 households. The total number of 

employment within the Highlands in the base year 2002 is estimated to be 401,606. Appendix B lists 

the population, households and employment by type at the TAZ level for the Highlands Region. 

2002 
Population COUNTY 

Census Estimates NJRTM Interpolated Difference 
Bergen 894,847 893,114 -1,733 
Essex 796,435 795,801 -634 

Hudson 609,626 618,760 9,134 
Hunterdon 126,771 125,463 -1,308 
Middlesex 770,069 764,328 -5,741 
Monmouth 628,437 624,995 -3,442 

Morris 478,800 476,301 -2,499 
Ocean 537,433 527,932 -9,501 
Passaic 497,068 495,965 -1,103 

Somerset 307,918 304,834 -3,084 
Sussex 148,874 147,709 -1,165 
Union 529,536 527,066 -2,470 

Warren 107,502 106,021 -1,481 
Total 6,433,316 6,408,289 -25,027 
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Table 10- County, Municipality, and TAZ Equivalency in Highlands Region  

COUNTY MUNICIPALITY NJRTM ZONES 
             BERGEN 

  MAHWAH TWP 83-84 
  OAKLAND BORO 99-101 

          HUNTERDON 
  ALEXANDRIA TWP 547 
  BETHLEHEM TWP 545 
  BLOOMSBURY BORO Combined with Bethlehem 
  CALIFON BORO Combined with Lebanon 
  CLINTON TOWN 550 
  CLINTON TWP 552 
  GLEN GARDNER BORO 544 
  HAMPTON BORO Combined with Glen Gardner
  HIGH BRIDGE BORO 551 
  HOLLAND TWP 546 
  LEBANON BORO 541 
  LEBANON TWP 543 
  MILFORD BORO Combined with Holland 
  TEWKSBURY TWP 542,562 
  UNION TWP 548 

             MORRIS 
  BOONTON TOWN 900-901 
  BOONTON TWP 899 
  BUTLER BORO 892-893 
  CHESTER BORO 968 
  CHESTER TWP 969 
  DENVILLE TWP 903-905 
  DOVER TOWN 954-956 
  HANOVER TWP 920-921 
  HARDING TWP 946 
  JEFFERSON TWP 952-953 
  KINNELON BORO 894-895 
  MENDHAM BORO 966 
  MENDHAM TWP 967 
  MINE HILL TWP 958 
  MONTVILLE TWP 896-898 

 MORRIS PLAINS BORO 922-924 
  MORRIS TWP 933-937 
  MORRISTOWN TOWN 938-941 
  MOUNT ARLINGTON BORO 960 

 MOUNT OLIVE TWP 971-972 
  MOUNTAIN LAKES BORO 902 
  NETCONG BORO 970 
  PARSIPPANY-TROY HILLS TWP 906-916 
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COUNTY MUNICIPALITY NJRTM ZONES 
  PEQUANNOCK TWP 889-890 
  RANDOLPH TWP 964-965 
  RIVERDALE BORO 891 
  ROCKAWAY BORO 947 
  ROCKAWAY TWP 948-951 
  ROXBURY TWP 959,961-962 
  VICTORY GARDENS BORO 963 
  WASHINGTON TWP 973-974 
  WHARTON BORO 957 

             PASSAIC 
  BLOOMINGDALE BORO 1063 
  POMPTON LAKES BORO 1127 
  RINGWOOD BORO 1129 
  WANAQUE BORO 1132 
  WEST MILFORD TWP 1144-1148 

           SOMERSET 
  BEDMINSTER TWP 1185 
  BERNARDS TWP 1178-1181 
  BERNARDSVILLE BORO 1182 
  FAR HILLS BORO 1184 
  PEAPACK GLADSTONE BORO 1183 

             SUSSEX 
  BYRAM TWP 1231,1237-1238 
  FRANKLIN BORO 1242-1243 
  GREEN TWP 1227 
  HAMBURG BORO 1241 
  HARDYSTON TWP 1240, 1244 
  HOPATCONG BORO 1232-1239 
  OGDENSBURG BORO 1249 
  SPARTA TWP 1245-1248 
  STANHOPE BORO 1233 
  VERNON TWP 1209-1210, 1213, 1215-1216 

             WARREN 
  ALLAMUCHY TWP 1363 
  ALPHA BORO 1377 
  BELVIDERE TOWN 1369 
  FRANKLIN TWP 1373 
  FRELINGHUYSEN TWP 1360 

 GREENWICH TWP 1374 
  HACKETTSTOWN TOWN 1364-1365 
  HARMONY TWP 1370 
  HOPE TWP 1361 
  INDEPENDENCE TWP 1362 
  LIBERTY TWP Combined with Hope 
  LOPATCONG TWP 1375 
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COUNTY MUNICIPALITY NJRTM ZONES 
  MANSFIELD TWP 1366 
  OXFORD TWP 1368 
  PHILLIPSBURG TOWN 1355-1358 
  POHATCONG TWP 1376 
  WASHINGTON BORO 1372 
  WASHINGTON TWP 1371 
  WHITE TWP 1367 

Note: Table prepared for New Jersey Highlands Council 

Table 11: Socioeconomic Data Within Highlands Portion- 2002 NJRTM Highway Network 
 

Note: Table prepared for New Jersey Highlands Council 

MODEL VALIDATION 

This chapter discusses the model validation for base year 2002 in the Highlands Region.  It provides 

a summary of various checks that were performed prior to considering the model validated.  Model 

validation is an iterative process of achieving a “reasonable” agreement between the observed and 

estimated travel data.  The typicald comparison is between highway traffic assignments and actual 

traffic volumes derived from traffic count data. This process builds confidence in the model’s output 

and its ability to predict future traffic.  Please note that validation was performed for the entire 

model used as a base for the Highlands Region model.  

 

Traffic Counts  

Traffic counts were obtained from various sources for the validation process.  Available traffic 

counts on major roads were obtained from NJDOT and coded them on the highway network using 

mileposts and other location descriptions.  Traffic count data for the Highlands Region is limited 

and will continue to be evaluated for future model developments.  Traffic counts for county and 

local roads were obtained from the county planning and engineering departments for Hunterdon, 

Basic Retail Service Total
Bergen 37,263 13,909 10,577 3,325 10,265 24,167         

Hunterdon 59,662 20,268 7,149 3,609 14,890 25,648         
Morris 399,449 145,007 78,388 35,694 137,061 251,143       

Passaic 68,961 24,364 4,061 2,166 10,995 17,222         
Somerset 44808 17845 9858 3249 14214 27,321         
Sussex 93,104 32,825 5,133 3,277 13,373 21,783         
Warren 98,667 37,450 11,889 6,968 15,465 34,322        
Total 801,914 291,668 127,055 58,288 216,263 401,606       

EmploymentPopulation HouseholdCounty
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Warren, and Morris Counties.  Traffic counts were compiled in and around the Highlands Region of 

the model.  Quality assurance checks were performed on the posted counts to verify the correct 

location and magnitude of the counts.  All traffic counts were daily counts and not peak period 

specific.  A total of 586 one-way links have counts posted in the Highlands model. 

