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EXECUTIVE SUMMARY 

Located within commuting distance of Burlington, Waterbury, and 
Montpelier, the Town of Richmond has experienced significant increases along 
key commuting routes. As the neighboring towns of Jericho, Huntington, 
Hinesburg and Bolton, continue to grow, safety and congestion problems are 
exacerbated. The Town of Richmond commissioned this study to evaluate the 
current and future year traffic conditions to provide a basis for land use 
designation, capital budgeting, and obtaining funding for any needed 
transportation projects. 

This report describes work completed for the Town of Richmond Traffic 
Network Analysis and Plan for Implementation. The purpose of this project is 
to provide Richmond with a highway plan and set of implementation 
procedures which effectively respond to current and future concerns. The scope of 
work for this project was separated into five task areas: 

Task 1: Compile information on Richmond's traffic problems 

Task 2: Prepare traffic forecasts 

Task 3:' Analyze future-year levels-of-service 

Task 4: Develop a prioritized transportation plan 

Task 5: Discuss and present findings 

Resource Systems Group conducted a complete inventory of existing 
conditions in the Town, which included collecting data from the Vermont 
Agency of Transportation (V AOT) and the Chittenden Regional Planning 
Commission (CCRPC). Additional data were collected by Resource Systems 
Group in the form of detailed intersection measurements, a travel time study, 
intersection turning movement counts at eight intersections, and automatic 
traffic recorder counts at three locations. 

Once the traffic data were adjusted to account for seasonal effects 
throughout the year, the intersections' levels of service were analyzed. Seven 
major intersections in Richmond were analyzed for existing levels of service for 
the morning and afternoon peak hours. Levels of service for 1991 at all of the 
intersections were acceptable with the exception of the Rou te 2/VT 117/ 
Governor Peck intersections. These intersections experience levels of service 
ranging between" A" and "E" across the approaches. 

Accident data for the Town of Richmond were obtained from the V AOT 
and analyzed to determine whether the Town had any intersections or roadway 
sections which experienced a large number of accidents. Seven intersections 
were reviewed, and all but one of these intersections (by the Round Church) 
have accident rates which are higher than the Statewide average. Two 
intersections are considered high accident locations: the Route 2/Route 117 
intersection, and Fay's Comer. Accident analyses were performed on roadway 
sections along Route 2, Route 117, Huntington Road, and Hinesburg Road. The 
section analysis of Route 117 identified a high accident section in the vicinity 
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of its intersection with Route- 2. The analysis of Route 2 yielded three high 
accident sections along Route 2: at VT 117, Bridge Street, and Stage 
Road/Jonesville Bridge. Two Huntington Road sections are high accident 
locations; these sections include Huntington Road's intersection with the 
southern end of Hillview Road, and its intersection with Hinesburg Road. 

A detailed analysis of corner and stopping sight distance was conducted. 
Substandard corner sight distance measurements were measured at six 
intersection approaches at the following intersections: Route 2/Johnny Brook 
Road, Huntington Road/Hinesburg Road, Route 2/Stage Road, Route 
2IJonesviIIe Bridge, Huntington Road/Cemetery Road, and Huntington 
Road/Hillview Road (south end). Four sections of roadway in Richmond have 
particularly poor stopping sight distances: Huntington Road (Farr's Corner) just 
east of the Hinesburg Road/Huntington Road intersection, Hinesburg Road at 
Fay's Corner, Huntington Road/Hillview Road (south end), and the southbound 
approach of the Bridge Street bridge. 

The final analysis of existing conditions was a spot speed check conducted 
at three locations. In each location, Huntington Road, Hinesburg Road, and 
Route 2, average clocked speeds of motorists were at or below the speed limit. 

For Tasks 2 and 3, the Richmond sub-area model of the Chittenden County 
Regional Travel Demand Model System was used to analyze two different 
alternative network improvements: 

1) signalization of Route 117/Route 2, and 

2) signalization of Route 117/Route 2 and connecting Johnny Brook Road. 

These analyses were performed under two Richmond growth scenarios, a low 
growth projection and a high growth projection. These projections were added to 
the regional year 2000 land use forecast in order to analyze future conditions. 
The analyses included computations of level of service at seven important 
intersections throughout Richmond, and estimation of the changes in roadway 
volumes expected. 

The analyses show that connecting Johnny Brook Road through to 
Huntington Road would have only minor effects on the level of service at the 
seven intersections analyzed. The model results also indicate that the total 
volumes on roads in the downtown area, with the road connected through, 
would decrease significantly, in terms of percentage differences. It would 
appear then, that this option ought to be considered when and if the level of 
service throughout the downtown decreases to an unsatisfactory level. 
However, the s~bstandard corner sight distance at the Johnny Brook Road/US 
Route 2 intersection should be addressed if this option becomes seriously 
considered. 

Adding a signal and additional lanes on the south- and westbound 
approaches at the intersection of Route 117/Route 2 will result in a LOS "B" at 
that intersection in the year 2000. As the intersection currently operates at LOS 
"E" and is a high accident location, a signal and realignment should be strongly 
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considered. Our analyses show that this signal will not significantly change 
the trip-making patterns throughout Richmond. 

Task 4 primarily addressed three major components of the Richmond 
Traffic Network Analysis and Plan for Implementation project: 1) conceptual 
designs of recommended improvements, 2) impact fees, and 3) sources of funding. 

Six locations were identified as areas that could benefit from further study 
and improvements. In each case, safety issues were the greatest concern, and for 
two intersections, congestion was also a concern. For the US 2/VT 117 and Four 
Corners intersections, improvements in the form of lane reconfiguration and 
signal installation and upgrading were outlined. Both of these intersections 
experience safety problems and some peak period congestion. Safety 
improvements in the form of sight distance improvements were described for 
Fay's Corner, Farr's Corner, Bridge Street Bridge, and the Jonesville 
in tersection. 

In addition, several transportation demand management (TOM) strategies 
were described. In situations where increasing capacity comes at large 
environmental and financial cost, TOM can provide an alternative approach. 
TOM is an action or a set of actions that influences people's travel behavior, 
and reduces peak period travel demand. The transportation demand 
management (TOM) strategies suggested for Richmond include: 1) optimizing 
school bus routes to encourage higher ridership, 2) restricting truck deliveries in 
the Village during peak periods, 3) implementing an enforced time-limited 
parking ordinance to force downtown merchants and their employees to park 
off-street, thus freeing on-street spaces for patrons, and 4) encouraging walking 
and biking by including improvements to pedestrian and bicycle facilities 
whenever possible. 

A discussion of impact fees and the factors that go into developing an 
impact fee structure is presented in this report. In order for a Town to adopt an 
impact fee structure, the Town must have a capital budget and a town plan that 
is current. Once they are in place, the Town can use the impact fee structure to 
collect money for improvements from developments that consume capacity or 
negatively impact safety at intersections or roadways that currently meet 
standards. 

The highway funding picture for towns like Richmond is considerably 
brighter than in recent years, although the current emphasis is on planning 
more than construction. Major legislation which has recently been passed 
provides the State with increased levels of funding from the federal 
government. The Surface Transportation Act and the Vermont Transportation 
Policy Plan will be providing municipalities with an increased level of funding 
for transportation projects. Richmond will have an opportunity to tap into this 
new pool of money, but should keep up to date on changes as they are defined in 
the planning process, through the Town's representative on the Regional 
Planning Commission's transportation committee. 
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INTRODUCTION 

The Town of Richmond currently has a resident population of 
approximately 4000. The Town has 47.1 miles of town roads, of which 21.5 are 
paved and 25.6 are unpaved. State highways comprise 12.8 miles of Richmond's 
roads. The town roads are maintained by a four to five-person highway 
department. Located within commuting distance of Burlington, Waterbury, and 
Montpelier, the Town has experienced significant increases along key 
commuting routes. As the neighboring towns of Jericho, Huntington, Hinesburg 
and Bolton, continue to grow, safety and congestion problems are exacerbated. 
The Town of Richmond commissioned this study to evaluate the current and 
future year traffic conditions to provide a basis for land use designation, capital 
budgeting, and obtaining funding for any needed transportation projects. 

This report describes work completed for the Town of Richmond Traffic 
Network Analysis and Plan for Implementation. The purpose of this project is 
to provide Richmond with a highway plan and set of implementation 
procedures which effectively respond to current and future concerns. The scope of 
work for this project was separated into five task areas: 

Task 1: Compile information on Richmond's traffic problems 

Task 2: 

Task 3: 

Task 4: 

Task 5: 

Prepare traffic forecasts 

Analyze future-year levels-of-service 

Develop a prioritized transportation plan 

Discuss and present findings 

TASK 1: COMPILATION OF INFORMATION 
ON RICHMOND'S TRAFFIC PROBLEMS 

The purpose of the activities that were performed under Task 1 was to 
present a summary of existing conditions and to identify problems relating to 
safety and congestion which could be further investigated under Task 4. The 
activities that were performed for Task 1 follow: 

(1) Collect data from existing sources 

(2) Collect new data as necessary 

(3) Analyze existing conditions 

Each activity is discussed in more detail in the sections that follow. 

Substandard conditions were identified at several locations and 
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recommendations for improvements at such locations are presented under the 
Task 4 section of this report. 

COLLECTION OF DATA FROM EXISTING SOURCES 

The Vermont Agency of Transportation (VAOT) maintains a wealth of 
information which is relevant to the development of a transportation plan. Via 
the Planning Commission, Resource Systems Group requested all Richmond 
traffic data the department has available including: 

... all automatic recorder traffic count report summaries for 
each of the counts performed from 1984 through the 
present, 

... all intersection turning movement count data collected since 
January I, 1986, 

... all Route Log and Progress Charts for roads in the Town of 
Richmond, excluding 1-89, 

... listings of accidents for the most recent five years for all roads in the 
Town of Richmond except for 1-89, and 

... data related to the traffic Signal including: the date the signal was 
installed, the date of the last signal timing change, and the current 
signal timing 

Data from other sources, such as the Chittenden County Regional Planning 
Commission (CCRPC) and existing traffie impact reports include: 

... Traffic Impact Evaluation: Richmond East Residential Subdivision, 
Fitzpatrick-Llewellyn Inc., February 1989. 

