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Christiansburg Planning Commission
Minutes of January 23, 2012

Present: Barry Akers
Mark M. Caldwell, 11
Ann H. Carter
M. H. Dorsett, AICP
Steve Huppert
Craig Moore, Chairperson
Joe Powers, Vice-Chairperson
Jennifer D. Sowers _
Randy S. Wingfield, Secretary NemVvetng

Absent: none

Staff/Visitors: Nichole Hair, staff
Kali Casper, staff
Carol Lindstrom
Steve Semones, Balzer and Associates, Inc.
Brody Semones
Harry Collins
Ann Taylor, Brackens Street
David Harding, NRV Hurricanes Sports, Inc.
Chad Vaught, NRV Hurricanes Sports, Inc.
Josh Taft, NRV Hurricanes Sports, Inc.
Tim Johnston, NRV Hurricanes Sports, Inc.

Chairperson Moore called the meeting to order at 7:02 p.m. in the Christiansburg Town
Hall at 100 E. Main Street, Christiansburg, Virginia to discuss the following items:

Public Comment.

Chairperson Moore opened the floor for public comment. David Harding addressed
the Planning Commission indicating he is the owner of NRV Hurricanes Sports, Inc.
and is here to answer questions regarding his request.

Carol Lindstrom, 630 Depot Street, N.E., addressed the Planning Commission
indicating with the possible postponement of CUP for the apartment complex, the
Planning Commission can take the time to look at the affect on the school system.

Approval of meeting minutes for January 9, 2012.

Chairperson Moore introduced the discussion. Commissioner Powers requested he
be addressed as Commissioner Powers or Mr. Powers in the meeting minutes unless
he is running the meeting for Chairperson Moore.

Commissioner Dorsett made a motion to approve the meeting minutes for January 9,
2012. Commissioner Sowers seconded the motion which passed 7-0 with
Commissioner Caldwell abstaining due to his absence from the meeting.
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Planning Commission public hearing for Council’s intention to adopt an ordinance
amending Chapter 30 “Zoning” of the Christiansburg Town Code in regards to
provisions for private recreational facilities in the I-1 Limited Industrial District with a
Conditional Use Permit. The Town Council public hearing is set for February 7, 2012.

Chairperson Moore introduced the discussion. Chairperson Moore indicated the
discussion is to amend the Zoning Ordinance and addressing conditions for the
associated CUP request would be the next item. Commissioner Powers inquired if
the amendment is for -1 or I-2. Mr. Wingfield stated it is for I-1. Commissioner
Dorsett expressed concern on the impact of the roads adjoining to the property.
Commissioner Dorsett indicated she has concerns with parking issues. Mr. Wingfield
stating a drawing with parking has been provided by the applicant, but that is for the
next item on the agenda. Commissioner Carter stated the change is addressing all
properties zoned -1 and not just the Reed Lumber property. Mr. Wingfield detailed
the location of current I-1 property on the Zoning Map.

Commissioner Carter inquired if there was any other way the applicant could use the
property as a recreational facility without amending the Town Code. Mr. Wingfield
stated the applicant could have rezoned the property to a zoning that allows the
facility. Mr. Wingfield stated the B-3 District allows private recreational facilities with a
Conditional Use Permit. Commissioner Dorsett inquired if it would make more sense
to rezone the property to B-3. Mr. Wingfield stated he had suggested this to the
property owner’s representative and they felt the rezoning would limit the potential
use for the future. Mr. Wingfield stated that the applicant had inquired about the
possibility of allowing the use by right but that he had suggested that Council may be
more comfortable with the allowance with a CUP. Commissioner Caldwell inquired if
the allowance with a CUP would be to limit the property. Mr. Wingfield stated the
Code amendment would apply to all I-1, but that the CUP request is limited to the
specific tax parcel. Commissioner Dorsett inquired if the parking can be limited to the
site and Mr. Wingfield indicated it can be limited through the CUP process.

Chairperson Moore requested the discussion move back to amendment of the Code.
Commissioner Dorsett stated most of the I-1 in Town is already developed and
recreational facilities are not a bad use of industrial buildings. Commissioner Dorsett
stated she is not sure a CUP is needed for a private recreational facility. Mr. Harding
added NRV Hurricanes is a non-profit organization and not a business.

Commissioner Akers inquired as to what will be going on at the property.  Mr.
Harding stated a portion of the building is being used for batting cages, defensive
skills and practicing. Commissioner Akers inquired if there would large amounts of
people watching. Mr. Harding indicated there would not and at most there are 30
people practicing. Commissioner Caldwell inquired how many teams practice at the
site. Mr. Harding stated there are 6 teams, but closer to the season there is the
potential for more teams. Mr. Harding stated with winter sports there are currently
only a handful practicing. Ms. Lindstorm suggested the Code change apply to non-
profits and not private facilities. Mr. Wingfield stated the amendment can be worded
that way.
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Planning Commission public hearing for Council's intention to adopt an ordinance
amending Chapter 30 “Zoning” of the Christiansburg Town Code in regards to
provisions for private recreational facilities in the I-1 Limited Industrial District with a
Conditional Use Permit. — (continued)

Commissioner Dorsett stated she has a hard time doing something else with a
Conditional Use Permit since the Town does so much with the CUP process.

Commissioner Dorsett made a motion to recommend Town Council adopt the Code
change with the change to non-profit recreational facility, with a Conditional Use
Permit. Commissioner Sowers seconded the motion which passed 8-0.

Contingent on Item 3, Planning Commission public hearing for a Conditional Use Permit
request by David Harding (agent for property owner Connie Reed) for a private
recreational facility at 195 Sullivan Street (tax parcel 526 — ((3)) — 71) in the I-1 Limited
Industrial District. The Town Council public hearing is set for February 7, 2012.