 
The counts were then adjusted for base year 2002 using a growth factor that was calculated for the 

region based on counts at permanent count stations for the last five years.  The average annual 

growth factor was calculated to be approximately 1.95 percent, as shown in Table 12.   

VALIDATION ANALYSIS 

Since the majority of the traffic counts were available on an Average Daily Traffic (ADT) basis, the 

focus of the model validation was primarily on the daily traffic assignments.  The daily traffic 

volumes were calculated by adding three time periods—AM Peak (6:30-8:30 AM), PM Peak (3:30-

6:00 PM), and Off-Peak (remaining 19.5 hours)—highway assignments were compared with daily 

traffic counts. 

Network Changes 

Minor changes were made in the network and speed lookup table to improve the highway 

assignment accuracy, including: 

• Adjustment to zonal connectors to improve the highway assignment results for minor 
arterials and collectors.  These changes were made with the help of existing street layers as a 
reference. 

• Initial free-flow reference speed for principal arterials (divided) in suburban areas were 
reduced to 46 mph from 49 mph since the model assignment was significantly higher than 
observed traffic counts for this roadway category.  
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Table 12- Traffic Growth Between 2000 and 2004 Around the Highlands 

 

Estimated vs. Observed Volumes by Facility Type and Area Type 

This analysis compares model-estimated volumes and observed traffic by facility type and area type 

for links where counts are available.  The Federal Highway Administration (FHWA) suggests that 

overall region-wide model estimates should be within 5 percent of the observed traffic.  Table 13 

provides the FHWA suggested targets for various facility types.  Table 14 depicts the ratios of model 

estimates and observed traffic by area type and facility type.  The overall model estimated volumes 

are matched closely to the observed traffic (ratio of 0.99).  When compared on an area type basis, 

the estimated volumes are within 3 percent of the observed values indicating that the model is 

producing reasonable estimates across all area types. 

 
 

Annual 
Rate

1 1-2-10 I-78 I 78 Bridge Toll Warren 42,200 50,400 8,200 4.54%

2 1-1-33 I-80 Under Fox Hill Rd Underpass Morris 134,900 148,400 13,500 2.41%

3 1-1-36 I-80 Just East of Franklin Rd Underpass Morris 130,700 131,500 800 0.15%

4 1-1-32 I-80 Under Mt Hope Ave (Co 661) Morris 133,200 138,100 4,900 0.91%

5 1-1-25 I-80 Co 685 & Union Brick Rd Warren 42,700 53,000 10,300 5.55%

6 1-2-17 I-80 Delaware Water Gap Bridge, Toll Warren 49,700 54,800 5,100 2.47%

7 3-3-21 I-280 Bet. Beaver Avenue & New Road Morris 72,500 75,600 3,100 1.05%

8 1-1-21 I 287 Glen Alpin Rd Co 646 Overpass Morris 78,500 99,300 20,800 6.05%

9 1-1-34 US 46 Bet. Dixon Dr & Lackawanna Ave Morris 30,100 29,500 -600 -0.50%

10 1-1-39 US 46 Bet. NJ 31 & RT 519 Warren 10,500 10,300 -200 -0.48%

11 1-1-35 US 206 Bet. Co 612 & Co 613 Morris 21,500 20,800 -700 -0.82%

12 1-1-38 NJ 15 Bet. Parker Rd & Philips Rd Morris 57,000 57,700 700 0.31%

13 2-1-05 NJ 23 Bet. River Dr & Boulevard Morris 67,200 71,200 4,000 1.46%

14 1-1-23 CO 611 Hope Rd Warren 3,000 3,300 300 2.41%

873,700 943,900 70,200 1.95%

Diff.

Total

County 2000 2004# Station Route Location

 
Note: table prepared for New Jersey Highlands Council 
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Table 13- FHWA Facility Type Validation Targets 

Note: Table prepared for New Jersey Highlands Council 
Source: FHWA, Calibration and Adjustments of System Planning Models, Dec 1990 

The volume/count ratio by facility type shows more variations but within acceptable ranges, except 

the expressway and minor arterial categories.  As listed in Table 15, there are only 22 observations in 

the category.  It should be noted that larger variations in lower type facilities are expected in regional 

models, which are mainly related to larger traffic analysis zones and lack data to support the model 

validation process.  It is anticipated that during the next Phase, traffic assignments on minor arterials 

will improve.  

Table 14- Observed vs. Estimated Volumes by Facility Type and  
 Area Type in Highlands Region 

 

Note: Table prepared for New Jersey Highlands Council 

Facility Type FHWA Targets

Freeway +/- 7%

Major Arterial 10%

Minor Arterial 15%

Collector 25%

Urban Suburban Rural Total

Freeway 1.15 0.97 0.89 0.95

Expressway - 1.11 1.28 1.15

Principal Arterial 0.48 1.17 1.03 1.06

Major Arterial 1.35 0.94 1.04 1.03

Minor Arterial 0.76 0.58 0.89 0.75

Total 1.00 1.01 0.97 0.99

Area Type
Facility Type
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Table 15- Number of One-Way Links with Counts in Highlands Region 

Note: Table prepared for New Jersey Highlands Council 

Estimated vs. Observed Volumes by County 

Table 16 lists volume-to-count ratio for counties within Highlands.  It should be noted again that 

traffic counts were posted only around the Highlands Region and hence only portions of the 

counties are represented in the table.  The counties with a lower number of traffic counts in the 

network such as Bergen and Somerset Counties have a larger variation in volume-to-count ratio 

compared to counties where more observations were available.  