... automatic recorder traffic count report summaries performed by the 
CCRPC 

The data are compiled and organized in Appendix 1. 

COLLECTION OF NEW DATA 

SITE VISIT 

An extended site visit was conducted on May 8, 1991 to collect data on 
roadway geometries, sight distances, and parking. Detailed intersection 
measurements were taken at thirteen intersections and seven road segments. The 
measurements which were taken include comer sight distance (at intersections), 
road width, shoulder width, and speed limit. The signal head configuration at 
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the Route 2/Bridge Street intersection was noted, and parking and sidewalk 
configurations in the downtown area were inventoried and mapped. A 
Richmond town road map, and a layout of downtown parking are included in 
Appendix 2. Appendix 3 has detailed drawings of Richmond intersections. 

During the site visit, discussions were held with Bill Melanson, the town 
administrator, and Ron LaFeniere, the road commissioner. Bill Melanson 
described the plan for the town offices complex located at the old school, and 
the relocation of the library to the gray church. We also discussed the 
reconfiguration of the parking lot at the old school, and its effect on downtown 
parking once the school offices and the library are relocated. Ron LaFeniere 
discussed the highway improvement and maintenance program adopted by the 
Town, and provided a copy of the 1989-1990 Annual Fiscal Report. We learned 
through these discussions that the Jonesville Bridge is slated for reconstruction 
within the next few years, and that the bridge that crosses the Huntington 
River near the Wes White Hill Road/Cochran Road intersection was 
scheduled to have its deck replaced in 1991. Additional detail regarding 
bridge construction was obtained through discussions with V AOT officials, and 
is summarized in the Task 4 section. 

BRIOCE STREET SIGNALIZED INTERSECTION 

The Chief of Maintenance Support at the Vermont Agency of 
Transportation provided the Town with information about the signal's 
installation and phasing/timing. The signal was installed on May 26, 1988, and 
was in fully operational by June of that year. The State's records show the 
signal to operate with pretimed phasing with green-time that favors Route 2 
during the afternoon peak period and Bridge Street during the morning peak 
period. Given this type of operation, the intersection's level-of-service during 
the morning and afternoon peak hours is LOS "B" corresponding to "Short 
Delays." 

TRAVEL TIME STUDY 

Travel time was measured over two alternate routes from Huntington to 
Interstate-89: 1) Huntington Road and into town through the Route 2/Bridge 
Street intersection (6.3 miles: 10 min 15 sec), and 2) Huntington Road to 
Hinesburg Road to Bunn Kenyon Road (7.3 miles: 13 min 15 sec). This limited 
travel time survey was conducted to address comments made by Planning 
Commission members who felt that both routes were widely used by Huntington 

residents accessing the Interstate. The route through the Bridge Street 
intersection was not only shorter and faster, but it was generally observed 
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(based on northbound vehicle volumes) that this route was the preferred route 
of most northbound commuters. 

TRAFFIC COUNTS 

On May 23,1991, two automatic traffic recorders were set up in Richmond. 
One was placed on Huntington Road, slightly north of the Huntington/ 
Richmond town line, and the other was placed on Hinesburg Road, just north of 
the Hinesburg/Richmond town line. A third recorder was set up on May 27 on 
the south side of the bridge on Bridge Street. The continuous recorders were 
allowed to run for approximately two weeks. The recorders were set up in this 
manner to obtain an accurate estimate of the amount of traffic originating in 
Hinesburg and Huntington which travels through the center of town. The 
Bridge Street counter showed the largest daily traffic volumes, and the 
Huntington and Hinesburg counters showed similar daily traffic. The adjusted 
average daily traffic volumes at the three locations are: 

... Bridge Street 5907 vehicles/ day 

... Huntington Road 

... Hinesburg Road 

2144 vehicles/ day 

2409 vehicles/ day 

During the morning peak hour at the Huntington Road counter, approximately 
86 percent of the traffic travels northbound, and during the afternoon peak hour 
approximately 64 percent travels southbound. 

Turning movement counts were conducted at eight intersections on May 23, 
1991, from 7:00 AM to 9:00 AM, and 3:30 PM to 5:30 PM. The intersections at 
which traffic was counted include: 

1. Bridge Street/Main Street/Jericho Road 

2. Cochran Road/Wes White Road 

3. Cochran Road/River Road 

4. Route 117/Route 2 

5. Route 117/Governor Peck Road 

6. Fay's Comer 

7. Hinesburg Road/Huntington Road 

8. Cochran Road/Bridge Street/Thompson Road/Huntington Road (near 
the Round Church) 

There were slight variations in the peaking characteristics among the 
intersections. Morning peak hours varied less than afternoon peak hours. In the 
morning, half of the intersections peaked between 7:00 AM and 8:00 AM, and 
half peaked between 7:15 AM and 8:15 AM. During the afternoon, traffic at the 
two intersections on Route 117 and the Cochran Road/River Road intersection 
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peaked between 4:30 PM and 5:30 PM. The Cochran Road intersections with 
Bridge Street and Wes White Hill Road peaked 15 minutes later, between 4:45 
PM and 5:45 PM. Traffic at the three remaining intersections, Route 2/Bridge 
Street, Fay's Corner, and Huntington Road/Hinesburg Road, peaked during the 
5:00-6:00 PM hour. 

Current traffic volumes at the intersection of Route 2/Stage Road were 
estimated based on a traffic count conducted by the VAOT in the fall of 1988, 
and May counts at intersections to the south and west of the Jonesville 
intersection. All traffic volume data are included in Appendix 4. 

ANALYSIS 

TRAFFIC VOLUME ADJUSTMENTS 

Before analyzing the intersections' levels of service, the traffic data were 
adjusted to account for seasonal effects throughout the year. To accomplish this, 
data from a V AOT continuous traffic recorder was used. The continuous recorder 
that was selected for the adjustments is located on US 7 in Colchester, Vermont 
(ATR D-40). Because US 7 parallels the Interstate in Colchester, seasonal 
variations of traffic volumes would be representative of those on the major 
roads in Richmond in relative terms. Using this continuous recorder, the morning 
peak traffic volumes were adjusted to the Average AM Peak Hour, and the 
afternoon peak traffic volumes were adjusted to the Design Hour. 

The Average AM adjustment compares the average weekday peak hour 
volume with the morning peak hour volume at each intersection counted in 
May. The Design Hour is defined as the traffic period when the traffic volume 
is equal to the thirtieth highest hourly volume observed over a full year. The 
Design Hour adjustment compares the thirtieth highest hour with the 
afternoon peak hour counted in May. Based on three years of continuous traffic 
data, the Richmond traffic volumes were factored by an AM Average Peak 
Hour adjustment of 0.95, and a PM Design Hour adjustment of 1.02. The adjusted 
turning movement volumes during the morning and afternoon peak hours are 
mapped in Figure 1 and Figure 2, respectively. 
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MEASURING LEVEL OF SERVICE 

Level-of-Service (LOS), graded from "A" to "F", is a qualitative measure 
describing the operating conditions as perceived by motorists driving in a 
traffic stream. 1 For signalized intersections, LOS is based on the average delay 
a vehicle will experience at the intersection (in seconds) averaged over a one
hour period. For unsignalized intersections, LOS grades are based on "reserve 
capacity," or the remaining capacity available to service vehiCles (in 
passenger cars per hour), also averaged over an hour. Table 1 shows the various 
LOS grades, qualitative descriptions, and quantitative definitions for 
signalized and unsignalized intersections. 

TABLE 1: LEVEL OF SERVICE CRITERIA FOR SIGNALIZED AND 
UNSIGNALIZED INTERSECTIONS 

--Signalized-- --U nsignalized--
LOS Characteristics Stopped Delay Reserve Capacity 

(sec) (pcphr)t 

A Little or no delay ~ 5.0 >400 
B Short delays 5.1-15.0 300-399 
C Average delays 15.1-25.0 200-299 
D Long delays 25.1-40.0 100-199 
E Very long delays 40.1-60.0 1-99 
F Extreme delays > 60.0 0 

t Passenger cars per hour. 

EXISTING LEVELS OF SERVICE 

Seven major intersections in Richmond were analyzed for existing levels of 
service. Table 2 shows the results for the morning and afternoon peak hours at 
each intersection. The Bridge Street signalized intersection operates at a 
Level-Of-Service "B" representing "Short Delays" during both peak hours, 
given optimal traffic signal timing. "Little or No Delays" (LOS" A") are 
experienced at most of the unsignalized intersections. The longest delays for 
critical movements among the unsignalized intersections are experienced by 
vehicles turning from Governor Peck Road onto Route 117, and turning left from 
Route 117 onto Route 2. Detailed analyses are included in Appendix 5. 

1 Transportation Research Board, p.1-3. 
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TABLE 2: EXISTING LEVELS OF SERVICE 

AM Peak PM Design 
Intersection Critical Movement Hour Hour 
Rte 117/Gov. Peck Rd Gov. Peck (If/rO D C 

SB Rte 117 (If) A A 
Rte 2/Rte 117 Rte 117 (If) E E 

Rte 117 (rt) A A 
EB Rte 2 (If) A A 

Bridge St/Rte 2 (Signalized) B B 

Bridge St/Cochran (All) A A 
Rd/Thompson Rd 
Huntington Rd/ (All) A A 
Hinesburg Rd 
Fay's Corner (All) A A 
Rte 2/Stage Rd (All) A A 

ACCIDENTS 

Accident data for the Town of Richmond were obtained from the V AOT 
and were analyzed to determine whether the Town had any intersections or 
roadway sections which experienced a large number of accidents. These data 
include only accidents which were reportable to the State: accidents which 
include an injury and/or property damage in excess of $500. The VAOT accident 
listings are included in Appendix 1. 

Every two years, the V AOT publishes a report which identifies "High 
Accident Locations" for intersections and roadway sections along State 
highways throughout Vermont.1 A high accident location is defined as an 
intersection or section of roadway that experiences an accident rate greater 
than the "critical accident rate." The critical accident rate is a computed 
number specific to each intersection, based on traffic exposure and average 
accident rates at similar intersections or roadway sections. If an intersection or 
roadway section exceeds the critical rate, it experiences a statistically high 
accident rate. Statewide, there are 112 high accident location intersections and 
127 high accident sections. 