Chairperson Moore introduced the discussion. Chairperson Moore read the drafted
conditions:

1. This permit is valid for baseball and softball programs only.

2. Hours of operation shall be limited to between a.m. and a.m.

3. There shall be no excessive noise between 11:00 p.m. and 7:00 a.m.

4. This permit is subject to inspections and approval of the facilities and equipment
by the Fire Marshall, Building Official, and Rescue Squad Captain. The Town of
Christiansburg requires that the applicants use and maintain the facilities and
equipment in accordance with equipment manufacturer's guidelines.

5. This permit shall be valid for the applicants only and is nontransferable.

6. Parking for the operation shall be limited to the existing parking area immediately

in front of the building on the property or the parking/vacant area immediately in
front of the building located on tax parcel 526 — ((3)) — 72 across the street.
7. This permit shall be subject to review by the Planning Commissionin one year.

Commissioner Dorsett stated she has concerns regarding the parking and traffic as
numerous residents from the area attended the last meeting voicing concerns.
Commissioner Dorsett stated the roads are very narrow and there is the possibility of
traffic cutting through from Radford Street to get to the facility. Commissioner Dorsett
stated she would like to require the applicant pay for “No Through Traffic” and
possibly lower speed limit signs. Commissioner Powers inquired if there is a street
committee and would this be applicable for them to look at. Commissioner Huppert
stated that is correct and a condition could be added for the Street Committee to
review the situation. Commissioner Powers stated the streets should be reviewed
regardless of this application. Commissioner Huppert inquired if there would be year
round practice. Mr. Harding stated practice is March to September with very limited
indoor use. Mr. Harding added when the weather is acceptable, practice for softball
and baseball is outside. Mr. Harding added practice is inside during the winter
months.
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Contingent on Item 3, Planning Commission public hearing for a Conditional Use Permit
request by David Harding (agent for property owner Connie Reed) for a private
recreational facility at 195 Sullivan Street (tax parcel 526 — ((3)) — 71) in the I-1 Limited
Industrial District. — (continued)

Commissioner Powers inquired if there would be any other sports that may potentially
use the facility. Mr. Harding stated there are no others at this time. Commissioner
Powers stated he wants to be sure because if there is any other use, the applicant
would need to come back to amend the CUP. Mr. Harding stated there would
possibly be cornhole tournaments for fundraising. Questions were raised as to what
cornhole is and it was explained as essentially bean bag toss competition.
Commissioner Caldwell questioned if there are “No Through Traffic” signs already in
place and whether there is any more traffic for the recreational use than when Reed’s
was open.

Commissioner Dorsett inquired about the ages of the participants. Mr. Harding stated
currently it is 8-16, but he does not have anyone over 13 yet. Commissioner Sowers
inquired if there is the possibility for up to 18 year olds. Mr. Harding stated if NRV
Hurricanes is able to utilize the building and is still around, it is possible.
Commissioner Powers suggested adding a condition limiting the parking and maybe
a condition to limit the use to the specific building. Chairperson Moore stated a
recommendation has been made to have the Street Committee review the adjoining
streets. Chairperson Moore suggested the condition perhaps be worded to require
signage if the Street Committee sees fit and Mr. Wingfield agreed.

Commissioner Powers inquired about the hours of operation. Mr. Harding stated
practices are held after school and begin at 9 a.m. on the weekends. Commissioner
Caldwell inquired about summer hours. Mr. Harding stated practices are held from
9:00 a.m. to 9:00 p.m. Commissioner Dorsett stated the condition regarding sports
be edited to include cornhole. Commissioner Powers suggested the hours of
operation be edited to 9:00 a.m. to 9:00 p.m.

Mr. Wingfield read the revised drafted conditions:

1. This permit is valid for baseball and softball programs and cornhole/bean bag
toss activities only.

2. Hours of operation shall be limited to between 9:00 a.m. and 9:00 p.m.

3. There shall be no excessive noise between 11:00 p.m. and 7:00 a.m.

4. This permit is subject to inspections and approval of the facilities and equipment

by the Fire Marshall, Building Official, and Rescue Squad Captain. The Town of

Christiansburg requires that the applicants use and maintain the facilities and

equipment in accordance with equipment manufacturer's guidelines.

This permit shall be valid for the applicants only and is nontransferable.

6. Parking for the operation shall be limited to the existing parking area immediately

in front of the building on the property or the parking/vacant area immediately in

front of the building located on tax parcel 526 — ((3)) — 72 across the street.

This permit shall be subject to review by the Planning Commissionin one year.

The applicant shall provide “No through Traffic” signage at no cost to the Town if

deemed appropriate by the Town Street Committee.

o
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Contingent on Item 3, Planning Commission public hearing for a Conditional Use Permit
request by David Harding (agent for property owner Connie Reed) for a private
recreational facility at 195 Sullivan Street (tax parcel 526 — ((3)) — 71) in the I-1 Limited
Industrial District. — (continued)

Chairperson Moore indicated there was question of limiting the use to the building.
Commissioner Caldwell inquired what the tax parcel covers. Chairperson Moore
stated the tax parcel includes the main building. Commissioner Powers stated the
tax parcel addresses the limitation to the main building.

Chairperson Moore suggested the applicant discuss with participants to use Sullivan
Street as the access and not cut through neighborhoods. Commissioner Huppert
encouraged the applicant to prepare a presentation for Town Council.

Commissioner Dorsett made a recommendation to approve the Conditional Use
Permit with the drafted conditions. Commissioner Caldwell seconded the motion
which passed approval with drafted conditions which passed 8-0.