Table 16- Estimated vs. Observed Traffic by County and Facility Type 

 
 

 

Urban Suburban Rural Total

Freeway 6 54 46 106

Expressway 0 14 8 22

Principal Arterial 6 56 132 194

Major Arterial 4 16 122 142

Minor Arterial 2 28 92 122

Total 18 168 400 586

Facility Type
Area Type

# of
Observations

Bergen 6 169,482 140,891 0.83

Hunterdon 68 468,378 424,827 0.91

M orris 222 3,888,126 3,939,114 1.01

Passaic 16 265,646 268,772 1.01

Som erset 10 476,224 324,902 0.68

Sussex 20 189,122 231,954 1.23

W arren 96 559,700 495,158 0.88

Total 438 6,016,678 5,825,618 0.97

County RatioEstim atedObserved
# of

Observations

Bergen 6 169,482 140,891 0.83

Hunterdon 68 468,378 424,827 0.91

Morris 222 3,888,126 3,939,114 1.01

Passaic 16 265,646 268,772 1.01

Somerset 10 476,224 324,902 0.68

Sussex 20 189,122 231,954 1.23

Warren 96 559,700 495,158 0.88

Total 438 6,016,678 5,825,618 0.97

County RatioEstimatedObserved

 
Note: table prepared for New Jersey Highlands Council 
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Estimated vs. Observed Volumes by Volume Range 

This check compares the estimated and observed traffic by volume ranges.  It is expected that lower 

volume roads will have a larger deviation than higher volume roads.  Table 17 provides targets for 

volume range based on FHWA and Michigan Department of Transportation (MDOT) standards.  

Table 18 provides comparisons between observed and estimated traffic.  As shown in the table, the 

Highlands Transportation Model is within acceptable ranges for both FHWA and MDOT targets.  

Table 17- Volume Range Validation Criteria 

Source: Table 7-8, P. 101, Model validation and Reasonableness Checking Manual,              
Travel Model Improvement Program, February 1997.  Note: Table prepared for NJHC 

Table 18- Observed vs. Estimated Volume by Volume Ranges 

Note: Table prepared for New Jersey Highlands Council 

MDOT FHWA

< 1,000 200% 60%

1,001 to 2,500 100% 47%

2,501 to 5,000 50% 36%

5,001 to 10,000 25% 29%

10,001 to 25,000 20% 25%

25,001 to 50,000 15% 22%

> 50,000 10% 21%

Desirable Percent DeviationAADT

# of Percent
Observations Deviation

< 1,000 46 27,138 37,952 10,814 40%

1,001 to 2,500 96 165,524 149,602 -15,922 10%

2,501 to 5,000 92 334,270 301,013 -33,257 10%

5,001 to 10,000 118 813,770 819,014 5,244 1%

10,001 to 25,000 111 1,749,060 1,935,084 186,024 11%

25,001 to 50,000 93 3,403,396 3,281,396 -122,000 4%

> 50,000 30 1,808,236 1,710,156 -98,080 5%

Range DifferenceObserved Estimated
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Screenline Analysis 

The screenline is an imaginary line generally placed along a major roadway or topographical feature 

(such as a river or railway) designed to intercept major traffic movements.  Screenlines determine the 

major system-wide movement of trips between various areas of the model.  Six screenlines were 

developed as depicted in Figure 6 below.  Table 19 provides the suggested targets for the screenline 

analysis based on the total traffic crossing each screenline.  Table 20 lists the daily highway 

assignment and traffic counts for screenlines in the Highland Model.  The estimated daily vehicle 

volumes are within 5 percent of the actual daily vehicle counts for all the screenlines.  

 
Note: Figure prepared for New Jersey Highlands Council 

Figure 6 - Screenlines in Highlands Travel Model 
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Table 19- Validation Targets for Screenlines 

Note: Table prepared for New Jersey Highlands Council 

Table 20- Estimated and Observed Traffic at Screenlines 
 

Note: Table prepared for New Jersey Highlands Council 

Percent
Deviation

1 199,812 191,758 0.96 4.20%

2 179,000 170,369 0.95 5.07%

3 94,316 98,707 1.05 4.45%

4 231,760 226,759 0.98 2.21%

5 63,698 67,136 1.05 5.12%

6 435,944 414,397 0.95 5.20%

RatioScreenline EstimatedObserved

Total Screenline 24- Percent
Hour Traffic Count Deviation

25,000 +/- 43%

50,000 33%

75,000 29%

100,000 25%

125,000 21%

150,000 20%

175,000 19%

200,000 18%
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TRIP DISTRIBUTION SUMMARY 

The trip distribution patterns were analyzed in the base 2002 model and summarized the final daily 

vehicle trip table into major groupings. This identified the major origins and destinations of trips 

generated in the Highlands area. The TAZ’s were grouped into seven districts as following: 

• Highlands Region 
• Western Externals going to PA 
• Sussex and Warren County portions not included in the Highlands 
• Northern New Jersey East of Highlands (Bergen, Essex, Hudson, Union, etc.) 
• Central and South Jersey (Middlesex, Hunterdon, Monmouth, Southern externals, etc.) 
• Externals going to Manhattan, NY 
• Externals going to Rockland and Orange Counties, NY  
 

The comparison of the trip interactions from/to Highlands are presented in Table 21.  Table 22 

shows the summary of travel patterns from the 2002 highway trip table at the district levels 

mentioned above. Figure 7 shows the trip distribution summary in a graphical form.  The main 

observations found in Table 21 are as follows: 

• 72 percent of trips originate and end within the Highlands region, 
• 16 percent to/from Northern New Jersey 
• 4 percent to/from Central and South Jersey 
• 3 percent to/from Western externals to PA 
• 1 percent to/from Manhattan, NY  

 
Table 21- Trip Distribution Summary to/from Highlands

Trips Percent Destination Trips %

Highlands 1 1,328,616      72% 1,328,616      73%

Pennsylvania 2 59,130           3% 60,657           3%

Sussex and Warren 3 21,802           1% 24,725           1%

Northern NJ 4 300,263         16% 278,847         15%

Central & South NJ 5 82,060           4% 78,797           4%

Manhattan & East 6 13,308           1% 13,056           1%

Rockland and Orange 7 27,582           2% 27,407           2%

1,832,761      100% 1,812,105      100%Total

DestinationOrigins

District

 
Note: table prepared for New Jersey Highlands Council 
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Table 22- Highlands Model-2002 Total Daily Vehicle Trips 

Highlands Pennsylvania Sussex and 
Warren 

Northern 
NJ 

Central & 
South NJ 

Manhattan 
& East 

Rockland 
and  

Orange 
Total 

District 

1 2 3 4 5 6 7 Total 

Highlands 1 1,328,616 59,130 21,802 300,263 82,060 13,308 27,582 1,832,762 

Pennsylvania 2 60,657 4 5,672 19,008 58,479 6,989 1,473 152,284 

Sussex and Warren 3 24,725 5,910 113,967 7,374 1,606 593 2,807 156,985 

Northern NJ 4 278,847 17,734 5,231 5,326,325 288,945 173,787 115,400 6,206,273 

Central & South NJ 5 78,797 58,286 1,301 310,913 5,026,066 31,041 7,135 5,513,544 