There are two high accident sections in Richmond that are listed in the 
most recent VAOT report. One is on Interstate-89 and is not addressed in the 
scope of this study. The other high accident location is a section of Route 2 
which includes the Bridge Street intersection. In the report, which is based on 
1983-1987 accident data, this section ranked 75th out of 127 (with #1 being the 

1 High Accident Locations 1983 - 1987 Data, Vermont Agency of Transportation 
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most severe). There were no high accident intersections listed in the report for 
the Town. 

HIGH ACCIDENT INTERSECTION ANALYSIS 

The critical and actual rates were calculated for the intersections and 
sections along Route 2, Route 117, Huntington Road, and Hinesburg Road using 
updated data to determine how they compare to similar intersections and 
sections in the State. The actual rate is the accident rate that the intersection 
or section experiences based on five years of accident data (1985-1989) and the 
average daily traffic at the intersection/section. The table below summarizes 
the accident rates for the intersection analysis. Seven intersections were 
reviewed, and all but one intersection (by the Round Church) have accident 
rates which are higher than the Statewide average. Two, however, have 
actual accident rates which exceed the intersection's calculated critical rate: 
the Route 2/Route 117 intersection, and Pay's Comer. This means that these two 
intersections experience accident rates which are statistically high, and would 
be considered high accident locations in Vermont. 

TABLE 3: INTERSECTION ACCIDENT ANALYSIS SUMMARY (1985-1989) 

Intersection 

Rte 2/Rte 117 

Rte 2/Bridge St 

Rte 2/Jonesville Br. 

Pay's Comer 

Hinesburg/Thomp-
son/ Cochran Rds 
Huntington/ 
Hillview (N) Rds 
Hinesburg/ 
Huntington Rds 

Number 
of 

Accidents 

20 

14 

4 

7 

4 

5 

7 

Avg. 
Daily 
Traffic 

5760 

6920 

2250 

1350 

4530 

2100 

3440 

Actual 
Rate 

[;] 
1.11 

0.97 

I 2.84 

0.48 

1.30 

1.12 

HIGH ACCIDENT ROADWAY SECTION ANALYSIS 

Average 
Rate 

0.643 

0.643 

0.643 

0.643 

0.643 

0.643 

0.643 

Critical 
Rate 

1.23 

1.19 

1.54 

1.76 

1.30 

1.57 

1.39 

Accident analyses were performed on sections along Route 2, Route 117, 
Huntington Road, and Hinesburg Road. Section analyses are usually performed 
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in 0.3 mile increments. Over the five-year period that was analyzed, there 
were 16 accidents resulting in 9 injuries and no fatalities on Route 117 in 
Richmond. The section analysis of Route 117 resulted in a high accident section 
in the vicinity of its intersection with Route 2. The analysis of Route 2 yielded 
three sections whose actual rates exceeded the critical rates. These three 
sections include Route 2's intersection with: 1) VT 117, 2) Bridge Street, and 3) 
Stage RoadlJonesville Bridge. The graph below illustrates these results. 

FIGURE 3: ROUTE 2 SECTION ACCIDENT ANALYSIS 
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VT 117 Bridge Street Jonesville Bridge 

The thick black line shows the critical rate for the length of Route 2. This 
rate is dependent on average daily traffic, and the changes in the rate's value 
are accounted by fluctuations in average daily traffic (ADT) along Route 2. The 
gray line is the Statewide average accident rate, established by the State of 
Vermont, for FAS (Federal Aid State) Rural routes. The thinner black line is 
the actual accident rate along the various sections of Route 2. This rate is 
dependent both on average daily traffic and number of accidents. The areas 
where this line falls between the thick black and gray lines indicate sections of 
Route 2 which experience accident rates which are higher than the State 
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average. The peaks above the thick black line indicate sections which exceed 
the critical rate, and would, therefore, be considered high accident sections. To 
reiterate, these sections include Route 2's intersection with VT 117, Bridge 
Street, and Stage Road/Jonesville Bridge. 

The vast majority of the accidents which occurred at the Bridge Street 
intersection were caused by failure to yield the right-of-way. Causes of 
accidents at the VT 117 intersection were much more variable, ranging from the 
failure to yield the right-of-way to slippery road conditions. The complete 
accident listing report provided by the State is included in Appendix 1. 

The section analysis procedures described above were also performed on 
Huntington Road, yielding the results in Figure 4. 

FIGURE 4: HUNTINGTON ROAD SECTION ACCIDENT ANALYSIS 
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Huntington Road has several sections which experience accident rates 
which are higher than the Statewide average. Two sections, however, have 
accident rates which exceed the critical rate. These sections include Huntington 
Road's intersection with the southern end of Hillview Eoad, and its 
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intersection with Hinesburg Road. Substandard comer sight distance at these 
two intersections could be affecting safety. Sight distance is discussed in more 
detail in the following section. The most frequently cited causes of accidents on 
Huntington Road are excessive speed and slippery road conditions. 

Hinesburg Road has several sections with higher than average accident 
rates (see Figure 5). Hinesburg Road also has two sections, both of which 
include intersections, whose accident rates exceed the critical rate. These 
sections include Fay's Comer, and not surprisingly, Hinesburg Road's 
intersection with Huntington Road. Fay's Comer is unusual in that the through 
movement at the intersection is actually a right tum for inbound traffic and a 
left turn for outbound traffic. Stopping sight distance is substandard at this 
intersection, especially for the through movement. Causes of accidents at these 
intersection were also quite variable. 

Figure 5: Hinesburg Road Section Accident Analysis 
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The State's policy for high accident intersections which are also part of a 
high accident section, is to give precedence to the intersection. Therefore, an 
intersection's whose actual rate exceeds the critical rate for both the 
intersection and the section analysis, will be considered a high accident 
intersection only. 

The results of this analysis indicate that in some cases an intersection will 
not be considered a high accident location, while the section which includes 
the intersection may be. A section analysis includes accidents which occur in a 
0.3 mile section surrounding an intersection, and would therefore, include all 
accidents occurring not only at an intersection but in close proximity to it. For 
this reason, an intersection's actual rate could be less than its critical rate 
while the section analysis which includes the same intersection could yield an 
actual rate which exceeds its critical rate. 

SIGHT DISTANCE AND ROADWAY GEOMETRICS 

Corner sight distance is defined as the length along a major roadway that 
is visible to a vehicle stopped at a side street or driveway. The adequacy of 
this sight distance is dependent on the design speed of the roadway. Sight 
distance should be sufficient so that a vehicle can clearly see enough roadway 
to be able to enter the major road without requiring oncoming vehicles to slow 
down. Substandard corner sight distance measurements were measured at six 
intersection approaches. Table 4 shows the recommended and the measured 
corner sight distance for each of the intersections (in feet). 

Stopping sight distance is the length of roadway ahead that is visible to 

the driver. The minimum stopping sight distance on a section of roadway, based 
on its design speed, is the distance required for a driver to stop a vehicle to 
avoid hitting a stationary object in the roadway. 

The typical causes of inadequate stopping sight distance are sharp curves 
and steep grades. Four sections of roadway in Richmond have particularly poor 
stopping sight distances: Huntington Road (Farr's Corner) just east of the 
Hinesburg Road/Huntington Road intersection, Hinesburg Road at Fay's Corner, 
Huntington Road at the southern intersection with Hillview Road, and the 
southbound approach of the Bridge Street bridge. Table 5 shows the 
recommended and measured stopping sight distance (in feet) for these locations 
by direction. Although the legal speed limit is 45 mph at Fay's Corner, warning 
signs show a speed limit of 20 mph. At 20 mph, the recommended stopping sight 
distance is 125 feet. Even at this speed, stopping sight distance for the 
eastbound approach is substandard. 
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TABLE 4: INTERSECTIONS WITH SUBSTANDARD CORNER SIGHT 
DISTANCE 

Recommended Measured 
Intersection Corner Sight Corner Sight 

Distance1 Distance 

Route 2/Johnny Brook Road 500 190 

Huntington Rd/Hinesburg Rd 450 430 
Route 2/Stage Rd 400 123 

Hinesburg Rd./ Cemetery Rd: 
westbound from Cemetery Rd 450 338 

Route 2/Jonesville Bridge 400 247 

Huntington Rd/Hillview Rd 
(south end): southbound approach 450 368 

TABLE 5: ROADS WITH SUBSTANDARD STOPPING SIGHT DISTANCE 

Road Section 

Huntington Road (25 mph) at 
Farr's Corner 

Eastbound 
Westbound 

Huntington Road (25 mph) at 
Hillview Rd. (south end) 

Hinesburg Road (45 mph) at 
Fay's Corner 

Eastbound 
Westbound 

Bridge Street Bridge at 
southbound approach 

Recommended 
Stopping Sight 

D 2 istance 

150 
150 

325 

325 
325 

150 

Measured 
Stopping 

S' h D 19l t istance 

102 
259 

137 

48 
132 

51 

1 American Association of State Highway and Transportation Officials (AASHTO), A 
Policy on Geometric Design of Highways and Streets, Washington DC, 1990, p. 762. 
2 AASHTO, p. 470. 
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The AASHTO manual, A Policy on Geometric Design of Highways and 
Streets, provides highw~y designers and engineers with a set of guidelines for 
the construction of new roads and highways. These standards are not meant to 
be used for the resurfacing, reconstruction, or rehabilitation of existing roads. 
The AASHTO manual refers projects of this type (3R) to a Transportation 
Research Board Special Report entitled, Designing Safer Roads: Practices for 
Resurfacing, Restoration, and Rehabilitation 1. These standards are less 
stringent than the AASHTO standards with recommended lane and shoulder 
widths dependent on average daily traffic, average running speed and truck 
volumes. Table 6 outlines these standards, which are more appropriately used 
for reviewing geometries of existing roadways. 