Planning Commission public hearing for Council's intention to adopt an ordinance
amending Chapter 30 “Zoning” of the Christiansburg Town Code in regards to multi-
family density allowances in the B-3 General Business District. The Town Council
public hearing is set for February 7, 2012.

Chairperson Moore introduced the discussion. Mr. Wingfield stated there has been
no new information for the Code amendment. Commissioner Powers inquired if it is
the applicant’s intent to table both requests. Steve Semones stated he sent a letter
to Mr. Wignfield to defer action. Mr. Semones stated he has received updated
information from VDOT last week. Mr. Semones stated he has requested a meeting
with Wheatland and will be meeting with them later this week. Mr. Semones stated
he will be taking letters to all the patio homeowners in Wheatland also. Mr. Semones
stated with the possibility of new information and the additional comments he
received last week, he would like to present a complete package to the Planning
Commission.

Commissioner Dorsett inquired about a second entrance. Mr. Semones indicated he
is in discussions now with Mr. Woody regarding access. Commissioner Dorsett
stated she agrees with Mr. Brugh’s recommendation for access near the Grand’s
property. Mr. Semones stated the access at Grand’s property has issues with
elevation and an existing gas line. Commissioner Powers stated Mr. Brugh has good
suggestions but the most important is that traffic goes to Laurel Street or Peppers
Ferry Road instead of N. Franklin Street, plus tying the second access to the 200™
unit. Commissioner Powers indicated he is agreement that there is a need to
accommodate pedestrian traffic and provide a turnaround for buses. Commissioner
Powers stated the Planning Commission has received a letter from Montgomery
County schools requesting a turnaround for school buses. Mr. Semones stated a
new concept drawing will show the cul-de-sac turn around. Mr. Semones added the
intent is for young professionals, not necessarily for households with children in this
development, but that there may certainly be children.
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Planning Commission public hearing for Council’'s intention to adopt an ordinance
amending Chapter 30 “Zoning” of the Christiansburg Town Code in regards to multi-
family density allowances in the B-3 General Business District — (continued).

Chairperson Moore stated there are two items for this request, the Code amendment
and CUP. Commissioner Dorsett stated she does not like using a CUP and
wondered if it would not be wiser to develop a higher density residential use in the
Zoning Ordinance. Commissioner Powers stated he would like to talk about it and he
has a handout for Planning Commission. Commissioner Powers detailed the
handout of residential allowances in Residential, Mixed Use, and Business Districts.
Commissioner Dorsett stated she has issues with allowing high density residential in
B-3 which may not be suitable on all properties. Commissioner Dorsett added the
property is a logical place to put the apartment complex. Commissioner Dorsett
stated her concernis changing the Code for all of B-3 properties.

Commissioner Powers stated the property is designated as Mixed Use on the Future
Land use Map. Commissioner Powers requested Mr. Wingfield show where Mixed
Use properties are on the Zoning Map and Mr. Wingfield detailed the locations.
Commissioner Powers inquired how the Town came up with Mixed Used in the
Zoning. Mr. Wingfield stated the Mixed Use Districts were developed to allow the
potential for commercial with residential on upper levels and also to accommodate
residences with service type businesses such as child day care within a residential
area. Mr. Wingfield added the Mixed Use Districts allow single-family residences and
duplexes by right, but multi-family residences and businesses require CUP approval.
Commissioner Dorsett suggested changing the density in the Mixed Use Districts to
be slighter higher than 10 units per acre. Commissioner Powers stated he would like
to increase the density in MU-2 to 16 units per acre. Commissioner Dorsett inquired
if the applicant’s request would fit in the MU-2. Mr. Wingfield stated it would if the
density were increased but would also require additional public hearings for a
rezoning and a CUP.

Commissioner Dorsett stated she cannot support a Code change to the B-3 as it
would not be appropriate for all the properties zoned B-3. Commissioner Dorsett
added the change would affect all properties zoned B-3 when it is only suitable for
one property. Commissioner Dorsett stated even with a Conditional Use Permit, it
does not mean that the people who are going to be sitting up here, will necessarily be
all that bright, and are going to say no whenthe density is not appropriate.

Mr. Semones stated to use the Mixed Use Districts for this application would have
required a Code change, plus a rezoning and a CUP. Mr. Semones stated ideally he
would have liked to condition a higher density for this site specifically, but could not
under the Town Code. Mr. Semones added the CUP gives Planning Commission,
Town Council and the neighbors opportunity to speak regarding the request.
Commissioner Dorset stated it is making the change for one property when it
changes for all properties zoned B-3. Commissioner Dorsett added she has had a
problem with the use of residences on business properties. Commissioner Dorsett
added she has concerns the property is never going to be business but for residential
use.
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Planning Commission public hearing for Council’'s intention to adopt an ordinance
amending Chapter 30 “Zoning” of the Christiansburg Town Code in regards to multi-
family density allowances in the B-3 General Business District — (continued).

Mr. Semones stated if the higher density residential had been by right he could
understand the concerns, but with a Conditional Use Permit, a condition regarding
the density can be placed on other requests. Mr. Wingfield stated the Planning
Commission and Town Council can set the density to whatever they see fit with the
CUP. Commissioner Dorsett stated her issue is under current proposed legislation,
anything developed in town must be in accordance with the Comprehensive Plan.
Commissioner Dorsett stated she has concerns already with a zoning map that is so
messed up. Commissioner Dorsett adds the zoning has to fit with the land use.