Manhattan & East 6 13,056 7,264 583 173,195 32,038 0 10,165 236,307 

Rockland and Orange 7 27,407 1,479 2,715 116,869 7,078 9,819 0 165,374 

Total 1,812,105 149,807 151,271 6,253,947 5,496,272 235,537 164,562 14,263,529 
Note: Table prepared for New Jersey Highlands Council 
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Note: Figure prepared for New Jersey Highlands Council 

Figure 7 – Vehicle Trip Distribution Summary to/from Highlands 
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NETWORK PERFORMANCE SUMMARY 

The results of the highway assignment were analyzed to develop a summary of various highway 

network performance measures for the base year 2002.  Vehicle miles traveled (VMT), vehicle hours 

traveled (VHT), and average speed were calculated using the highway assignment.  This section also 

provides a summary of average trip length by trip purpose.  Finally, color-coded maps were 

developed based on volume capacity ratios for AM and PM peak periods.  The AM peak period is 

the 2-hour period between 6:30 and 8:30 AM, while the PM peak period is the 2.5 hours between 

3:30 and 6:00 PM.  The following sections provide a summary of each of the performance measures.   

VEHICLE MILES TRAVELED (VMT) 

The vehicle-miles traveled were summarized on a time period basis and grouped by facility type.  As 

listed in Table 23, the VMT for the Highlands Region higher-level roadways is 19.77 million miles 

on an average weekday.  Table 24 lists the roadway miles by facility type in the Highlands Region.  

The AM and PM peak periods together contribute approximately 40 percent of the daily VMT 

although the peak periods constitute only 5.2.5 hours of the 24 hours.  The VMT breakdown based 

on facility type indicate that freeways contribute about 47 percent of the higher-level roadway VMT 

although freeways represent only 11 percent of the total roadway miles in the Highlands Region.  All 

arterials combined contribute about 47 percent of the higher-level roadway VMT, although arterials 

represent 87 percent of the total roadway miles in the Highlands Region.  Figure 8 represents the 

VMT distribution by facility type.  

Table 23- VMT Distribution by Facility Type and Time Period 
 

 

 

 

 

 

 

Daily 
Proportion

Freeway 1,633,624 1,912,005 5,671,078 9,216,707 47%

Expressway 243,791 258,564 796,082 1,298,437 7%

Principal Arterial 932,346 1,118,323 3,206,525 5,257,194 27%

Major Arterial 475,896 547,571 1,596,507 2,619,974 13%

Minor Arterial 293,880 305,753 781,992 1,381,625 7%

Total 3,579,537 4,142,216 12,052,184 19,773,937

Proportion 18% 21% 61% 100%

PM Off-Peak

100%

DailyFacility Type AM

 
Note: Table prepared for New Jersey Highlands Council 
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Table 24: Roadway Miles in Highlands Region by Facility Type 

 

 

 

 

 

 

Note: Table prepared for New Jersey Highlands Council 

Figure 8 - VMT Distribution on Daily basis by Facility Type 
 

VMT Distribution by Facility Type

Freeway
46%

Expressway
7%

Principal Arterial
27%

Major Arterial 
13%

Minor Arterial
7%

 
Note: Figure prepared for New Jersey Highlands Council 

Roadway
Miles

Freeway 127 10.7%

Expressway 24 2.0%

Principal Arterial 259 21.8%

Major Arterial 322 27.2%

Minor Arterial 449 37.9%

Collector 5 0.4%

Total 1186 100%

Facility Type Proportion
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VEHICLE HOURS TRAVELED (VHT) 

As listed in Table 25, the VHT for the Highlands Region is 504,420 hours on a daily basis for an 

average weekday.  AM and PM peak periods together contribute about 44 percent of the total VHT 

in the Highlands Region.  The breakdown based on facility type indicates that freeways contribute 

about one-third (33.5 percent) of the total VHT.  All arterials combined contribute about 61 percent 

of the total VHT of which principal arterials generate about 30 percent.  Figure 9 represents the 

VHT distribution by facility type on a daily basis.  

Table 25- VHT Distribution by Facility Type and Time Period 

 
 
 AVERAGE SPEED 

Average speed is calculated by dividing the total vehicle miles traveled with the total vehicle hours 

traveled for each facility type.  Table 26 summarizes the average speeds by facility type and time 

period.  The average speeds for AM and PM peak periods are almost the same indicating similar 

congestion on roadways in both time periods.  The off-peak speeds are higher than the peak speeds 

for all facility types, which indicate lower levels of congestion.  The off-peak speeds for freeways, 

expressways, and principal arterials are about 10 mph higher than the peak speeds.  The overall 

average speed for the Highlands Region is about 39 mph. 

 
 
 
 
 

Daily 
Proportion

Freeway 33,265 38,854 96,864 168,983 34%

Expressway 6,051 6,417 15,946 28,414 6%

Principal Arterial 31,045 37,088 80,570 148,703 29%

Major Arterial 19,601 22,577 59,184 101,362 20%

Minor Arterial 12,740 13,257 30,961 56,958 11%

Total 102,702 118,193 283,525 504,420

Proportion 20% 23% 56% 100%
100%

Facility Type AM PM Off-Peak Daily

 
Note: table prepared for New Jersey Highlands Council 
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Figure 9 - VHT Distribution by Facility Type 
 

VHT Distribution by Facility Type

Freeway
34%Expressway

6%

Principal Arterial
29%

Major Arterial 
20% Minor Arterial

11%

 
 Note: Figure prepared for New Jersey Highlands Council 

Table 26- Average Speed by Facility Type and Time Period 
 

                                      

 
 
 
 
 
 
 
 
 
 
 
 

Note: Table prepared for New Jersey Highlands Council 
 

Freeway 49.1 49.2 58.5 54.5

Expressway 40.3 40.3 49.9 45.7

Principal Arterial 30.0 30.2 39.8 35.4

Major Arterial 24.3 24.3 27.0 25.8

Minor Arterial 23.1 23.1 25.3 24.3

Total 34.9 35.0 42.5 39.2

DailyFacility Type AM PM OP
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DAILY VMT, VHT, AND AVERAGE SPEED BY COUNTY  

VMT, VHT, and average speed were summarized by county in the Highlands Region as shown in 

Table 27.  Table 28 lists the center-lane miles by county in the Highlands Region.  Morris County 

has the highest VMT of about 10 million miles and VHT of about 261,000 hours, which is more 

than 50 percent of the total VMT and VHT generated in the Highlands Region, while Morris 

County represents about 36 percent of the total roadway miles.  Somerset County has the highest 

average speed of 44.72 mph. Passaic County has the lowest average speed of 33.25 mph, which 

constitutes about 8 percent of the total roadway miles.  The lower average speed could be attributed 

to the fact that only a portion of Passaic County is part of the Highlands Region and the roadways 

consists mainly of minor arterials.  