Richmond has several roads with outstanding scenic quality, most of 
which fall into the category of roads with an ADT of 751-2000, average running 
speeds under 50 mph, and less than 10% trucks. According to the table below, 
the standard for roads of this type includes 10-foot lanes with 2-foot shoulders 
for a total road width of 24 feet. All of Richmond's paved roads meet these 
standards, with the exception of the Jonesville Bridge. The road width on 
either side of the bridge is 17 feet, and the bridge itself is 15 feet wide. This is 
not the only case in Richmond where the bridge has a road width that is 
narrower than the approaches. AASHTO recommends bridge widths be at least 
as great as their roadway approach widths. Moreover, many of Richmond's 
gravel roads do not meet these standards. Road widths on the gravel roads 
range from 15 feet (Bunn Kenyon and Stage Roads) to 23 feet (Hillview and 
Cemetery Roads). 

TABLE 6: MODIFIED 1978 FHWA RRR STANDARDS FOR LANE AND 
SHOULDER WIDTHS 

Width (ft) 

10% or More Less than 
Trucks 10% Trucks 

Avg. Running 
ADT Speed (meh) Lanes Shoulders Lanes Shoulders 

1-750 Under 50 10 2 9 2 
50 or more 10 2 10 2 

751-2000 Under 50 11 2 10 2 
50 or more 12 3 11 3 

Over 2000 All 12 6 11 6 

1Special Report 214, Designing Safer Roads, Practices for Resurfacing, Restoration, and 
Rehabilitation, Transportation Research Board, National Research Council, 
Washington DC, 1987. 
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Not all Vermont roads need to be improved to comply to "standards" in 
order to be safe roads. While safety should be the highest priority, 
improvements can be made to roads which minimize the impact on their scenic 
qualities. The State has many roads which provide visitors and residents a 
wonderful view of the rural landscape. A publication entitled The Vermont 

Backroad1 provides guidelines for roadway modifications which "provide safe 
vehicular operation, long range reduction of maintenance costs, and a roadway 
that is attractively integrated with the roadside and surrounding landscape". 

OTHER ANALYSES 

On Friday, June 7, a speed check survey was performed on three roads 
between 5:55 PM and 7:10 PM. Huntington Road was surveyed south of its 
intersection with Hinesburg Road, Hinesburg Road was surveyed near the 
Hinesburg/Richmond town line, and Route 2 was surveyed east of the 1-89 
ramps near the cemetery. The results, which are summarized in the table 
below, indicate that, the average and 85th percentile speeds are consistent 
with the speed limits that are set. 

TABLE 7: SPOT SPEED CHECK RESULTS 

85th North- South-
Speed Per- 00und 00urd Total Number 

Road Limit centile Avg Avg Avg Sampled 

Huntington Rd. 45 46 43.1 37.4 39.5 74 
Hinesburg Rd. 45 50 45.2 44.6 44.9 23 
Route 2 50 47 42.4 44.0 43.3 104 

Finally, the 1989 Fitzpatrick-Llewellyn traffic impact analysis report for 
the Richmond East Residential Subdivision was reviewed. The report 
indicated that a left-tum lane for southbound traffic turning onto Cochran Road 
from Bridge Street was warranted under 1989 design hour conditions. Our 
analysis of this intersection, based on turning movement counts performed in 
May 1991 and adjusted to design hour, indicates that a left-turn lane is not 

warranted at this intersection until 1997, assuming a annual growth rate of 9%. 

1 The Vermont Backroad, A Guide for the Protection, Conservation, and Enhancement 
of Its Scenic Quality, Northeast Environmental Design, Woodstock, VT, March 1974. 
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TASK 2: THE RICHMOND TRAFFIC DEMAND 
FORECASTING MODEL 

The Chittenden County Regional Travel Demand Model was developed by 
the Chittenden County Regional Planning Commission and Resource Systems 
Group in 1989, based in part upon an extensive household survey. The survey 
derived infonnation about Chittenden County residents from a sample of 
approximately 500 households. Data on the origins, destinations and other 
characteristics of approximately 4,000 trips made by members of these 
households were compiled. Land use data such as numbers of single and multi
family dwellings and numbers of individuals employed were collected for 152 
traffic analysis zones within Chittenden County. Finally, data on over 800 
roadway sections and 600 intersections were compiled. These data were 
incorporated into a set of computer files which comprise the Chittenden County 
Regional Travel Demand Model.l 

RICHMOND SUB-AREA DEVELOPMENT 

In order to prepare traffic forecasts for the Town of Richmond, Resource 
Systems Group developed a traffic demand model using TModel2 software. The 
Chittenden County Regional Traffic Forecasting Model was used as a base. The 
Richmond portion of the regional model was disaggregated to generate the 
Richmond sub-area model. This involved adding intersections and roads, as 
well as disaggregating the land use from one zone (in the regional model) to 
twelve zones (in the sub-area model). 

The model is comprised of two attributes, the land use and the network. 
The first step of the modeling procedure involved the development of both the 
land use and network files. These files were then used in a computer run, and the 
model was "calibrated" S<? that the results simulate the ground counts (taken in 
Task 1). These steps are outlined below, along with the model results. 

RICHMOND SUB-AREA LAND USE 

To develop the Richmond sub-area model, a zone structure had to be 
developed which represented all the major trip origins in the town. After 
meeting with the Planning Commission and other town officials, Resource 

1 Resource Systems Group. Development of the Chittenden County Regional 
Transportation Model. Prepared for the Chittenden County Regional Planning 
Commission and the Chittenden County Metropolitan Planning Organization. Essex 
Junction, VT: August 1989. 
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Systems Group prepared a preliminary zone map which was presented at the 
June 19,1991, Planning Commission meeting. After input from the Commission, 
this map was revised slightly and is presented below in its final form. 

FIGURE 6: RICHMOND ZONE MAP 
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The Richmond section of the regional model was disaggregated into 12 
land use zones. TModel2 uses the land use in each zone to calculate how many 
trips will begin and end there. Trips can be thought of as falling into four 
categories based on any geographic area (Richmond Town - for example). 
Internal to internal trips are those which start and end in Richmond. Internal to 
external trips start in Richmond but end outside the town. External to internal 
trips start outside Richmond but have destinations within the town. Finally, 
external to external trips are through trips which neither start nor end in 
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Richmond, but might use Richmond roads. The model is capable of calculating 
totals for each of these trip categories. All trips, except the external to 
external, are related to the land use located in the Richmond zone structure. 

The model simulates the Design Hour, which is defined as the 30th 
highest hour of the year. This is the period which roads and intersections are 
usually designed to accommodate. The design hour is usually the PM peak hour 
of traffic on a summer day. In the PM peak hour we would expect that houses 
would generally be a destination for trips as people are returning home from 
work. Office space would most likely be an origin for trips as people leave 
work. Finally, retail would probably be both an origin and a destination for 
trips as people are both coming to and from shopping during the PM. The model 
has been designed with these trip making characteristics represented. 

The total number of trips in the model is driven by the total number of both 
multifamily and single family houses. As the number of houses grows, the total 
number of trips in the model grows. As the total number of retail and office 
space grow, however, the total number of trips is only redistributed among the 
land use but does not increase. We therefore term the model a production 
constrained model. This is important to keep in mind when analyzing the land 
use projections because, for example, an increase in commercial land use does not 
imply a regional increase in vehicle trips, but does cause a re-distribution of 
trips on the roadway network. 

Resource Systems Group used the Town's tax cards and the tax listing to 
obtain the type and size of land uses located in each zone. Land use types were 
separated into five categories; single-family housing, multi-family housing, 
retail, warehouse, and office. Housing is recorded in housing units and all other 
information is recorded in thousands of square feet of floor space. The regional 
model also uses institution as a land use type. Because of the small effect 
institutional land use would have in Richmond, and the difficulty of obtaining 
this information from the tax cards, we distributed institutional among the 
other three non-housing land uses. Table 8 shows the land uses used in 
Richmond by zone (zone numbers are shown in Figure 6 above). 
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TABLE 8: RICHMOND EXISTING LAND USE BY ZONE 

ZONE 

1 

2 

3 

4 

5 
6 

7 

8 

9 

10 

11 

12 

TOTAL 

SFDU 

54 

92 

185 

107 

195 

98 

314 

34 

22 

55 

37 

10 

1203 

MFDU Retail 

0 0 

6 8 

6 0 

0 16 

3 0 

6 0 

20 18 

16 5 

11 3 

15 19 

38 19 

16 0 

137 87 

Wareh. Office Institute 

0 0 0 

19 12 0 

8 0 0 

0 24 0 

0 0 0 

0 0 0 

0 27 0 

0 7 0 

0 5 0 

3 30 0 

7 29 0 

0 0 0 

36 135 o 

The existing land use was used to calibrate the model to the traffic counts 

performed in Task 1. In order to forecast future year conditions, a low growth 
land use scenario and a high growth land use scenario were calculated for 
Richmond for the year 2000. 

TABLE 9: LOW GROWTH LAND USE PROJECTION FOR RICHMOND 

ZONE 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

TOTAL 

SFDU 

66 

104 

197 

143 

231 

110 

374 

46 

34 

67 

49 

22 

1445 

MFDU 

1 

7 

7 

4 

7 

7 

27 

17 

12 

16 

39 

17 

165 

Retail Wareh. Office Institute 

0 0 1 0 

8 19 13 0 

0 8 1 0 

16 0 25 0 

0 0 1 0 

0 0 1 0 

26 4 41 0 

6 1 10 0 

5 1 7 0 

20 3 32 0 

20 7 31 0 

1 0 2 0 

105 43 162 o 
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Only one land use projection was used for the rest of the region based on the 
Regional Planning Conunission's projections. Since it is always difficult to 
project into the future, these two scenarios were designed to represent the high 
and low bounds. The results of these projections are shown in Tables 9 and 10 
below. The low growth land use projection assumes that the land use in 
Richmond will grow at 2.05 percent per year, which results in 20 percent total 
growth over the 9-year period. This calculation was based on the Vermont 
Office of Policy Research and Coordination report on Population Projections 
1990 - 2000. 