Mr. Semones stated the logical way to move forward with the application seemed to
be with a Code change instead of developing a new residential district when in the
future, changes will need to be made with the Comprehensive Plan and UDA
development. Commissioner Dorsett stated the smarter choice would have been to
rezone the entire property as Mixed Use. Commissioner Powers stated he would like
the give the Planning Commission the option to look at something other than just
amending the B-3. Commissioner Powers stated he would like to look at amending
the MU-2 District. Commissioner Power stated this would give the Planning
Commission two options. Mr. Wingfield stated the Planning Commission can hold a
public hearing for a Code amendment for the MU-2 District. Commissioner Dorsett
stated what the Planning Commission is talking about is not fair to the applicant.
Commissioner Dorsett inquired if there is some way to extend it so the applicant does
not have to go through the application process again. Commissioner Powers stated
that option is up to the applicant to reapply. Mr. Wingfield stated the property had
been rezoned in Montgomery County as General Business and it was brought into
the Town as General Business. Commissioner Powers stated the Montgomery
County site plan was for a large commercial development.

Chairperson Moore inquired if the Planning Commission could advertise for a Code
change for the Mixed Use for the next Planning Commission meeting. Mr. Wingfield
indicated this could be done. Mr. Semones stated that leaves their application dead
in the water. Mr. Semones added changing the zoning on the property takes away
the potential for development as business if the sales of the residences do not go
well. Commissioner Dorsett stated MU-2 allows for some business uses. Mr.
Wingfield stated business uses in the MU-2 District require a CUP. Mr. Wingdfield
added he steered Mr. Semones in this direction of asking for a Code change and a
CUP in the B-3 District (as opposed to a Code change and rezoning to R-3 as Mr.
Semones had inquired about), as this is what has been done in the past.

Commissioner Dorsett stated that she did not think amending the B-3 District was
appropriate and citing the townhouse project on Depot Street as being a site that
would not be appropriate for a higher density. Mr. Wingdfield stated that Town
Council could deny CUP requests or limit density with conditions. Commissioner
Dorsett stated that she did not think Town Council was smart enough to do that and
that future Planning Commissions would not necessarily recommend that if she were
not serving.
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Planning Commission public hearing for Council’'s intention to adopt an ordinance
amending Chapter 30 “Zoning” of the Christiansburg Town Code in regards to multi-
family density allowances in the B-3 General Business District — (continued).

Commissioner Powers stated that he had obtained copies of development
schematics from the County rezoning approval and stated that it shows a connection
to Welcome Street. He said he thought the connection and the plan for all
commercial use was part of the reasoning for the County reasoning to General
Business. Commissioner Dorsett stated the problem is the change could create
some scenarios in the B-3 District that are not suitable for all properties, unless you
can guarantee the change will not affect other properties. Mr. Wingfield stated he felt
there is a guarantee with the Conditional Use Permit process as it will come to Town
Council for a decision. Commissioner Dorsett suggested looking at the townhouses
across from the Depot as an example and had the property been allowed to develop
with 16 units per acre, Town Council would have allowed it to develop that way. Mr.
Wingfield stated Town Council would have had the authority to restrict the
development to a lower density. Commissioner Dorsett stated she seriously doubts
Town Council would have done that.

Commissioner Powers made a motion to advertise an ordinance amending Chapter
30 “Zoning of the Christiansburg Town Code in regards to multi-family density
allowances in the MU-2 Mixed Use District to allow up to 16 units per acre with a
CUP. Commissioner Huppert seconded the motion which passed 8-0.

Mr. Semones inquired if he needs to instruct his clients to request a rezoning and a
CUP in the MU-2 District and stated that there are time and costs associated with
reapplication. Commissioner Powers stated he would not pull the applications.
Commissioner Powers stated at the next Planning Commission meeting, the Planning
Commission will vote on the request in the B-3 District. Chairperson Moore
suggested Mr. Semones move forward with his current application. Chairperson
Moore stated the Planning Commission will be making recommendations on the
amendment to the B-3 District and on the CUP at the next Planning Commission
meeting. Mr. Wingfield stated the next regular Planning Commission meeting is
February 13™, after the next Town Council meeting. Mr. Wingfield suggested the
Planning Commission hold a special meeting before the Town Council meeting. Mr.
Semones stated if it is likely the Planning Commission is going to move forward with
the change to the MU-2 District, he would rather not go through the process twice
and may pull the application before the Town Council meeting.

Commissioner Huppert suggested a meeting on February 6" to get things a little
more solid and Town Council would have a better feeling of direction. Chairperson
Moore inquired if information would be ready for a meeting on January 30". Mr.
Semones stated he is meeting with Wheatland on January 27™. Chairperson Moore
stated the Planning Commission could meet on January 30", giving the staff and the
applicant adequate time to prepare for Town Council meeting on February 7.
Chairperson Moore stated there would be only two items on the agenda.
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Planning Commission public hearing for Council’'s intention to adopt an ordinance
amending Chapter 30 “Zoning” of the Christiansburg Town Code in regards to multi-
family density allowances in the B-3 General Business District — (continued).

Ms. Lindstrom stated the applicant has pulled the application and they would have to
reschedule. Mr. Wingfield stated the applicant did not pull the application but asked
for deferment until able to provide all applicable information. Ms. Lindstrom stated
new regulations are proposed for public-private partnerships and would require
localities to utilize 20% of the workers from the local workforce. Ms. Lindstrom stated
she would like to know if the Town can condition that 20% of the workforce be local
on the development. Mr. Wingfield indicated he could speak with the Town Attorney
but he feels that it could be a condition.

Contingent on Item 5, Planning Commission public hearing for a Conditional Use Permit
request by Balzer and Associates, Inc. (agent for property owner RWW36, LLC) for a
planned housing development at the end of Farmview Road, N.E. (tax parcels 436 —
((A) — 37, 38, 39, 40, and 41 and a portion of 436 — ((A)) — 35 and 36) in the B-3
General Business District. The Town Council public hearing is set for February 7, 2012.