Table 27- VMT, VHT, and Average Speed by County on Average Weekday 
 

                              

Average
Speed

Bergen 1,041,754 26,511 39.30

Hunterdon 2,109,725 48,799 43.23

Morris 10,154,815 261,128 38.89

Passaic 1,114,787 33,523 33.25

Somerset 1,888,473 42,226 44.72

Sussex 1,403,961 40,478 34.68

Warren 2,060,422 51,755 39.81

Total 19,773,937 504,420 39.20

County VMT VHT

 
Note: Table prepared for New Jersey Highlands Council 
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Table 28- Roadway Miles in Highlands Region by County 
 

                                  

Roadway
Miles

Bergen 48 4.0%

Hunterdon 167 14.1%

Morris 430 36.3%

Passaic 99 8.3%

Somerset 82 6.9%

Sussex 138 11.6%

Warren 222 18.7%

Total 1186 100%

County Proportion

 
Note: Table prepared for New Jersey Highlands Council 

AVERAGE TRIP LENGTH 

The average trip length was estimated for each trip purpose using the trip tables on a daily basis.  

These calculations were performed for each county included in the Highlands Region and the results 

are shown in Tables 29 and 30  Table 29 shows the average trip length by distance in miles and 

Table 30 represents the average trip length by time in minutes. The average trip length estimated for 

home-based work (HBW) is greater than other purposes throughout the region.   Trips that are 

home-based, originate at home so that a home-based work (HBW) trip would begin at home and 

end at work. Warren County has the highest average trip length, measured in miles, for home-based 

work followed closely by Hunterdon and Sussex Counties.  Sussex County has the highest average 

trip length, measured in minutes, for home-based shopping (HBSH) and home-based other (HBO) 

purposes.  Hunterdon County has the highest average trip length, measured in minutes, for non-

home based (NHB) purposes.  Bergen County has the lowest trip lengths for all purposes.  This 

could be attributed to the fact that only a small portion of the entire Bergen County is part of the 

Highlands Model.  The average trip length for the Highlands Model is greater than the NJRTM 

Model for all four purposes.  This is because rural areas of Hunterdon, Sussex, and Warren do not 

have high land use densities and the roadway network is sparse compared to other counties, 

requiring longer distance travel for work and other purposes. 
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Table 29- Average Trip Length – Distance in Miles 

HBW HBSH HBO NHB

Bergen 16.03 7.89 9.12 11.42

Hunterdon 22.73 12.42 12.38 18.52

Morris 18.28 8.16 9.59 12.65

Passaic 19.69 13.96 12.32 15.51

Somerset 19.95 10.18 11.61 16.37

Sussex 22.44 14.58 13.24 16.39

Warren 22.83 9.69 10.15 16.32

NJRTM 12.88 5.73 6.22 8.82

Highlands 
Region

County Purpose

19.38 9.74 10.41 13.54

 
Note: Table prepared for New Jersey Highlands Council 

Table 30- Average Trip Length -Time in Minutes 

 

HBW HBSH HBO NHB

Bergen 27.38 14.03 15.85 18.31

Hunterdon 35.64 20.40 20.24 27.26

Morris 30.54 14.13 15.99 19.30

Passaic 36.74 23.34 21.44 25.06

Somerset 31.90 16.68 19.10 24.75

Sussex 40.34 23.47 21.44 25.26

Warren 35.84 16.66 17.08 24.70

NJRTM 23.97 11.30 11.94 15.21

County Purpose

32.41 16.47 17.35 20.71Highlands 
Region

 
Note: Table prepared for New Jersey Highlands Council 
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TRAFFIC CONGESTION 

The highway assignment for year 2002 estimated the traffic volumes on all roadway segments 

included in the network.  The volume/capacity (v/c) ratios were calculated to identify the existing 

congestion.  Figures 10 and 11 depict the AM and PM peak period v/c ratios in three colors for the 

base year 2002.  The green color represents v/c ratio less than 0.7, generally indicating free flow 

traffic conditions.  The links in yellow represent links with v/c ratio between 0.7 and 0.9 indicating 

traffic volumes are approaching roadway capacities while red represent links with v/c over 0.9 

indicating traffic volume near or above available link capacities.  The links in red are expected to 

have recurring congestion.  

NEXT STEPS  

• The Highlands Council will continue to establish the most appropriate mechanism to 

transfer information between the Highlands Build out Analysis and the 

transportation model. 

• The Baseline Highlands Sub-area Transportation Model will be refined so as to 

conform to the Highlands Regional Master Plan Land Use Capability Map and build 

out analysis. 

• The refined transportation model will be developed using agency, technical, and 

stakeholder support. 

• The Plan Conformance Process will serve as the opportunity for municipalities to 

identify Transfer of Development Rights (TDR) receiving zones and regional growth 

area potential which will inform the next phases of the transportation model. 

 

 

 

 

 



36

    

 
Note: Figure prepared for New Jersey Highlands Council 

Figure 10 - Volume/Capacity Ratios for 2002- AM Peak Hour 
 

----No Capacity Constraint (v/c<0.7)  
----Approaching Capacity (v/c=0.7-0.9)  
----Near or Above Capacity (v/c>0.9) 
----Highlands Boundary 
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Note: Figure prepared for New Jersey Highlands Council 

 
Figure 11 - Volume/Capacity Ratios for 2002 - PM Peak Hour

----No Capacity Constraint (v/c<0.7)  
----Approaching Capacity (v/c=0.7-0.9)  
----Near or Above Capacity (v/c>0.9) 
----Highlands Boundary 



Appendix A 
Background Information on the NJRTM Model 



Background Information on the NJRTM Model 

 

The North Regional Transportation Model (NJRTM) uses TRANPLAN/Viper programs 

(transportation modeling software) and customized for Tran routines to simulate regional travel. 

The regional model generally follows the traditional four-step transportation planning process that 

involves: 

• Trip generation – estimates total trip activity at each traffic analysis zone 

• Trip distribution – allocates trips between origin and destination 

• Mode choice – allocates trips among the available travel modes (SOV, HOV, Transit) 

• Network assignments – assigns trips onto the transportation networks (highway & transit) 

• Figure A-1 is a simplified flow chart of the NJRTM modeling process. Figure A-2 shows the 

geographic coverage of the NJRTM Model. 

