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                             S  e  r  v  i  c  e  s 

 

 

101 Walnut Street 

P. O. Box 9151 

Watertown, MA  02471-9151 

617  924  1770 

FAX  617  924  2286 

Memorandum To: Ms. Barbara Thissell, P.E. 
352 Nahatan Street 
Norwood, Massachusetts 02062 
 

Date: July 10, 2007 

Project No.: 10173 

 From: Ana Fill, PE 
Senior Traffic Engineer 
Patrick Dunford, PE 
Project Manager 

Re: Traffic Study Peer Review 
Glen Ellen Country Club – Senior 
Residential Community 
Millis, Massachusetts 

Vanasse Hangen Brustlin, Inc. (VHB) has performed a professional and independent technical review 
of the traffic study prepared by Earth Tech, Inc. for the proposed Glen Ellen Country Club senior 
residential project, located on the northern side of Orchard Street, at the Glen Ellen Country Club 
site in Millis, Massachusetts.  The development of this site includes constructing 341 age-restricted 
(55+) dwelling units, a 20,000 square foot wellness center, a 9,000 square foot club house and 
reducing the existing 18-hole golf course to a 12-hole golf course.  The site would continue to use the 
two existing driveways as well as the existing maintenance driveway and provide two additional 
full-access driveways to access the residential component.  The residential component can also be 
accessed via the golf course and wellness center driveways.  This review included an analysis of the 
information presented in the traffic impact and access study that was submitted on behalf of the 
applicant. 
 
Submission Materials 
 
As part of the technical analysis for the Town of Millis, VHB reviewed the following report: 

 Traffic Impact and Access Study, Glen Ellen Country Club Senior Residential Community, Millis, 
Massachusetts; Prepared by Earth Tech, Inc.; February, 2007. 

This information has been considered in the preparation of this memorandum.  Other various 
sources of information were also referenced, as needed, and are footnoted in the memorandum. 
 
Overview & Recommendations 
 
The traffic report has been prepared in a manner consistent with transportation engineering 
standards.  There are a few areas, however, where VHB believes some additional information 
and/or clarification is required.  The following includes a general review of the submission materials 
followed by specific and detailed comments to which the applicant should respond. 
 
Traffic Impact and Access Study Review 
 
In general, the study has been prepared to industry standards using information and methods 
suitable for a traffic impact and access study. 
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Existing Conditions 
 
Study Area 
The study area includes intersections along Orchard Street starting at the Site Drives and ending at 
Ridge Street.  It is unclear why the Orchard Street/Middlesex Street and Exchange (Route 115) 
intersection was referenced in certain sections of the study, but was not included in the study area.  
VHB recommends that this location be included in the study. 
 
Traffic Volumes 
The study notes traffic volumes were collected mechanically along Orchard Street in July and 
August 2006.  It is mentioned that the bridge over Bogstow Brook was being reconstructed at the 
time, but that the traffic volumes in the vicinity of Glen Ellen Country Club would not be 
significantly impacted by the detour.  It would be interesting to obtain current data at this location to 
validate this statement.   
 
Review of Table 1: Orchard Street Traffic Volumes seem to indicate that the attendance at Glen Ellen 
events does not significantly impact daily or peak hour traffic volumes along Orchard Street.  For 
instance, on the day of the 1,100 attendance event Orchard Street experienced a total daily traffic of 
1,031 while on the day of the 40 person attendance event it experienced a total daily traffic of 1,112.  
Thus, it appears that changed in traffic due to events along Orchard Street is within typically 
observed variations in traffic volumes on roadways from day to day fluctuations.  It is also 
mentioned in the study that “west of Glen Ellen, the AM and PM traffic volumes accounted for 
about 17 and 12 percent of the daily traffic volumes, and that this occurrence indicates that large 
events at Glen Ellen Country Club currently account for a large proportion of the overall traffic 
volume on Orchard Street”.  It should be noted that the volumes presented in the table actually 
represent the largest volumes observed during the morning and afternoon times and do not reflect 
typical commuter peak hour conditions – the reported morning volumes occurred between 9:00 and 
10:00 AM and the reported evening volumes between 12 noon and 1:00 PM, both outside peak 
periods.  The volumes observed during the peak periods are actually consistent with typical values – 
8 and 6 percent respectively. 
 