Chairperson Moore introduced the discussion. Craig read the drafted conditions:

1. The presented “General Conditions of the Proposed Mega Builders Multi-Family
Development” shall be considered as conditions of approval.

2. The development shall be in general conformity with the presented “Exhibit A —
Site Rendering.”

3. The development shall provide a cul-de-sac at the end of Farmview Road, N.E..

4. The development shall provide a bus shelter for a future bus stop if deemed
appropriate by the Town.

5. The development shall provide a second access prior to the issuance of the
Certificate of Occupancy for the 200™ unit.

6. Farmview Road, N.E. shall be upgraded to N. Franklin Street to the Town
Engineer’s satisfaction including installation of sidewalks on one side of the
street.

7. The developer shall provide a trail connection to the remainder of either tax
parcel 436 — ((A)) — 35 or 36 at a location to be approved by Town staff.

Chairperson Moore inquired if an upgrade to the sewer system is required, would that
be at developers cost. Mr. Wingdfield indicated that would be the case. Chairperson
Moore indicated he would like to request a condition be added for that.

Commissioner Dorsett stated there is a difference in reaction time within different age
groups and she has concerns regarding traffic. Mr. Semones stated only a stop sign
is required. Commissioner Powers stated this is all the more reason for a second
access. Ms. Lindstrom stated there should be a condition regarding the 200™ unit
and access for the development. Commissioner Powers stated he wants to revise
the condition to address the access at the time of the Certificate of Occupancy for
200™ unit being to Peppers Ferry Road or Laurel Street. Mr. Wingfield stated he
would like to clarify the access be as either public or private and Commissioner
Powers agreed that is acceptable.
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Contingent on ltem 5, Planning Commission public hearing for a Conditional Use Permit

request by Balzer and Associates, Inc. (agent for property owner RWW36, LLC) for a

planned housing development at the end of Farmview Road, N.E. (tax parcels 436 —

((A)) — 37, 38, 39, 40, and 41 and a portion of 436 — ((A)) — 35 and 36) in the B-3

General Business District. The Town Council public hearing is set for February 7, 2012.

— (continued)

Commissioner Powers indicated all the analysis for the projects has been based on
330 units and he would like a condition to specify for the 580 bedrooms. Mr.
Semones stated the new site plan has 295 units and the number bedrooms may
change and added he will present this to the Planning Commission at the next
meeting. Commissioner Powers stated he wants to use the number of bedrooms as
the basis for analysis.

Downtown parking analysis.

Chairperson Moore introduced the discussion. Mr. Wingfield stated the current Town
requirements for residential use is 2 parking spaces, restaurants require 1 space per
100 square feet of floor area, medical offices require 1 parking space per 200 square
feet of floor area, and office use requires 1 parking space per 400 square feet. Mr.
Wingfield added parking for churches is based on number of seats. Mr. Wingfield
stated the map shows the parking required and provided. Mr. Wingfield stated on-
street parking does not count to requirements. Ms. Casper stated the breakdown of
on-street parking is shown as the difference on the table. Commissioner Dorsett
inquired how Roanoke handles parking in the downtown district. Mr. Wingfield stated
he would check. Commissioner Caldwell inquired about the number of parking
spaces in the new parking garage and Mr. Wingfield stated is unsure of the exact
number. Commissioner Caldwell inquired if the parking garage is able to be
expanded if needed and Mr. Wingfield stated he could check. Commissioner Carter
stated there will only be two levels for the parking garage. Ms. Lindstrom stated she
was recently told a third level could be added in the future. Commissioner Powers
suggested the Development Subcommittee and the Historic District Subcommittee
review the parking analysis.

Other business.

The Development Subcommittee will meet Wednesday at 9:00 a.m. The
Comprehensive Plan Subcommittee will be meeting Wednesday, February 1 at 4:30
p.m. The next Planning Commission meeting will be January 30" at 7:00 p.m. to
discuss the Code change and CUP requests.

There being no more business Chairperson Moore adjourned the meeting at 8:58 p.m.

Craig Moore, Chairperson Randy S. Wingfield, Secretary

Non-Voting






ESTABLISHED
NOVEMBER 10, 1792

INCORPORATED
JANUARY 7, 1833

MAYOR
RICHARD G. BALLENGEE

COUNCIL MEMBERS
D. MICHAEL BARBER
R. CORD HALL
STEVE HUPPERT
HENRY SHOWALTER
BRADFORD J. “BRAD™ STIPES
JAMES W. “JIM” VANHOOZIER

TOWN MANAGER
BARRY D. HELMS

DIRECTOR OF FINANCE/
TOWN TREASURER
VALERIE L. TWEEDIE

CLERK OF COUNCIL
MICHELE M. STIPES

TOWN ATTORNEY
GUYNN. MEMMER &
DILLON, P.C.

Town of Christianshurg, Virginia 24073
100 East Main Street ~ Telephone 540-382-61;{~ Enginee\rﬁlg Fax 540-382-7338

OFFICE OF: Director of Engineering and Public Works 23 January 2012

Mr. Randy Wingfield
Planning Director

Town of Christiansburg
100 E. Main St.
Christiansburg, VA 24073

Re: Conditional Use Permit Application
Property at Farmview Road

Mr. Wingfield,

I am writing in response to your request for information regarding public utilities in
reference to the Conditional Use Permit Application referenced above. Upon modeling
our water system it appears that our system is capable of supporting the proposed
development if it is designed and constructed in accordance with the following:
Development of the subject property would require construction of an eight inch
diameter water main with connections to the existing six inch diameter water main
along Farmview road and to the existing eight inch diameter water main adjacent to the
subject property’s northern boundary. Preliminary modeling indicates this would
enable the system to provide a fire flow of approximately 1700 gallons per minute
while maintaining adequate water pressure at all points throughout our system.
Assuming minimum water levels in the tanks and a peak demand flow condition, water
pressure will not be less than 40 pounds per square inch at each service connection.
While this meets the minimum requirements for the Town set forth by the Virginia
Department of Health, private booster pumps may be required in each building to
provide an acceptable pressure level for the consumer depending on the level of service
the developer desires to provide the residents.