TABLE 10: HIGH GROWfH LAND USE PROJECTION FOR RICHMOND 

ZONE SFDU 

1 

2 

3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

TOTAL 

78 

116 

209 

179 

267 

122 

435 

58 

46 

79 

61 

34 

1686 

MFDU Retail 

3 1 

9 9 

9 1 

8 16 

11 1 

9 1 

34 35 
19 8 
14 7 

18 21 

41 21 

19 2 

192 122 

Wareh. Office Institute 

0 1 0 
19 13 0 

8 1 0 

0 25 0 

0 1 0 

0 1 0 

7 54 0 
1 13 0 

1 10 0 

4 33 0 

8 33 0 
1 3 0 

51 190 o 

Because the low growth rates were slightly below the Chittenden County 
Regional Planning Conunission's projections for the year 2000, the low growth 
rate projections were doubled in order to obtain a high growth rate projection. 
Both the high and low land use projections were used in Task 3 to predict the 
effect on traffic flow. 

RICHMOND SUB-AREA NETWORK 

The network is comprised of intersections (nodes) and sections of roads 
between intersections (links). The regional model contains 692 nodes and 954 
links, which already includes many of the roads in Richmond. The Richmond 
sub-area model has 727 nodes and 992 links. The decision as to which 
intersections and roads to include was made in much the same way as for the 
zone structure. After conversations with the Planning Conunission and an 
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extensive survey of Richmond (Task 1), Resource Systems Group proposed a 
network structure for the town. This structure was presented at the Planning 
Commission meeting on June 19, 1991. In response to the Planning Commission 
comments, certain changes to the proposed network were made. The final 
network is shown in Figure 7 below where the dark lines are roads included in 
the model. Every intersection on a dark line (included road) is also included in 

the model. 

FIGURE 7: RICHMOND NETWORK STRUCTURE 
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There are several attributes which were be coded into both link and node files. 
Link information includes: 

... number of lanes 

... directional capacity (in vehicles per hour) 

... length (in tenths of a mile) 
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..... design speed (speed limit unless this is not a realistically attainable 
speed) 

Node information includes: 
..... capacity (total intersection capacity) 
..... type of control (signal, 1,2,3, or 4 way stop control, or yield) 

From this information, the model is able to assign trips to the network based on 
the method described below. 

RICHMOND SUB-AREA MODEL CAUBRA TION AND "FIT" 

When the model is run, a weighted travel time is calculated based on the 
link and node files, and the level of congestion. The travel time is based on a 
weighted combination of the travel time and the travel distance. The distance 
is simply the length of each section of road. The time, however, is based on a 
combination of the distance, roadway congestion, and intersection congestion. 
The model uses this weighted travel time to make "decisions" as to which road 
each trip is most likely to follow. The model then "assigns" each trip to a 
particular path which usually involves several intersections and sections of 
road between the origin and destination of the trip. Through this method, the 
model predicts the traffic volumes that will occur on each roadway and at each 
intersection. 

There are standard tests for checking how well the model "fits" the 
existing "ground counts." One standard test is checking model projections for all 
the roads for which actual count data are available. A root mean squared error 
(RMSE) can be mathematically calculated to represent this fit. Because of the 
small number of roads in Richmond, it is difficult to precisely calibrate the 
model. We attained a RMSE of 42 which is comparable to the RMSE of 38 in the 
regional model. A more important test of the fit is a comparison of the turning 
movements at each of the major intersections. We calculate that the average 
error on the seven intersections analyzed for the scenarios was 7 percent below 
the ground counts. This is a very close fit. Because of these results, we are 
confident that the model is well calibrated and is a reasonably reliable tool for 
forecasting future volumes on roads and at intersections. 

USE OF RICHMOND SUB-AREA MODEL 

The Richmond Sub-Area Model is designed to assess the impacts of 
particular land use changes or roadway improvements on all other roads in 
Richmond. Bec~use the model is projecting the "trends" of traffic flow, it is not 
a valid tool for assessing very small impacts. We recommend that the model be 
used for land use changes which generate over 50 vehicles in the PM peak hour. 

t m 

'l tJ 

n 
(' 
.~ " r·.' 

.' 

(-

[, . . '~ 

[1 

[ 

U ~~ 

D 'i 
,'i 

L 
r~ <J .' 

.~. 

r 'j 

u '.~ 
" 

I 
I 
" 
, 

L 



RESOURCE 
SYSTEMS 

GROUP 

RICHMOND TRANSPORTATION PLANNING STUDY: JUNE 1992 
Page 25 

The model is best suited to assess the impacts of proposed new roads. Analysis 
of capacity-enhancing changes to roads or intersections may be applicable if 
they are significant enough to alter travel times. 

Included with this report is a diskette containing all the files needed to 
run the model (one copy submitted to the Town, others are available upon 
request). The model cannot be used, however, without the necessary hardware, 
software, and expertise. Currently, Chittenden County Regional Planning 
Commission has the capabilities to perform analyses with the model, and has 
a copy of the necessary Richmond sub-area files. We also suggest that large 
traffic impact analyses performed by private consultants use the model for 
their traffic forecasting, were applicable. This serves the purpose of reducing 
consultant assumptions and makes all traffic studies more uniform and easier to 
compare. 

TASK 3: ANALYSIS USING THE RICHMOND 
MODEL 

The Richmond model was used to forecast the effects of two network 
alternatives. These alternatives were run with both a high and a low 
Richmond land use growth rate. The four scenarios are shown below. 

1) Signalize Route 117/Route 2 with HIGH growth land use scenario, 

2) Signalize Route 117/Route 2 with LOW growth land use scenario, 

3) Link Johnny Brook Road to align opposite Huntington Road and 
signalize Route 117/Route 2 with HIGH growth land use scenario, 

4) Link Johnny Brook Road to align opposite Huntington Road and 
signalize Route 117/Route 2 with LOW growth land use scenario, 

Currently, the Route 117/Route 2 intersection is operating at level of 
service "E." The intersection is also a high accident location. It is reasonable to 
expect that without major roadway improvements, this intersection will need 
to be signalized within the next 10 years. The model was, therefore, used to 

predict the effect of a signal at this location. 
A second potential roadway improvement is the addition of Johnny Brook 

Road connecting from Route 2 to Huntington Road. This would involve far more 
work, but has the potential to draw trips away from the intersection of Route 
2/Bridge Street. This scenario also includes the signal at the Route 117/Route 2 
intersection because this is a likely improvement. 

The results of these scenarios are shown in terms of 1) resulting levels of 
service analyses, and 2) changes in roadway volumes. The model-generated 
turning movements at key intersections were used to calculate intersection levels 
of service. Also, the volumes on important roadways from each scenario were 
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used to calculate the percentage difference from the base runs. An explanation 
of these analyses and the results are presented below. 

INTERSECTION LEVELS OF SERVICE 

Table 12 shows the 1991 "base year" and estimated 2000 "future year" 
level of service results for each intersection analyzed in Task 1. The future year 
analyses were performed under the four scenarios mentioned above. There are 
two separate effects of this analysis which need to be distinguished from one 
another. The first effect is the change in intersection level of service resulting 
from the 10-year land use growth projection. The second effect is the impact of 
alternative scenarios on the projected year 2000 roadway volumes. 

EFFECTS OF lO-YEAR LAND USE PROJECTION 

The level of service for vehicles leaving Governor Peck Road declines 
slightly from existing 1991 PM conditions of LOS "C" to LOS "D", corresponding 
to "Long Delays", for three of the four scenarios. The LOS at the Route 2/Route 
117 intersection can be improved by optimizing the signal timing resulting in a 
LOS "B", corresponding to "Short Delays". For the purpose of these analyses, it 
was assumed that each approach could be widened to two lanes. 

Even with optimized signal timing, the level of service at the Bridge 
Street signalized intersection declines from existing conditions (LOS "B" during 
the PM Peak Hour) to LOS "C" for the first two scenarios. When Johnny Brook 
Road is connected to serve as a through-road, the level of service at the Route 
2/Bridge Street intersection improves to LOS '13". No significant changes in 
level of service occur at the Bridge Street/Cochran Road/Thompson Road 
intersection, Fays Comer, or the Jonesville intersection under any future 
analysis scenario. 

EFFECTS OF SCENARIOS ON PROJECTED YEAR 2000 TRAFFIC VOLUMES 

The most significant intersection level of service changes are seen at the 
Huntington Road/Hinesburg Road intersection. With the connection of Johnny 
Brook Road from Route 2 to Huntington Road, the level of service for vehicles 
approaching from the northeast on Huntington Road changes from LOS "A" to 
"D" ';1nder the HIGH land use scenario, and to LOS '~C" under the LOW land use 
scenario. Vehicles on the Hinesburg Road approach would experience a LOS 
"e" corresponding to "Average Delays" for both land use scenarios. The 
analyses for this intersection were conducted with the assumption that the 
intersection would be realigned so that the Hinesburg Road and westbound 
Huntington Road approaches would be the minor legs of the intersection. The 
northbound Huntington Road and southbound Johnny Brook Road approaches 
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would carry most of the traffic and therefore would be the major legs of the 
intersection. 

TABLE 11: FUTURE PM DESIGN HOUR LEVELS OF SERVICE 

2000 2000 2000 2000 
1991 Hi La Hi La 

Intersection Critical Movement PM Sig Sig Sig,JB Sig,JB 
Rte 117/Gov. Gov. Peck (If/rt) C D D D C 
Peck Rd SB Rte 117 (If) A A A A A 
Rte 2/Rte 117 t (Signalized) B B B B 
Bridge St/Rte 2 (Signalized) B C C B B 
Bridge St/ Thompson A A A A A 
CochranRd/ Cochran A B B A A 
Thompson SB Bridge A A A A A 
Huntington Rd/ Hinesburg (rt) A A A 
Hinesburg Rd Huntington (if) A A A 

Hinesburg (If) A B B 
4-Way WB Huntington D C 

Hinesburg C C 
NB Huntington (if) A A 
Johnny Brook A A 

Fay's Corner (All) A A A A A 
Rte 2/Stage Rd (All) A A A A A 

t Each turning movement has own lane. 