Counts were conducted manually at the two existing driveways in July 2006 and at the two off-site 
study intersections in October 2006.  The driveway counts were conducted on a Friday when the 
West Driveway was closed during the morning peak hour.  As described later in the report, the 
automatic data collected at this location on this day was not utilized for the calculation of average 
traffic volumes.  Likewise, this data is not adequate to determine the existing conditions for the 
morning peak hour traffic volumes and analysis.  Therefore, the West Driveway/Orchard Street 
intersection should be recounted at a time the driveway is opened.  It is advisable that the Main 
Driveway/Orchard Street intersection also be counted at this time for consistency purposes.  Further, the 
morning and evening peak hour trip generation for the site should be determined based on manual counts at 
the driveway on a typical day at the Ellen Glen Country Club.. 
 
The existing conditions traffic volumes at the two driveways should be calculated using the overall peak hour 
for these intersections, and should be balanced, given the close proximity of these locations.  It also appears 
that some of the morning peak hour volumes at Orchard Street/Bullard Lane are higher than those 
on the count sheets.  As this provides a conservative analysis, the results shown in the study should 
be adequate. 
 
Traffic Accidents 
Millis Police Department crash data from the years 2003-2005 were reviewed to determine a crash 
history at the study intersections.  VHB requests that backup of this data be provided.  Further, crash rates 
should be calculated for these locations according to MassHighway guidelines to allow for comparison with 
other unsignalized locations in the area.   



Date:  July 10, 2007 
Project No.:  10173 

 3 

 

\\Mawald\ld\10173.00\docs\memos\Millis_traffic_review_July2007.doc 

 
 
Future Conditions 
 
No-Build Conditions 
The historic annual traffic growth rate of 1.0 percent seems reasonable.  Volumes exiting the site 
driveways were also increased by 1.0 percent, which results in a conservative analysis, as these 
volumes are not necessarily susceptible to background area growth but are instead a function of the 
Glen Ellen Country Club activities. 
 
No mention of any roadway improvements that may be planned in the area is made in the study.   
 
Trip Generation 
Trip generation for the proposed site was determined for each separate land use using a combination 
of empirical data and data established by the Institute of Transportation Engineers (ITE)1.  This is 
typically an accepted practice; VHB, however, has the following comments:   
 
Senior Housing 
The senior housing component of the project was calculated using ITE Land Use Code (LUC) 251, 
“Senior Adult Housing – Detached” and LUC 252, “Senior Adult Housing – Attached”.  As 
mentioned in the study, these rates were developed from a limited number of studies with an 
average number of units several times higher than the proposed project.   Over the past years in 
Massachusetts, age-restricted (55+) developments have been proposed and constructed with 
increasing frequency.  During this time, a number of trip generation data has been collected from 
age-restricted developments around the state for the commuter peak hours.  Although ITE data is 
typically used to determine trip generation, trip generation rates for LUC 251 and LUC 252 were 
determined from few data points.  In these situations, it is preferable to use local empirical data to 
estimate trip generation.  VHB has provided backup empirical information collected from a number 
of studies performed by other traffic consultants in the region.  It is recommended that at a minimum a 
sensitivity analysis be conducted utilizing these data. 
 
Golf Course and Club House 
The traffic study estimated the trip generation of the current golf course as well as the proposed 
smaller golf course using ITE LUC 430, “Golf Course”.  The trip generation rates for this ITE land 
use code were also determined using a limited number of studies.  Given that the golf course is 
currently active, VHB recommends that empirical data be used at this location.  This is particularly relevant 
due to the fact that the number of event trips was derived by subtracting the observed trip 
generation of the Glen Ellen Country Club from the estimated number of golf related trips.  By 
conducting counts on a non-event, typical day, the actual trip generation for this particular golf 
course can be determined.   
 
The trip generation for this component of the project also indicated that a 45 percent trip reduction 
credit was used due to the estimated number of members living on-site.  However, no backup was 
provided to support this claim.  VHB would like to obtain backup to support this assumption.  Further, if 
this credit is taken, the Town may wish to include a requirement for the proposed project to maintain this 
mix of members in its order of conditions. 
 
Wellness Center 
ITE trip generation rates for LUC 492, “Health/Fitness Club”, were used to determine this project’s 
components trip estimates.  In addition, it was assumed that 40 percent of the Wellness Center 
members will live on-site.  Once again, VHB would like to obtain backup in support of this assumption.  

                                                           
1 Trip Generation; Seventh Edition; Institute of Transportation Engineers (ITE); Washington, DC; 2003. 
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Also, if this credit is taken, the Town may wish to include a requirement for the proposed project to maintain 
this mix of members in its order of conditions. 
 