The sanitary sewer in this area will require further study and possibly a preliminary
grading plan and utility layout before the availability of sufficient capacity can be
confirmed. Service can be provided by either an extension from Farmview Road to the
west or by an extension from the existing sanitary sewer system to the north. An
extension from Farmview Road would require capacity verification at the existing
pump station behind Wal-Mart. A preliminary grading and utility layout would
determine the direction and volume of flows anticipated.

Sincerely,
Wayne O. Nelson, P.E.

Director of Engineering and Public Works
Town of Christiansburg





Montgomery County Public Schools

Facilities and Planning Department

1175 Cambria Street, Christiansburg, VA 24073
Telephone: 540-382-5141 Fax: 540-381-6118

January 23, 2012

Mr. Randy S. Wingfield
Planning Director

Town of Christiansburg

100 East Main Street
Christiansburg, VA 24073-3029

Re:  Conditional Use Permit request by Mega Builders, LLC, dated December 20, 2011, for a
Multi-Family Development at Farmview Road, Christiansburg

Dear Mr. Wingfield:
I am writing in response to your email dated January 23, 2012, regarding the subject application.

This property is in the Christiansburg Strand. Children from homes in this area attend
Christiansburg Primary School, Christiansburg Elementary School, Christiansburg Middle
School, and Christiansburg High School. Christiansburg Primary School has a capacity of 440
students and a current enrollment of 419. Christiansburg Elementary School has a capacity of
380 students and a current enrollment of 424. Christiansburg Middle School has a capacity of
1,200 students and a current enrollment of 828. Christiansburg High School has a theoretical
capacity of 1,216 students and a current enrollment of 1,112. Our planning consultant advises us
that on average across the country, new family dwelling units have the potential to add .6
children each to the school system. Three hundred thirty units in this development could
potentially add 198 students to our school system, or approximately 15 students in every grade
level. This potential number of additional students could further impact the elementary school
and high school facilities, which are using numerous mobile classrooms. Additional teachers
could also eventually be needed to accommodate the enrollment growth. Please consider the
impact of this development in conjunction with other recent rezoning requests that potentially
add students to the schools.
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If the conditional use permit is approved, please ensure that any new public roads servicing this
development can accommodate large school busses.

Thank you for this opportunity to comment on the proposed development.

Sincerely,

Tods (0

Daniel A. Berenato
Director

cc: Walt Shannon
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January 27, 2012

Town of Christiansburg
Mr. Randy Wingfield

100 East Main Street
Christiansburg, VA 24073

RE:  Mega Builders, LLC
Multi-Family Development — Farmview Road
Dear Randy:

I have updated our application material and concept plan to reflect changes we have made to
this project per the comments received from staff, the Planning Commission and our
neighbors. 1 did want to include in this cover letter some of the specific requests and how we
have addressed them concerning traffic and pedestrian access.

Traffic Issues:

We contacted VDOT after our public hearing and have since been provided updated
traffic counts along Franklin Street. These counts are from 2009 and our analysis has
been updated to reflect those new counts.

I spoke with VDOT’s Mike McPherson concerning the Level of Service at the
Franklin Street/114 intersection. He indicated that no improvements would be
necessary due to VDOT upgrading this intersection with the 114 widening project.
Once improved, the intersection will operate at a LOS C in the AM peak and a LOS
D in the PM peak. Planning Commission expressed concern about right turns from
Franklin onto eastbound Peppers Ferry. This movement is not a concern for VDOT
since the intersection has a dedicated right turn lane and operates as a yield
movement.

A full 527 TIA will not be performed as the project does not meet the VDOT
thresholds. The current VDOT guidelines indicate an apartment use would have to
contain 820 units for the weekday traffic or 670 dwelling units for Saturday traffic to
warrant an analysis. The proposed 295 units are far below those thresholds and will
produce less traffic than the uses shown in the previously approved original rezoning
request.

We contacted Ms. Adele Schirmer, Director of Engineering and GIS for the Town of
Blacksburg, to inquire about the applicability of the ITE Trip Generation data for
traffic projections for a multi-family project that could contain a high number of
students. Ms. Schirmer said the Town of Blacksburg does not have or use any
multiplier for student apartment complexes. They rely solely on the industry standard
ITE Trip Generation data for traffic projections.





- Acondition has been added to the application stating that a second access road to the
project will be installed prior to the issuance of a certificate of occupancy for the
200" unit. The road will access the rear of the Kmart property and allow for access
to Laurel Street and Peppers Ferry Road. This will also provide a secondary access
for fire/rescue services.

Pedestrian Issues:

- Asidewalk has been shown along the Wheatland side of Farmview Road. This will
be constructed with Phase | along with the Farmview Road improvements. This
sidewalk will tie into the existing sidewalk infrastructure at the intersection.

- Asidewalk/trail has been shown parallel to the future road connection to Kmart. This
sidewalk will begin to strengthen the pedestrian access to the existing commercial
areas and future commercial development.

The remaining issues have been addressed either in our updated written material or on the
updated conceptual plan. Thank you and please feel free to call at 540-381-4290 or email me
at ssemones@balzer.cc if you have any questions or comments.

Sincerely,
Balzer and Associates, Inc.