 

Time-Periods 

The NJRTM Modeling process simulates the annual average weekday traffic for AM, PM, and off-

peak time periods by adding the model estimates for the three time periods: 

• AM Peak Period: 6:30 – 8:30 AM 

• PM Peak Period: 3:30 – 6:00 PM 

• Off-Peak Period: Remaining 19.5 hours of the day 

 

 

 

 



Figure A-1 

 

 

 Note: Figure prepared for New Jersey Highlands Council 
 
 



Figure A-2:  North Jersey Regional Transportation Model Area 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Note: Figure prepared for New Jersey Highlands Council 
 

 



HIGHWAY NETWORK 
 
Highway networks are used to estimate the travel times, distance, and costs between zones for auto 

travel. It is also used to display vehicle trips estimated by highway assignments. The highway 

network represents the roadways and intersections in a digital format that is required by the 

modeling software. Links in the highway network represent roadways and nodes represent intersec-

tions or interchanges. In the networks, links are coded with physical and operational characteristics 

such as distance, number of lanes, existence of median, speeds, capacity, and vehicle or turn 

restrictions. Often, the assignment of speed and capacities are based on the roadway identification 

codes such as facility type (freeway vs. arterial) and area type (urban vs. rural). 

The highway network is used as a foundation for estimating travel times for the trip distribution and 

mode choice model component. The highway network is also used as input to the highway 

assignment process. 

Facility Type Definitions 

Nine separate facility types were established for the North Jersey Region as part of the original 

NJRTM development. These facility types are listed below, along with their facility type number 

designation and description. Figure 3 in the main body of this technical memorandum depicts links 

by facility type in various colors.  

Freeways (Facility Type 1) - limited access roadway facilities (including toll facilities) with generally 

high speed limits (e.g., 55-65 mph), no at-grade intersections, and no traffic signals on the main 

carriage lanes. 

I-78, I-80 and I-287 fall into this category. 

Expressways (Facility Type 2) - partially limited access roadway facilities with generally high speed 

limits, grade separated interchanges with other major facilities, and at-grade intersections with minor 

facilities. 

Portion of NJ 15 in Sussex County falls into this category 



Principal Arterials, Divided (Facility Type 3) - arterials with moderately high speed limits (e.g., 35-50 

mph), raised center medians with turning bays at intersections, parking restrictions that mainly serve 

through traffic rather than local property access. 

Portions of NJ 23 and US 206 fall into this category. 

Principal Arterials, Undivided (Facility Type 4) - same as principal arterials, divided except that there 

are no raised center medians and, generally, no bays for left turns. 

NJ 31, NJ 57, NJ 94 and Portions of NJ 15, NJ 23, US 46, and US 206 fall into this category 

Major Arterials, Divided (Facility Type 5) - arterials with moderate speed limits (e.g., 30-45 mph), 

raised center medians with turning bays at intersections, some parking restrictions that mainly serve 

through traffic although some local property access is permitted. 

The 500 Series County roads, with median, will fall into this category 

Major Arterials, Undivided (Facility Type 6) - same as major arterials, divided except that there are 

no raised center medians and, generally, no bays for left turns. 

The 500 Series County roads, without median, fall into this category. 

Minor Arterials (Facility Type 7) - arterials with moderately low speed limits (e.g., 25-35 mph) and 

few parking restrictions that serve some through traffic, some distribution of traffic from principal 

and major facilities, and some local property access. 

Most 600 series roads fall into this category  

Collectors/Local (Facility Type 8) - roadways with moderately low speed limits (e.g., 25-35 mph) and 

few parking restrictions that serve mainly to collect and distribute traffic from principal, major, and 

minor facilities to local streets and local property access. 



Centroid Connectors (Facility Type 9) - “dummy” roadway links with unlimited capacity that serve  

solely to connect transportation analysis zones to the roadway network. They represent groups of 

 residential streets and access roads not included in the model. 

 

Area Type Definitions 

Four separate area types were identified for the North Jersey Region. These area types are listed 

below, along with their area type number designation and description. Figure 4 in the main body of 

this technical memorandum depicts links by area type in various colors. 

Central Business Districts (CBD) / High Density Urban (Area Type 1) - characterized by high 

employment densities of greater than 20 employees per acre and/or high population densities of 

greater than 40 people per acre. 

Urban (Area Type 2) - characterized by high residential densities, small lots for single-family dwelling 

units, many apartments, mostly through streets, and employment areas interspersed throughout the 

residential areas. 

Suburban (Area Type 3) - characterized by relatively low to medium population densities, medium to 

large lots for single family dwelling units, and traffic flow restrictions such as cul-de-sacs, dead ends, 

traffic circles, and frequent stop signs. 

Rural (Area Type 4) - characterized by very low population densities, large areas of undeveloped and 

agricultural land, as well as few developed roads. 



Appendix B 
2002 Baseline Socioeconomic Data within Highlands 

 
 

COUNTY MUNICIPALITY TAZ Population Household Employment 
     Basic Retail Service Total 

Bergen MAHWAH TWP 83 13,953 5,152 3,192 1,268 3,650 8,110 
Bergen MAHWAH TWP 84 10,341 4,290 3,631 1,227 3,694 8,552 
Bergen OAKLAND BORO 99 3,965 1,452 1,099 523 1,334 2,956 
Bergen OAKLAND BORO 100 5,853 1,965 146 13 243 402 
Bergen OAKLAND BORO 101 3,151 1,050 2,509 294 1,344 4,147 

Hunterdon LEBANON BORO 541 7 2 0 0 0 0 
Hunterdon CALIFON BORO Combined with Lebanon Boro 
Hunterdon TEWKSBURY TWP 542 5,737 2,048 560 118 750 1,428 
Hunterdon LEBANON TWP 543 6,979 2,388 353 237 1,882 2,472 
Hunterdon GLEN GARDNER BORO 544 3,473 1,362 132 65 413 610 
Hunterdon HAMPTON BORO Combined with Glen Gardner Boro 
Hunterdon BETHLEHEM TWP 545 4,718 1,591 389 351 873 1,613 
Hunterdon BLOOMSBURY BORO Combined with Bethlehem Twp 
Hunterdon HOLLAND TWP 546 6,415 2,382 745 182 847 1,774 
Hunterdon MILFORD BORO Combined with Holland Twp 
Hunterdon ALEXANDRIA TWP 547 4,863 1,569 213 103 1,287 1,603 
Hunterdon UNION TWP 548 6,308 1,700 307 314 845 1,466 
Hunterdon CLINTON TOWN 550 3,762 1,550 3,097 1,402 3,437 7,936 
Hunterdon HIGH BRIDGE BORO 551 3,774 1,427 290 74 523 887 
Hunterdon CLINTON TWP 552 13,626 4,249 1,063 763 4,033 5,859 
Hunterdon TEWKSBURY TWP 562 0 0 0 0 0 0 