Other effects of the scenarios include a slight improvement iIi. level of 
service at the Bridge Street/Route 2 intersection with the Johnny Brook Road 
connection in place. There is also an improvement in level of service at the 
Cochran Road leg of the Bridge Street/Cochran Road/Thompson Road 
intersection with the connection of Johnny Brook Road. 

The intersection level-of-service results for these scenarios suggest that 
connecting Johnny Brook Road through would draw people away from the 
downtown area, and improve traffic flow at the Route 2/Bridge Street 
intersection. Connecting Johnny Brook Road would, however, result in longer 
delays at the Huntington Road/Hinesburg Road intersection. The Route 
2/Route 117 intersection was not analyzed without a signal because the signal is 
expected to be warranted by the year 2000 (under either growth scenario). We 
would expect, however, that this intersection will operate at LOS "B" in the 
year 2000 under both high and low growth cases (see Appendix 6). 

Based on these results, we conclude that the signalization of the Route 
2/Route 117 intersection (which is assumed to be in place by the year 2(00) will 
not have a detrimental effect on other intersections analyzed in Richmond. 
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Furthennore, we conclude that the intersections in Richmond will continue to 
operate at acceptable levels of service without connecting Johnny Brook Road. 

CHANGE IN ROADWAY VOLUMES 

The volumes on all the major links were saved to compare the effect of 
each scenario on roadway volumes. In order to compare these volumes to a base, 
the base model was run with both high and low land use projections. The two 
roadway scenarios, signalization of RotIte 117/Route 2 alone and signalization 
of Route 117/Route 2 along with Johnny Brook Road connected, were run with 
both high and low forecasts. The high forecasts were compared to the high 
base runs and the low forecasts were compared to the low base runs. The results 
of these analyses are shown in Appendix 7. 

Analysis of the signalization of the Route 117/Route 2 intersection with 
high and low growth projections shows that there will be little change in 
volumes caused by the signal. Minor increases were noted on both Route 117 and 
Governor Peck Road. This is most likely caused by the greater accessibility of 
these roads after the signal is in place. The change throughout Richmond is 
small, however, because a signal at the Route 117/Route 2 intersection is 
unlikely to cause any alternative route to become significantly more or less 
attractive. 

This analysis of roadway volumes shows a redistribution of traffic with 
the Johnny Brook Road connected through to Huntington Road. Both Route 117 
and Governor Peck Road volumes continue to be slightly higher than the base 
volumes, caused in part by the new signal. With Johnny Brook Road connected, 
it is faster for vehicles with destinations in Hinesburg to use the new road and 
Huntington Road than to use Route 2 and Bridge Street. The result is 
approximately a 60% drop in traffic volumes on Route 2 and a 73% drop in 
Bridge St. volumes. The roadway congestion through the center of town would 
be reduced, and there would be a shift in traffic volumes from Route 2, east of 
the Richmond downtown, onto Cochran Road. The new vehicles on Cochran 
Road are also using Johnny Brook Road to access either the Interstate or Route 2 
west of the downtown. 

Based on changes in roadway volumes, we conclude that signalization of 
the Route 2/Route 117 intersection (which is' assumed to be in place by the year 
2000) will not significantly alter the current distribution of traffic using the 
roads in Richmond. The connection of Johnny Brook Road would, however, 
reduce the number of vehicles currently traveling through Richmond with 
destinations in Hinesburg and other towns to the southwest. This reduction in 
downtown traffic allows easier access for vehicles with destinations in the 
Richmond downtown. We conclude, therefore, that while intersection levels of 
service are projected to be satisfactory in year 2000, connection of Johnny Brook 
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Road would shift vehicles from the currently busy downtown to the new Johnny 
Brook Road. Any plans to connect Johnny Brook Road should include sight 
distance improvements at the Johnny Brook Road/US Route 2 intersection, as 
this measurement is currently severely deficient. 

TASK 4: DEVELOPMENT OF A PRIORITIZED 
PLAN 

This section summarizes the activities that have been performed under 
Task 4 which included the following activities: 

1) Options for mitigating safety and congestion problems identified in 
the previous tasks were determined. 

2) Conceptual designs and cost estimates for each option were developed 
following all applicable AASHTO and V AOT design guidelines. 

3) Based on the evaluation, recommendations were developed for an 
improvement program consisting of both near-term and longer term 
elements. 

4) A traffic impact fee system was developed that is sufficient to cover 
the costs of improvements required by future growth. The fee structure 
will meet the general standards required by Vermont's enabling 
legislation. 

5) Potential sources of funding for improvements were identified. 

Prior to beginning work on this task, the State was contacted to obtain a 
comprehensive list of scheduled road improvements for the Town of Richmond 
over the next five years. Currently there are eight improvements in Richmond 
on the State's list, four of which are Interstate-89 improvements and are of 
limited interest to this study. The other four improvements are all bridge 
projects, according to the State's Structures Engineer. The following list details 
each bridge improvement project: 

1. Bridge 24: This is a rehabilitation project to replace the deck on the 
bridge that crosses the Winooski River on Route 2. Construction should 
begin in 1992 or 1993. 

2. Bridge 25: This is also a rehabilitation project on the railroad bridge 
that crosses the Winooski River on Route 2. Again, construction is 

expected to begin in 1992 or 1993. 

3. Bridge 8: This bridge crosses the Huntington River and is located near 
the intersection of Wes White Hill and Cochran Road. Construction 
should begin in 1993 to replace the deck on this bridge. Final plans for 
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this rehabilitation project are expected to be presented to the Town in 
the spring of 1992. 

4. Bridge 10: The Jonesville Bridge is slated to be replaced in 1995, or 
earlier if additional funding becomes available. The State plans to 
send preliminary information to the Selectmen by March 1992. 

IMPROVEMENTS 

As a result of the work completed in Tasks 1 through 3, six areas of 
improvement were identified and approved by the Planning Commission in 
September 1991 for further study. The analysis that was performed for the 
Task 1 report revealed several locations in the Town that experienced 
statistically high accident rates, as defined by the VAOT. The focus of the 
analysis to date has been to identify locations that could benefit from 
improvements that would either improve safety or alleviate congestion. With 
this in mind, the following six locations were identified and the section below 
describes the costs associated with implementing the conceptual designs. In 
each case, the costs are based on designs that follow AASHTO and V AOT 
design guidelines. 

1. VT 117/US 2/GOVERNOR PECK ROAD 

Many alternatives were reviewed in determining the best option to 
mitigate safety and congestion problems at these intersections. The proximity 
of the northbound 1-89 ramps to the east and the railroad bridge to the west 
place considerable restrictions on improving lane configurations designed to 
improve traffic flow conditions. 

Two signalization options were explored in detail. One was to signalize 
both the US 2/VT 117 intersection and the 1-89 ramps and operate them with a 
single controller, and the other was to signalize both the US 2/VT 117 and 
VT 117/Governor Peck intersections. In essence, the two intersections in each 
case would be treated as one large intersection since they are separated by a 
distance of less than 200 feet. However, when the level of service was 
calculated for these scenarios, the high clearance times which had to built into 
the signal optimization to allow vehicles to pass through the gap between the 
intersections contributed to a calculated level of service "F" for the intersection. 
Considerable time had to be allocated to clearing the intersection of vehicles, 
resulting in insufficient time remaining to service the vehicular flow. 
Additionally, it has become clear that the US 2/VT 117 intersection is capacity 
constrained, and any improvements made in the general vicinity will be 
ineffective without increasing the capacity at that intersection. 
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In December 1985, the VOA T Project Planning Division studied these 
intersections, focusing on the railroad bridge, and published a report that 
included three improvement plans. Plan 1 involved widening the bridge on the 
north side to two twelve-foot lanes with eight-foot shoulders. This plan also 
included widening the 1-89 ramp approach and narrowing the VT 117 approach 
onto US 2. Plan 2 was similar to Plan 1 except the widening of the bridge was to 
occur on the south side instead of the north side. Plan 3 proposed a complete 
realignment of the intersection by bringing the bridge into the intersection as a 
"T", and changing the through traffic movement to VT 117 and the US 2 
westbound approach. US 2 eastbound traffic would have a controlled stop. This 
could only be accomplished by replacing the bridge to a location slightly north 
of its present location. 

The current plan, however, is to widen the bridge to two eleven-foot lanes 
with three-foot shoulders and widen the approaches to two eleven-foot lanes 
with four-foot shoulders, and to narrow the VT 117 approach. The V AOT is 
ready to go to bid on this project with construction to begin in Summer 1992. 
However, the Agency has not decided how to get farm equipment over the 
bridge during construction, and has the plan on hold until this issue is resolved. 

In light of these proposed improvements, further study into the 
intersection alignment with the aid of the V AOT design plans showed that 
certain lane improvements could be made which would enhance level of service 
at the intersection. An alternative lane configuration was analyzed that 
included exclusive right-turn and through lanes on the US 2 westbound 
approach, and exclusive left- and right-turn lanes on the VT 117 approach. The 
two-lane approach on VT 117 would include a taper which extended to a point 
just south of the Governor Peck intersection. The US 2 eastbound approach 
would continue to have a single-lane, although widened, approach. 
Additionally, the VT 117 and US 2 intersection would be signalized. The 
signalized level-of-service analyses incorporating these improvements resulted 
in "B" for both the AM and PM peak hours in the year 2000. Although Governor 
Peck Road and the 1-89 ramps would remain unsignalized, the levels of service 
at these intersections would benefit from improved conditions at the VT 117 IUS 

2 intersection. The level-of-service analysis with the new lane and signal 
configuration is included in Appendix 8. 

Since this project affects roads which are under the jurisdiction of the 
State, and the state is actively involved in improvements at this intersection, 

they would most likely want to study these options in more detail. Although it 
is probably too late to include these improvements with the construction that is 
slated for Summer 1992, if the Town approves these recommendations, they 
should be brought to the attention of the state as soon as possible. In the 
meantime, however, the Town should monitor conditions at the intersections 
and carefully review any projects that might add traffic to them. 
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The cost estimate below includes signalization of VT 117 IUS 2 intersection, 
and increasing the pavement width at the intersection in order to allow for two 
approach lanes on VT 117 and two approach lanes on westbound US 2. 