Event Traffic 
Existing event traffic was determined by subtracting ITE based trip generation for the golf course 
from observed volumes at the Site Driveways.  As previously mentioned, however, use of ITE rates 
to calculate the trip generation associated with the golf course portion of the existing site instead of 
actual empirical data may result in an over-estimation of event related trips.  Inspection of Table 2: 
Glen Ellen Existing Driveway Traffic Volumes provides mixed results failing to establish a direct 
correlation between the event’s attendance numbers and trip generation, especially during the peak 
hours.  For instance, a 125 person attendance event, coupled with the golf course use, yielded a total 
of 161 morning peak hour trips and 83 evening peak hour trips.  A much smaller 40 person 
attendance event, coupled with the golf course use, yielded a fairly similar number of peak hour 
trips – 103 during the morning peak hour and 84 during the evening peak hour.  Therefore, the exact 
effect of the event attendance on trip generation cannot be determined using this data; additional 
information regarding the nature of the event, e.g., golf tournament versus wedding, as well as the 
time of the event is needed.  VHB would like to obtain this additional event information to 
determine the impact of an event in the existing peak hour trip generation.  This is particularly 
relevant since the total number of events projected for the future is actually larger than those which 
happened in the year the counts were conducted (2006). 
 
VHB recommends that the existing event traffic be recalculated by utilizing time/nature of each event as well 
as actual empirical data to determine the mix between event and golf related trips. 
 
Summary 
VHB recommends that: 
 Empirical data be utilized to determine the trip generation associated with the senior housing 

component of project; 
 Empirical data be utilized to determine the trip generation associated with the golf course 

component of project; 
 Backup be provided to support the mix between members living on site and others both for the 

golf club as well as the wellness center; 
 If credit is taken for on-site members, that the Town consider including a mention of the 

proposed mix in its order of conditions; and 
 Existing event trips be recalculated using empirical data for golf course trips as opposed to ITE 

estimates as well as based on the nature and time of event occurrence. 
 
By-Right Comparison 
A trip generation comparison for the by-right, 100 single family homes use is presented in the study.  
This trip generation was determined based on ITE LUC 210 (Single Family Detached Housing) rates.  
The comparison indicates that the proposed project, as currently calculated, generates somewhat 
more daily and evening peak hour trips, and less morning peak hour trips.  The proposed senior 
residential community trip generation numbers will likely change based on the comments provided 
above, possibly resulting in higher trips. 
 
Trip Distribution 
The report indicates that the trip distribution for the senior component of the proposed development 
was estimated based on journey to work data, however no backup is provided.  VHB requests that 
backup of this data be provided.  Further, based on the location of the housing units, it appears that too 
much traffic is assigned to the West Residential Driveway.  VHB recommends that this distribution 
pattern be reconsidered. 
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The trip distribution used for the golf course/wellness center project components was based on the 
existing travel patterns at the Main Site Driveway/Orchard Street intersection.  While the trip 
distribution numbers presented in the report correspond fairly well with the morning peak hour 
traffic volumes, there is a discrepancy with relation to the evening peak hour exiting volumes.  
Volumes turning right from the driveway during the evening peak hour account for approximately 
67 percent of the traffic exiting the site.  VHB would like to know whether there is a reason for this 
anomaly.  Alternatively, if this driveway is recounted as suggested, these new volumes could be used to 
determine the trip distribution.    
 
Site Generated Traffic Volumes 
A figure depicting project trips is presented in the report.  This figure, however, contains total 
project trips, and makes difficult to discern the net new trips associated with the project.  VHB 
requests that the net project trip volumes be provided for each major component of the site; i.e., senior housing, 
golf course, wellness center and event trips. 
 
 
Capacity and Queue Analyses 
 
The methodology for analyzing the existing and future conditions is sound and it appears to have 
been performed correctly with the following exceptions.  First, it appears that the peak hour factors 
for the West Residential Site Driveway and the West Site Driveway have been switched for the Build 
conditions scenarios.  VHB requests that these peak hour factors be confirmed.  Also, the Orchard 
Street/Ridge Street intersection is currently described as a four-way stop location, but it is analyzed 
as a two-way stop.  VHB requests that this location be reanalized as a four-way stop. 
 
 
Sight Distance 
A sight distance safety evaluation was conducted based on vehicle speeds measured along Orchard 
Street and American Association of State Highway and Transportation Officials (AASHTO) 
standards2.  The results presented indicate that, three of the site driveways meet both stopping and 
intersection sight distances.  The fourth driveway, Club House West Driveway, fails to meet the 
intersection sight distance to the west (looking right).  The presented intersection sight distance of 
this driveway to the west, however, is higher than the minimum stopping sight distance.  
 