Morris PEQUANNOCK TWP 889 7,247 2,621 1,025 702 1,765 3,492 
Morris PEQUANNOCK TWP 890 6,952 2,578 646 209 2,052 2,907 
Morris RIVERDALE BORO 891 2,528 935 1,369 524 1,613 3,506 
Morris BUTLER BORO 892 3,676 1,461 509 128 902 1,539 
Morris BUTLER BORO 893 3,887 1,492 452 456 871 1,779 
Morris KINNELON BORO 894 5,569 1,821 175 249 710 1,134 
Morris KINNELON BORO 895 3,852 1,269 70 165 371 606 
Morris MONTVILLE TWP 896 4,752 1,628 637 61 404 1,102 
Morris MONTVILLE TWP 897 9,327 3,407 1,341 218 1,569 3,128 
Morris MONTVILLE TWP 898 6,835 2,401 2,913 410 1,586 4,909 
Morris BOONTON TWP 899 4,315 1,490 382 14 1,074 1,470 
Morris BOONTON TOWN 900 4,932 1,911 1,017 678 1,270 2,965 
Morris BOONTON TOWN 901 3,574 1,377 378 293 756 1,427 
Morris MOUNTAIN LAKES BORO 902 4,299 1,338 829 205 2,051 3,085 
Morris DENVILLE TWP 903 4,878 1,954 512 109 1,103 1,724 
Morris DENVILLE TWP 904 5,467 2,076 1,150 843 5,836 7,829 
Morris DENVILLE TWP 905 5,560 2,019 651 477 965 2,093 
Morris PARSIPPANY-TROY HILLS TWP 906 6,516 2,585 42 27 360 429 
Morris PARSIPPANY-TROY HILLS TWP 907 3,051 1,153 2,029 359 1,911 4,299 
Morris PARSIPPANY-TROY HILLS TWP 908 4,603 1,858 1,023 453 3,363 4,839 



 
COUNTY MUNICIPALITY TAZ Population Household Employment 

     Basic Retail Service Total 
Morris PARSIPPANY-TROY HILLS TWP 909 4,783 1,597 459 201 5,479 6,139 
Morris PARSIPPANY-TROY HILLS TWP 910 5,499 2,422 21 2 91 114 
Morris PARSIPPANY-TROY HILLS TWP 911 3,506 1,204 108 197 374 679 
Morris PARSIPPANY-TROY HILLS TWP 912 6,955 3,213 349 1,019 2,166 3,534 
Morris PARSIPPANY-TROY HILLS TWP 913 4,512 1,786 707 632 2,533 3,872 
Morris PARSIPPANY-TROY HILLS TWP 914 3,095 1,168 519 564 2,166 3,249 
Morris PARSIPPANY-TROY HILLS TWP 915 5,091 1,755 579 1,360 11,217 13,156 
Morris PARSIPPANY-TROY HILLS TWP 916 3,413 1,073 4,286 2,824 4,634 11,744 
Morris HANOVER TWP 919 4,130 1,486 8,586 2,315 5,210 16,111 
Morris HANOVER TWP 920 4,080 1,628 2,372 97 7,553 10,022 
Morris HANOVER TWP 921 4,880 1,744 2,070 461 3,163 5,694 
Morris MORRIS PLAINS BORO 922 2,178 835 125 261 868 1,254 
Morris MORRIS PLAINS BORO 923 3,070 1,142 4,381 257 2,728 7,366 
Morris MORRIS PLAINS BORO 924 0 0 0 0 0 0 
Morris MORRIS TWP 933 2,599 993 2,825 274 1,559 4,658 
Morris MORRIS TWP 934 2,762 1,192 1,944 102 1,447 3,493 
Morris MORRIS TWP 935 3,641 1,455 1,117 33 858 2,008 
Morris MORRIS TWP 936 7,135 2,630 122 94 1,167 1,383 
Morris MORRIS TWP 937 5,307 1,874 26 19 1,910 1,955 
Morris MORRISTOWN TOWN 938 3,896 1,137 310 63 564 937 
Morris MORRISTOWN TOWN 939 4,971 2,376 861 1,086 3,048 4,995 
Morris MORRISTOWN TOWN 940 3,253 1,392 624 972 4,331 5,927 
Morris MORRISTOWN TOWN 941 6,705 2,410 120 1,575 3,787 5,482 
Morris HARDING TWP 946 3,209 1,196 2,728 163 1,155 4,046 
Morris ROCKAWAY BORO 947 6,471 2,451 1,318 777 3,920 6,015 
Morris ROCKAWAY TWP 948 5,445 1,901 1,178 102 582 1,862 
Morris ROCKAWAY TWP 949 9,126 3,083 1,920 2,052 2,350 6,322 
Morris ROCKAWAY TWP 950 5,038 2,060 6,287 490 1,474 8,251 
Morris ROCKAWAY TWP 951 3,894 1,328 1,414 93 415 1,922 
Morris JEFFERSON TWP 952 10,840 3,835 432 391 1,218 2,041 
Morris JEFFERSON TWP 953 9,283 3,512 446 540 1,453 2,439 
Morris DOVER TOWN 954 7,545 2,103 833 184 1,246 2,263 
Morris DOVER TOWN 955 5,748 1,688 13 15 284 312 
Morris DOVER TOWN 956 5,365 1,698 861 704 1,816 3,381 
Morris WHARTON BORO 957 6,327 2,333 801 331 1,449 2,581 
Morris MINE HILL TWP 958 3,680 1,371 159 53 556 768 
Morris ROXBURY TWP 959 4,615 1,670 925 1,632 1,986 4,543 
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Morris MOUNT ARLINGTON BORO 960 4,767 1,983 182 243 709 1,134 
Morris ROXBURY TWP 961 5,720 2,072 514 202 813 1,529 
Morris ROXBURY TWP 962 13,084 4,367 492 1,311 1,906 3,709 
Morris VICTORY GARDENS BORO 963 1,546 562 1 22 45 68 
Morris RANDOLPH TWP 964 9,841 3,842 1,503 1,316 3,116 5,935 
Morris RANDOLPH TWP 965 15,271 4,953 550 337 2,226 3,113 
Morris MENDHAM BORO 966 5,118 1,797 152 524 1,133 1,809 
Morris MENDHAM TWP 967 5,489 1,809 81 10 785 876 
Morris CHESTER BORO 968 1,641 613 277 962 1,280 2,519 
Morris CHESTER TWP 969 7,406 2,378 527 147 919 1,593 
Morris NETCONG BORO 970 3,197 1,370 171 263 697 1,131 
Morris MOUNT OLIVE TWP 971 12,607 4,817 2,422 404 1,579 4,405 
Morris MOUNT OLIVE TWP 972 12,069 4,452 1,429 862 2,318 4,609 
Morris WASHINGTON TWP 973 12,948 4,205 958 252 1,318 2,528 
Morris WASHINGTON TWP 974 4,878 1,672 153 324 928 1,405 