Earthwork 
Subbase 
Pavement 
Traffic Signals and Controller 
Loop Detectors 
Striping 
Signage 
Subtotal 
Engineering 
20 % Cont:ingerq 

Total 

2. US 2/BRIDGE STREET/JERICHO ROAD 

$15,000 
7,000 
6,000 

38,600 
7,125 
1,000 
1,000 

$75,725 
15,000 
15,145 

$105,870 

According to V AOT planners, the signal at this intersection is considered 
temporary, and the State intends to eventually upgrade it with a more 
sophisticated signal. The new signal would have the capability to provide 
actuated timing which would better respond to the sharp peaking periods 
experienced at this intersection. Even so, this is a difficult intersection to 
improve due to various constraints relating to parking and curb cuts. However, 
the proposed improvements at this intersection involve redesigning the 
intersection to provide left-turning lanes on all approaches, updated 

" signalization with protected phasing, and provisions for pedestrians. 
These changes would require a reduction in the amount of on-street parking 

along Bridge Street. The figures below represent changing the angle parking to 
parallel, with a net loss of approximately 10 on-street spaces. The loss of 
parking would be compensated by greatly improved traffic flow and safety. 
The trade-off between the loss of parking and the improvement in traffic flow 
is one that will need to be considered by the Planning Commission, Selectmen, 
and others in the town. 

Since the construction of a left tum lane on Bridge Street would cause a 
reduction in the allowable parking along the street, the estimate for this 
improvement includes an allowance to add parking elsewhere in the Village. A 
discussion with railroad officials revealed some interest on the railroad's part 
in selling or leasing land near the railroad tracks (behind the Post Office) for 
downtown employee parking. Although an outright sale of the property is 
unlikely, the railroad routinely leases property adjacent to their tracks. 
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Narrowing the entrance to the parking lot across from the Masonic block by 
limiting the curb cut to the southern end of the lot is also included in the 
estimate. The level-of-service analysis with the new lane and signal 
configuration is included in Appendix 8. The level of service for both the AM 
and PM peak hours for the year 2000 is "B". Alternatives to completely re
designing this intersection can be found in the Transportation Demand 
Management section below. 

Traffic Signals and Controller 
Additional Phases (2) 
Loop Detectors (6) 
Striping 
Signage 
New Pavement 
New Parking Area Pavement & Base 
New Curbing 
Subtotal 
Engineering 

20 % Contingm;y 

Total 

3. JONESVILLE 

$37,500 
4,900 

10,400 
1,000 
1,000 

6,300 

4,000 

2,000 

$67,100 
13,400 
16,100 

$96,000 

Improvement at this intersection involves increasing the sight distances at 
the US Route 2 intersection with Stage Road and the Jonesville Bridge by 
cutting back the ledge outcrop on the northeast corner, reconstructing the east 
bound US 2 approach to eliminate the s-curve, and relocating the intersection of 
the Jonesville bridge road and Stage Road to the west. 

There appears to be limited potential to excavate the ledge due to a 
residence located in close proximity to the edge, but this option can be more 
thoroughly explored if the Town decides to pursue this alternative. Since the 
bridge is already scheduled for replacement in 1995 or 1996, and the State 
intends to relocate it 150 feet towards the village, these improvements should 
be considered in conjunction with the replacement of the new bridge. As part of 
this project, Stage Road and the new Jonesville Bridge should be re-aligned at 
the new bridge location. Town officials should work closely with the State as 
preliminary plans are presented to ensure that the complete set of 
improvements are explored and integrated along with the bridge replacement. 
Costs for the Bridge replacement and relocation are not included since those 
will be a separately funded project. 
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Ledge Excavation 
Reconstruct US2 (1500 feet) 
Acquire ROW Northwest comer 
Subtotal 
Engineering 
20 % Contingeocy 

Total 

4. FAY'S CORNER 

$ 40,000 
180,000 
50,000 

$270,000 
27,000 
30,000 

$327,000 

Improvements to stopping sight distance at this intersection would greatly 
enhance safety. Therefore, the recommended improvements include removing 
the ledge outcropping on southeast comer and providing signage to configure the 
intersection as a 4-way stop. 

Ledge Removal $ 2,000 
Signage 500 
Striping 500 
Subtotal $ 3,000 
Engineering 1,000 
20 % Contingerxy 800 

Total $ 4,800 

5. HINESBURG ROAD/HUNTINGTON ROAD/FARR'S CORNER 

This stretch of road has a long history of accidents and high accident rates 
as well as at least one fatality. Proposed improvements to this area include 
reconstructing the intersection by raising Hinesburg Road, improving the 
intersection angle to be not less than 75 degrees, and reconstructing the road 
through Farr's Comer eliminating the s-curve. 

Reconstruct Intersection (1200 feet) $120,000 
Acquisition of ROW 50,000 
Reconstruct Huntington Road (800 feet) 80,000 
Subtotal $250,000 
Engineering 25,000 
20 % Contingency· 55,000 

Total $330,000 

( 

I·· 
,. 

'.\.: Ij 

'.'1 .. \ I' 
t .... : .. " 

[ 

r: I: 
U 

I 
! t ;. 

F .. 
',~ 

; .j 



RESOURCE 
SYSTEMS 

GROUP 

RICHMOND TRANSPORTATION PLANNING STUDY: JUNE 1992 
Page 35 

6. BRIDGE STREET BRIDGE 

The southbound approach of the Bridge Street bridge has substandard' 
stopping sight distance. Although this problem would be impossible to improve 
without replacing and realigning the bridge, it is possible that improvements 
could be made on the west side of the northbound approach. The sidewalk, rail, 
and curb extend into the road, and the pattern of wear on the curb indicates that 
it has been repeatedly struck by cars. Improvements at this approach would 
involve reshaping the curb at this location, and re-aligning the northbound 
approach. Additional right-of-way would have to be acquired on the east side 
of the road, and reconstruction would place the road closer to the existing 
residences and cause the removal of the large maples on that side of the street. 

Reconstruct Approach 
Acquisition of ROW 
Subtotal 
Engineering 
20 % Contingency 

Total 

$ 30,000 
25,000 

$ 55,000 

6,000 
12,200 

$ 73,200 

The cost estimates provided in this section are based on data from three 
sources: 1) Means Sitework Cost Data, published by R.S. Means Company, 2) 
unit cost prices published by the Vermont Agency of Transportation, and 3) 

previous cost estimates provided by contractors. All of these costs are based 
solely on conceptual plans, not engineered construction plans, to provide a ball
park estimate for each project. 

When determining the cost of upgrading or reconstructing a road segment, it 
is first determined what would most likely be involved in the process. For 
instance, in upgrading a town highway, pavement and base widths and depths 
for typical sections are assumed. Projects generally average approximately 
$100.00 per linear foot of road. In the case of upgrading US 2 in Jonesville, 
additional items such as rock excavation and borrow (fill) have been included 

since these items would most likely be higher than average. 
The ''Means'' cost data are used in determining new traffic signal costs 

including phases, loop detectors and poles. If the acquisition of land is 
necessary for any project, an allowance is carried for that item, although this is 
generally the most difficult cost to predict. 

Engineering costs generally run 10% to 15% of the construction cost. 
Permitting costs are determined after determining which permits may be 
necessary. This is somewhat difficult since controversial projects are often 
accompanied by higher permitting costs. 
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TRANSPORTATION DEMAND MANAGEMENT 

Another way to meet transportation needs including constraints on 
capacity is to implement transportation demand management (TOM) strategies. 
In situations where increasing capacity comes at tremendous environmental and 
financial cost, TDM can provide an alternative approach. TDM is an action or a 
set of actions that influences people's travel behavior, and reduces peak period 
travel demand. Transportation demand management (TOM) tools include 
promoting public transportation, walking, biking, parking management, site 
design to minimize traffic, negotiated demand management agreements, ride
sharing, alternative or flexible work hours, and trip reduction ordinances. 

Most of the practical experience in TOM is with commuting employees 
with year-round, full-time jobs, that work in large employment centers, and 
within large cities such .as Los Angeles and San Francisco. Richmond is neither 
a large city nor home to a large employer, so many of the tools used by these 
groups would not suit Richmond's needs, but there are a few which may be 
effective in reducing peak period demand. 

At this point, Richmond has two key intersections which experience peak 
period capacity problems: the US 2/VT 117/Governor Peck Rd. intersections, 
and the Four Comers intersection in town. Discussions with the Planning 
Commission and observation at the Four Comers intersection, indicate that the 
sharp peak-period increases in traffic are caused by the combined effect of 
commuters and parents dropping off and picking up children at the school. 
Further discussion revealed that many parents personally transport their 
children because they feel that the school bus service is not adequate or 
efficient. Although parents do not feel tha t transporting their children to 
school is inconvenient because it is "on the way" to work, in reality these 
vehicles are passing through the Four Comers intersection twice as often as 
they would if they were not transporting their children. Therefore, each 
commuting parent that foregoes the Town's school bus service represents not one 
but two peak hour trips in an intersection which is perceived to experience 
considerable peak hour delays. 

One TDM option which could have a significant effect on the intersection, 
without adding capacity with a large capital investment, would be for town 
officials to work closely with the school to review and optimize the school bus 
routes and schedules, and to actively encourage parents to have their children 
use the buses instead of personally transporting them. 

Another TDM option which may positively affect capacity at the Four 
Corners intersection, would be for the Town to disallow deliveries with trucks 
during peak periods. Deliveries at the convenience store and the beverage store 
are made by large trucks which can, at times, obstruct traffic, and consume large 
blocks of parking. Eliminating deliveries during the early morning, late 
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afternoon, and possibly lunch, periods could enhance capacity by avoiding 
conflicts with through traffic and vehicles making parking maneuvers. Church 
Street in Burlington is an example of an area with a very strict delivery 
ordinance. 