Field observations by VHB indicate that the available sight distances presented in the report may be 
actually obstructed by vegetation and/or horizontal/vertical curves on Orchard Street.  Further, due 
to the heavy vegetation, VHB was unable to confirm intersection sight distance for the proposed 
residential driveways.  VHB requests that a plan be provided showing both the stop and the intersection 
sight distance triangles for all driveways, as well as profiles where appropriate (i.e., a vertical curve is present 
on Orchard Street in the vicinity of the driveway). The applicant should make a commitment to maintain these 
sight triangles as clear and unobstructed in perpetuity. 
 
 
Site Design 
The study mentions site design elements including roadway widths and parking supply.  These 
elements are being reviewed separately as part of the site plan review.  Overall, the project 
circulation appears to be adequate; however, a detailed review of roadway design to ensure 
appropriate dimensions should be conducted.   
 
VHB briefly reviewed the proposed roadway widths within the site.  The two residential roadways, 
26 and 22 feet wide respectively, appear to be adequate.  However, the roadways classified as a 

                                                           
2 A Policy on Geometric Design of Highways and Streets; American Association of State Highway and Transportation Officials (AASHTO); 
Washington, DC; 2004. 
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driveway access are only 16 feet wide.  These roadways, which on some areas provide access to over 
25 residential units, appear to be too narrow to adequately accommodate the site traffic.  Many 
concerns arise from the proposed 16-foot roadway width, including emergency service access such 
as fire trucks.  Based on the large number of units and the limited parking provided, it is not 
unreasonable to assume that on-street parking would occur occasionally, regardless of parking 
restrictions, which would potentially impede navigation of fire trucks.  Further, day to day use of 
these roadways would be constrained given the proposed 16-foot width.  Snow, curb-side trash, and 
other normal occurrences such as delivery trucks, UPS, etc, would create problems on roadways this 
narrow.  Therefore, VHB would recommend that the minimum width of these roadways should be 
18 feet.  It should be noted that VHB has not reviewed the horizontal and/or vertical alignment of 
these roadways as this current review is focused solely on traffic circulation.   
 
It should also be noted that, based on observations provided in the study, the current parking 
supply is expected to reach capacity during certain events.  The parking demand for the site should 
be estimated to determine whether sufficient parking is provided regardless of zoning requirements, 
for the applicant’s benefit.    
 
 
Peer Review Recommendations 
 
VHB recommends that the following issues be addressed by applicant: 
 

1. The Orchard Street/Middlesex Street/Exchange (Route 115) intersection should be included 
in the study area. 

2. The Site Driveways should be recounted at least during the morning peak hour, but 
preferably during both peak hours. 

3. The existing traffic volumes at the Site Driveways intersections should be determined using 
a single peak hour and balanced. 

4. Back up accident data from the Millis Police Department should be provided for the years 
2003-2005 and the intersections’ crash rates should be calculated. 

5. The trip generation for the project should be revised in the following manner:  
a) Empirical data be utilized to determine the trip generation associated with the 

senior housing component of project; 
b) Empirical data be utilized to determine the trip generation associated with the golf 

course component of project; 
c) Backup be provided to support the mix between members living on site and others 

both for the golf club as well as the wellness center; 
d) If credit is taken for on-site members, that the Town consider including a mention of 

the proposed mix in its order of conditions; and 
e) Existing event trips be recalculated using empirical data for golf course trips as 

opposed to ITE estimates as well as based on the nature and time of event 
occurrence. 

6. Backup data for the journey to work trip distribution should be provided, and the golf 
course trip distribution should be reviewed based either on new volumes conducted at the 
Site Driveways or accounting for the discrepancy in directionality for vehicles exiting during 
the evening peak hour. 

7. Project related net trips should be provided for each component of the project separately. 
8. The peak hour factors for the West Residential and West Golf Course Driveways should be 

confirmed for the Build conditions scenario. 
9. The Orchard Street/Ridge Street intersection should be reanalyzed as a four-way stop. 
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10. Plans showing stopping and intersection sight distances for the driveways should be 
provided.  

11. The minimum roadway width within the site should be 18 feet. 
 
The preceding information was prepared for use by the Town of Millis to assist them in the review 
of the proposed Glen Ellen Country Club Senior Residential Community development project, 
located on the northern side of Orchard Street in Millis, Massachusetts. 
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