Passaic BLOOMINGDALE BORO 1063 7,715 2,856 351 170 1,535 2,056 
Passaic POMPTON LAKES BORO 1127 11,079 4,174 608 419 2,754 3,781 
Passaic RINGWOOD BORO 1129 12,525 4,183 832 392 1,652 2,876 
Passaic WANAQUE BORO 1132 10,302 3,473 1,046 383 1,993 3,422 
Passaic WEST MILFORD TWP 1144 4,606 1,623 322 427 472 1,221 
Passaic WEST MILFORD TWP 1145 4,604 1,831 103 135 991 1,229 
Passaic WEST MILFORD TWP 1146 7,441 2,497 125 36 665 826 
Passaic WEST MILFORD TWP 1147 5,430 1,875 67 12 131 210 
Passaic WEST MILFORD TWP 1148 5,259 1,852 607 192 802 1,601 

Somerset BERNARDS TWP 1178 5,214 1,952 5,312 916 3,352 9,580 
Somerset BERNARDS TWP 1179 543 6 0 0 293 293 
Somerset BERNARDS TWP 1180 8,102 2,859 136 309 1,461 1,906 
Somerset BERNARDS TWP 1181 11,838 4,816 529 129 1,890 2,548 
Somerset BERNARDSVILLE BORO 1182 7,487 2,734 623 856 2,184 3,663 
Somerset PEAPACK GLADSTONE BORO 1183 2,448 856 1,664 219 1,853 3,736 
Somerset FAR HILLS BORO 1184 871 377 58 43 182 283 
Somerset BEDMINSTER TWP 1185 8,305 4,245 1,536 777 2,999 5,312 
Sussex VERNON TWP 1209 3,539 1,102 440 228 321 989 
Sussex VERNON TWP 1210 3,977 1,263 85 25 83 193 
Sussex VERNON TWP 1213 3,438 1,552 269 256 4,639 5,164 
Sussex VERNON TWP 1215 5,703 1,748 209 140 283 632 
Sussex VERNON TWP 1216 8,828 3,022 142 52 196 390 
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Sussex GREEN TWP 1227 3,300 1,084 90 37 744 871 
Sussex BYRAM TWP 1231 2,253 766 81 8 93 182 
Sussex HOPATCONG BORO 1232 1,239 474 29 1 59 89 
Sussex STANHOPE BORO 1233 3,662 1,423 230 284 306 820 
Sussex HOPATCONG BORO 1234 4,683 1,707 52 78 150 280 
Sussex HOPATCONG BORO 1235 4,378 1,605 35 39 724 798 
Sussex HOPATCONG BORO 1236 913 349 0 0 0 0 
Sussex BYRAM TWP 1237 2,468 858 89 284 421 794 
Sussex BYRAM TWP 1238 3,731 1,271 59 24 585 668 
Sussex HOPATCONG BORO 1239 4,769 1,571 66 109 60 235 
Sussex HARDYSTON TWP 1240 4,037 1,480 50 87 230 367 
Sussex HAMBURG BORO 1241 3,195 1,227 519 244 429 1,192 
Sussex FRANKLIN BORO 1242 1,823 683 211 168 254 633 
Sussex FRANKLIN BORO 1243 3,426 1,251 635 404 628 1,667 
Sussex HARDYSTON TWP 1244 2,480 1,035 232 11 66 309 
Sussex SPARTA TWP 1245 3,757 1,145 61 4 167 232 
Sussex SPARTA TWP 1246 8,230 3,203 111 204 387 702 
Sussex SPARTA TWP 1247 2,861 944 301 188 563 1,052 
Sussex SPARTA TWP 1248 3,745 1,171 1,032 360 1,842 3,234 
Sussex OGDENSBURG BORO 1249 2,669 891 105 42 143 290 
Warren PHILLIPSBURG TOWN 1355 3,163 1,209 181 283 534 998 
Warren PHILLIPSBURG TOWN 1356 4,038 1,781 472 442 1,245 2,159 
Warren PHILLIPSBURG TOWN 1357 4,972 1,903 66 100 410 576 
Warren PHILLIPSBURG TOWN 1358 3,066 1,184 580 130 187 897 
Warren FRELINGHUYSEN TWP 1360 5,241 1,883 220 99 952 1,271 
Warren HOPE TWP 1361 4,770 1,719 278 186 747 1,211 
Warren LIBERTY TWP Combined with Hope Twp 
Warren INDEPENDENCE TWP 1362 5,709 2,187 404 50 219 673 
Warren ALLAMUCHY TWP 1363 3,949 1,723 240 90 263 593 
Warren HACKETTSTOWN TOWN 1364 3,437 1,447 1,818 552 972 3,342 
Warren HACKETTSTOWN TOWN 1365 5,738 2,430 408 668 1,701 2,777 
Warren MANSFIELD TWP 1366 8,304 2,709 273 641 1,407 2,321 
Warren WHITE TWP 1367 4,655 1,835 824 252 658 1,734 
Warren OXFORD TWP 1368 2,445 939 271 60 197 528 
Warren BELVIDERE TOWN 1369 2,787 1,094 615 123 788 1,526 
Warren HARMONY TWP 1370 2,779 1,029 261 86 211 558 
Warren WASHINGTON TWP 1371 6,465 2,172 172 181 686 1,039 
Warren WASHINGTON BORO 1372 6,828 2,773 997 636 1,502 3,135 
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Warren FRANKLIN TWP 1373 2,946 1,035 361 138 546 1,045 
Warren GREENWICH TWP 1374 4,765 1,552 236 324 250 810 
Warren LOPATCONG TWP 1375 6,668 2,498 2,267 293 1,174 3,734 
Warren POHATCONG TWP 1376 3,442 1,352 378 1,566 558 2,502 
Warren ALPHA BORO 1377 2,500 996 567 68 258 893 
Total   801,914 291,668 127,055 58,288 216,263 401,606

Note: Table prepared for New Jersey Highlands Council 