A third and somewhat more subtle TDM option would be for the Town to 
implement and strictly enforce a time-limited parking ordinance, to force 
downtown merchants and their employees to park off-street, freeing on-street 
spaces for patrons. Given that some of the on-street parking is being used for 
extended periods during the day by people who work in the village, patrons 
may be using their cars to access different village services. For example, an 
individual may park a car at the pizza shop to pick up a pizza, then move the 
car to the post office to pick up mail. If on-street parking and parking in the lot 
by the bakery were made more available, the individual may park once in a 
central location, and do all of the village errands from that point. To make this 
option successful, Town officials would have to obtain and maintain off-street 
parking for village workers, and enforce a parking ordinance. 

Finally, the Town could encourage walking and biking by including 
improvements to pedestrian and bicycle facilities whenever possible. Many 
towns are actively researching and planning greenways in their towns to 
provide safe, off-road walking and biking opportunities. 

IMPACT FEES 

CAPITAL BUDGETS AND IMPACT FEES 

A capital budget plan is an essential part of planning for growth and 
development in a town. Through capital budgeting, a plan is designed to 
replace currently aging capital, purchase new capital to eliminate deficiencies 
in the existing services, or meet the needs of new development. In accordance 
with Act 200 (Title 24 VSA, Chapter 117, Section 4426), capital budgets are 
designed on a floating five year time line. They are updated each year to 
reflect the needs of the following five years. The plans are required to estimate 
the cost and proposed method of financing capital expenditures over this time 

period. 
The replacement of capital and elimination of deficiencies in capital are 

the responsibility of the town. There are provisions in Act 200, however, for 
requesting that the proportionate cost of capital improvements required as a 
result of new development be paid by the developer (Title 24 VSA, Chapter 
131, Section 5200). In order to legally extract money from developers, a 
development fee or impact fee structure must be designed in conjunction with the 
capital budget plan. 
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The validity of impact fees has been established through case law as 
impact fee ordinances have been challenged. Out of this case law, a judicial 
standard called the "rational nexus test" has been developed and is most often 
applied when reviewing the legality of an ordinance. Among other things, this 
test requires that the money from the impact fees be spent on services used by 
the development. Furthermore, the services must be consistent with those 

previously in place. For this reason, it is crucial that the capital budget be 
comprehensive and include valid and defensible level of service definitions. 

In order to adopt an impact fee structure the Town must have a capital 
budget and a town plan in force that is both approved. and not expired. The 
capital budget must state the existing level of services as described above. The 
impact fee formula can only be designed to bring town services back up to the 
existing level as defined in the capital budget. In other words, the impact fee 
system cannot be used to improve existing service levels in the Town. 

An impact fee structure must be passed in much the same way as ordinances 
or bylaws. First, it must be warranted on the annual town meeting agenda. Prior 
to town meeting a series of public hearings must be held to discuss the system 
and its structure. Finally, on town meeting day, citizens in the town must 
determine, through a vote, whether or not the Town should adopt an impact fee 
system. 

TRAFFIC IMP ACT FEE EXAMPLE 

In traffic, level-of-service standards are well defined.1 For signalized 
intersections, level-of-service "D" generally is considered the lowest 
acceptable level. This can be set as a minimum performance level for the Town 
of Richmond. At an intersection where improvements are anticipated, an 
impact fee structure can be developed specific to that intersection. 

Suppose there is a hypothetical intersection that has a capacity for 2000 
vehicles per hour at level-of-service "D." Further suppose that improvements 
are planned that will improve the capacity to 2500 vehicles per hour, and that 
the improvements will cost $50,000. Capacity is increased by 500 vehicles 
during the design hour. A cost of $100 per vehicle is calculated. 

In Richmond, design-hour traffic volumes would be expected during the 
afternoon peak hour on a Friday during the summer. Single-family dwellings 
generate an average of 1.0 vehicle per unit during the afternoon peak hour. If 
all trips to and from the housing project passed through the intersection, each 
house could be assigned an impact fee of $100. If only 50 percent of the trips 

ITransportation Research Board, National Research Council, Highway Capacity 
Manual: Special Report 209, Washington DC, 1985. 
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passed were forecast to pass through the intersection, the impact fee would be 
$50 per house. 

The general steps to be followed are: 

1) total intersection capacity at a given service level without 
improvements is calculated, 

2) intersection capacity at the same service level is estimated again 
with improvements, 

3) the existing capacity is subtracted from the improved capacity to 
calculate the net benefits derived from the improvements, 

4) the total number of trips from a proposed development using the 
improvement during the design hour is estimated, 

·5) the cost per new trip is estimated by dividing the total cost of the 

improvement by the additional (improved) capacity, and 

6) the impact fee is calculated by multiplying the number of new 
proposed trips by the improvement cost per trip. 

COMPLICATING FACTORS 

There are several complicating factors that make reality more 
complicated than the simple example presented above. For example, it is 
possible that part of the cost of the improvements may come from State and/or 
Federal funds. If half of the funds were to be paid by the State, any town 
impact fees must be adjusted accordingly. Generally, if the town collects fees 
prior to making an improvement, it has to spend the money within five years of 

payment or refund the money to the developer. 
A common problem is that a set of improvements is required prior to 

collection of all of the fees required to complete the improvements. In this case, 
the town may have to act as the ''banker.'' It puts up the money for the 
improvements, perhaps through bonding, and must rely on future development 
to pay the town back. This creates a certain dependency on development that is 
somewhat undesirable. 

In some cases, a large developer has offered to be the banker in order to get 
their own project moving. In this case, the developer puts up the full cost of the 
improvements, and the town passes impact fees through to the private banker 
over time. This type of arrangement is beneficial to the town, but generally is 
possible only when the town has substantial leverage over whether the project 
can be built. 

Although having impact fees set for a single intersection makes fee-setting 
straightforward, it makes administration of a structure for an entire town 

complicated. Alternatively, a total cost of transportation infrastructure 
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improvement could be estimated, and related to a hypothetical growth forecast 
that would use all of the increased capacity. These types of impact fee 
structures have been implemented in some areas. If challenged, they are 
somewhat less defensible under the "rational nexus" test than the intersection
by-intersection approach. There would certainly be some affected by the 
impact fees, for example those at the far western edge of the town, who would 
be able to argue persuasively that they were not actually using the 
improvements to any great extent. Therefore, the intersection-by-intersection 
approach is to be preferred. 

Impact fees are not free. In some cases, administering the impact fees has 
proven to be costly. There is a cost in administering and updating the fee 
structure. It is important that this cost be considered when deciding upon how to 
structure the impact fees. 

FUNDING 

In late November, President Bush signed the new Surface Transportation 
Act that incorporates significant policy changes in terms of funding and 
implementing transportation projects. Also, the State of Vermont is in the 
process of adopting a new transportation policy, ''Vermont on the Move: 
Vermont Transportation Policy Plan," which also represents a major shift in 
transportation policy. As a result of the (upcoming) passage of these two pieces 
of legislation, the funding outlook for municipalities seeking transportation 
improvement monies is greatly enhanced. The Surface Transportation Act will 
be providing approximately $30 million per year to fund transportation projects 
in the State. 

The Surface Transportation Act will form four new programs that include: 
Interstates, Bridges, National Highways, and Surface Transportation, and 
provides flexibility to transfer money between the programs. Also, the federal 
program requires that once the funds have been distributed to the states, each 
state must set aside 10% of the funds for safety enhancements. In fact, the State 
policy specifically states as one of its goals: 

"Safety must continue as a major criterion in all transportation 
decisions. Highway safety must receive constant vigilance, 
whether it be in facility development and maintenance or it be 
education and enforcement." 

However, the dust is still settling in the wake of these major 
transportation policy changes, and the process whereby a town actually 
receives these monies, is not yet defined. It is clear that towns will work closely 
with citizens, town administrations and officials, and the regional commissions 
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to develop concise transportation plans. Once plans are developed, the Agency 
of Transportation (AOT) will review and prioritize them. 

Although all of the steps of the planning process are not completely 
defined as of this writing, towns that have well thought-out plans stand a 
much better chance of obtaining funding for their improvements. Currently, 
funding for planning, to develop plans such as this report, is more accessible 
than construction funding. For the current fiscal year (1992), most of the funding 
made available in the State will be used for resurfacing projects. Except for 
bridge work, most of the money generated by the new policy can be used only on 
roads that are classified as "major collector" or better. If the Town has a road 
that it wants reclassified to a "higher" classification, it is possible to appeal 
to the Regional Planning Commission to reconsider its classification, based on a 
report such as this. The V AOT is currently in the process of reclassifying the 
State's roads. 

Ultimately, the State will be encouraging towns to take as much local 
initiative as possible to advance the status of their projects. For instance, if the 
town chooses to exercise local control, they can obtain funding from the State to 
hire engineers and planners (subject to AOT approval) to develop detailed 
plans of proposed improvements. Then the Town can submit these plans to the 
State for review and prioritization. The Town can work with the regional 
planning commission to issue a request for proposals to perform the work, and go 
one step beyond the conceptual plans provided in this report. The new policies 
are set up to give more control to local agencies to determine the allocation and 
use of transportation funds. 

Richmond cannot use impact fees to bring substandard conditions up to 
standard. Given that each of the improvements described in this report involve 
an element of substandard safety conditions, and both the State and Federal 
policies cite safety enhancements as a priority, Richmond should work to 
obtain funding from these sources. If a project comes before the Town which 
would require that improvements be in place prior to construction, money could 
be collected from developers in the form of exactions resulting from negotiations 
with the Planning Commission. Strictly speaking, exactions are not traffic 
impact fees and therefore do not follow the same guidelines as impact fees, but 
are often used successfully in towns, and are considered a contribution to the 
Town by the developer. 

The Surface Transportation Act and the Vermont Transportation Policy 
Plan will be providing municipalities with an increased level of funding for 
transportation projects. The policies have a shift in focus towards improving 
safety, accessibility, public transportation services, and preserving existing 
systems, while minimizing environmental impacts. Richmond will have an 
opportunity to tap into this new pool of money but should keep current on 
changes as they are defined in the planning process. Richmond's representative 
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on the Chittenden County Regional Planning Commission (Heath Riggs) is a 
member of the Commission's transportation committee, and would be in a good 
position to keep the Town apprised of developments in the policy as they occur. 
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