SHHASE—

Steven M. Semones
Vice President

PLANNERS  ARCHITECTS ENGINEERS SURVEYORS
448 Peppers Ferry Road NW e Christiansburg, Virginia 24073 e Phone (540) 381-4290 e Fax (540) 381-4291





CONDITIONAL USE PERMIT
APPLICATION
FOR

MEGA BUILDERS, LLC
MULTI-FAMILY DEVELOPMENT
FARMVIEW ROAD

TAX PARCELS
436-A 41
436-A 40
436-A 39
436-A 38
436-A 37

436-A 36 (Portion of)
436-A 35 (Portion of)

DECEMBER 20, 2011
Revised JANUARY 27, 2011

PREPARED FOR: MEGA BUILDERS, LLC

PREPARED BY: BALZER & ASSOCIATES, INC.





MEGA BUILDERS, LLC MULTI-FAMILY DEVELOPMENT
COMPREHENSIVE PLAN JUSTIFICATION

The property described in the Conditional Use Permit is currently zoned General Business
B-3. The property is a combination of seven whole or partial tax parcels. The proposed site
area requested for a Conditional Use Permit is approximately 21.1 acres. The site is currently
vacant and is vegetated with grass and shrub/scrub plants. The proposal calls for all 21 acres
to be granted a Conditional Use Permit for a Multi-Family Planned Housing Development.

The requested Conditional Use Permit for a multi-family planned housing development
would allow for a future land use that is in keeping with the Town of Christiansburg
Comprehensive Plan. The Plan calls for this area along Peppers Ferry Road and Franklin
Street to be a mixed use area. This mixed use designation encourages both commercial and
residential uses. Residential uses in this designation should be a higher density to take
advantage of the surrounding transportation network, utility infrastructure and existing
commercial development. The proposal calls for ten apartment buildings with a total
maximum unit count of 295. The conceptual plan shows the proposed locations of these
buildings along with the required parking. The plan also calls for a number of common space
elements not typically found in other multi-family developments located in Christiansburg.
These include a clubhouse with pool, a gym, a grilling area, a dog park and a walking trail.
These amenities, along with the project’s location, create a very unique housing product.

In 2007, the General Assembly added a section to the Code of Virginia requiring high
growth localities to designate Urban Development Areas (UDA) in their Comprehensive
Plan. The idea behind the UDA is to encourage reasonably compact development in areas
that can accommodate 10 to 20 years of projected growth and that have necessary services
such as adequate transportation and utilities. Christiansburg has been designated a high
growth locality and is currently in the process of updating its Comprehensive Plan. The
Town plans to address UDA'’s in that update. The area along Peppers Ferry Road and 460
Business is mentioned several times throughout the Town’s current Comprehensive Plan.
This area is targeted as a high growth area. The Town of Blacksburg and Montgomery
County have added the UDA requirement into their Comprehensive Plans and both show
UDA designations along the 460 Business corridor. While the Town of Christiansburg has
not recognized this area officially as a UDA, the Comprehensive Plan does encourage new,
higher density residential growth.

The proposed development and requested CUP fits well within this area and will provide a
much needed housing type to the area. The location also provides all the needs and services
for its future residents within walking distance or a short drive. Easy access to major
thoroughfares limits traffic concerns whether users are heading towards Blacksburg,
Roanoke, Radford or just travelling around town. With much of the area already developed
commercially or with a similar type use, there should be little, if any, adverse impact on any
adjacent properties.





General Conditions of the proposed Mega Builders Multi-Family Development

The following Conditions shall apply to the subject property upon approval of the requested
Conditional Use Permit:

1.

10.

11.

12.

13.

14.

15.

The property shall be developed in substantial conformance to the concept plan
prepared by Balzer & Associates, Inc. and dated 12-20-2011 and revised 1-27-2012.

All exterior lighting in the parking areas shall be directed towards the interior of the
property.

There shall be a maximum of 295 residential units.

Facades/exterior walls shall be articulated with recesses, projections, doors, balconies
or windows. No uninterrupted length of any facade shall exceed fifty (50) feet.

The property will be designed and developed in a unified manner and will incorporate
similar and complementary architectural features such as masonry materials and roof
materials, planting materials, signage, lighting and paving surfaces.

The exterior of the principal buildings shall be primarily brick.

All buildings shall be a maximum of three (3) full stories above front street/parking
lot grade.

No dumpster shall be located within 75 feet of the southern boundary line of the
property.

A vegetative buffer shall be installed along the southern property boundary adjacent
to Wheatland Retirement Community. This buffer will consist of evergreen trees
planted at a 6” minimum height and planted on a minimum 12’ center.

The presented “General Conditions of the Proposed Mega Builders Multi-Family
Development” shall be considered as conditions of approval.

The development shall provide a cul-de-sac at the end of Farmview Road, N.E..

The development shall provide a bus shelter for a future bus stop if deemed
appropriate by the Town.

The development shall provide a second access prior to the issuance of the
Certificate of Occupancy for the 200™ unit. This access shall be to the north of
the property toward Laurel Street.

Farmview Road, N.E. shall be upgraded to N. Franklin Street to the Town
Engineer’s satisfaction including installation of sidewalks on one side of the
street.

The developer shall provide a trail connection to the remainder of either tax parcel
436 — ((A)) — 35 or 36 at a location to be approved by Town staff.





Project Phasing

It is anticipated that due to the size of the project, the development and construction of the
project will be phased. Phase I is expected to include the construction of the larger project
amenities, such as the clubhouse and gym as well as approximately half of the units.
Depending on the market and leasing rates, Phase 1l may begin immediately after final
construction of Phase | or may be delayed accordingly. A best case and aggressive timeline
would be two years for full build-out. Stormwater management, waterlines, and sanitary
sewer will be designed in Phase | to accommodate full build-out of the project and shall be
constructed as required to service the first Phase. Any road improvements required will be
completed as determined by the overall build-out density and traffic projections for this
project alone.

Water & Sewer Service

The proposed development area is located at the end of Farmview Road. Currently the site
has public water and public sewer service extended to the parcel boundary. Both are located
on the north side of the property adjacent to the Lowes and Grand Home Furnishings
properties. Those line sizes are a 6” waterline and an 8” sanitary sewer line. There is also a
6” waterline and 8” sewer line along Farmview Road that could be extended to the property.
Other utilities exist along Franklin Street and behind Kmart that could be connected to the
property in the future as the remaining commercial property develops. Final design of
waterline extensions will be coordinated with Town engineering staff to ensure the project
has adequate normal operating water pressure and fire suppression water pressure to meet all
local and state building codes and fire codes.

Based on Virginia Department of Health Standards, an average daily flow is estimated as
follows for the proposed uses:

MULTI-FAMILY

Multi-Family Residential: 295 Total Units
Design Assumptions and Calculations:
1. Assume 1 occupant per bedroom at maximum build-out = 615
2. Water and Sewer usage for residential use is 100 gal/day per person =
61,500 gal/day

TOTAL ESTIMATED WATER/SEWER USAGE BY PROPOSED DEVELOPMENT
= 61,500 gallons per day

Applicant will construct or cause to be constructed at no expense to the Town all water/sewer
mains and appurtenances on the Property and will connect the water/sewer mains to publicly
owned water/sewer mains. Any upgrades to existing Town water or sewer required based on
the proposed flows will be the responsibility of the developer. All water mains and sewer
mains will be constructed to the Town Standards, will comply with the regulations and
standards of the Town and will comply with the regulations and standards of all other
applicable regulatory authorities. All water mains and appurtenances and sewer mains will
be dedicated to public use.





Roads

The proposed development is currently planned to be primarily accessed from Farmview
Road. Farmview Road serves the existing uses of Wheatland Retirement Community, NRV
Magic Wand Carwash, Alleghany Church of Christ, Tomorrows World, an office complex,
and two single family residences. The unbuilt portion of Farmview Road will need to be
designed and constructed to meet all Town of Christiansburg road standards. This will
include pavement widths, pavement section, pedestrian accommodations, and storm water
controls.

A traffic study was performed in 2006 by Mattern & Craig of Roanoke, Virginia. This study
was done in conjunction with the original rezoning request for the overall property. This
property was rezoned at that time to a business use. When the traffic study was done, it was
anticipated that the entire property would be developed into commercial & retail uses. A
concept plan was prepared by Mattern & Craig and the uses shown were the basis for their
study. From these uses, average daily trips were generated and used to determine traffic
patterns, intersection capacity, signal design, etc. under different phasing scenarios of how
the parcel would commercially develop. The average daily trips generated from that
proposed development were 18,370. As part of that study, recommendations were made to
improve the intersection at Farmview and Franklin.

With this current proposal, we have used the base information provided by the Mattern &
Craig study as a starting point. We updated the traffic counts along Franklin Street per a
2009 count conducted by VDOT in conjunction with the proposed Route 114 improvements
and then inserted the multi-family development of 1,962 ADT into the analysis. The analysis
only shows the impacts of the multi-family development on the Farmview/Franklin
intersection. This does not account for any future development on the remaining commercial
property owned by RWW36, LLC. Although a secondary access to the multi-family
development will be provided in the future, the analysis shows a worst case scenario with all
traffic using the Farmview intersection. According to the original study, the
Farmview/Franklin intersection is currently operating at no less than a Level of Service C.
As noted in the Mattern & Craig report ““...good levels of service exist as the geometrics
reflect the much higher traffic volumes using Route 460 Business prior to the opening of the
Route 460 By-pass. The latest VDOT count for Route 460 Business prior to the opening of
the By-pass was 53,000 vpd in 2003.”

When the proposed development traffic is added to the existing traffic counts during the peak
AM hour and the peak PM hour, the Level of Service for the intersection remained
unchanged except for two movements. One is the southbound movement, which is
Farmview Road. During the AM Peak Hour, the Level went from a LOS C (33.4 second
delay) to LOS D (40.7 second delay). Basically adding a 7 second delay during the peak
hour. During the PM Peak Hour, the Level went from a LOS C (33.9 second delay) to LOS
D (36.2 second delay). Basically adding a 2 second delay during the peak hour. The other
movement is the Eastbound Left Turn, which is the left turn movement from Franklin Street
to Farmview. The Level of Service for this movement only changed during the PM Peak
Hour. During the PM Peak Hour, this Level went from a LOS C (34.7 second delay) to LOS
D (36.9 second delay). For reference, the threshold for LOS D is 35 seconds. Per VDOT
standards, a Level of Service D is acceptable for transportation planning. The overall
intersection will continue to operate at a Level of Service C. The vehicle storage or queue
was also analyzed for the project. The 95% queue for Farmview during the AM Peak is 200’
or 8.0 vehicles. During the PM Peak it is 132" or 5.3 vehicles. This stacks traffic back





between the church entrance and Sunset Drive. The 95% queue for the eastbound Franklin
Street left turn during the AM Peak is 27.5 or 1.1 vehicles. During the PM Peak it is 122.5’
or 4.9 vehicles. The existing turn lane has a 150 taper and 150° storage lane which is
adequate for the proposed AM Peak and PM Peak queue. Based on this analysis, no traffic or
intersection improvements are being proposed with this project, other than the extension of
Farmview Road to the site.

The project also provides for a secondary access to the property. This access will extend to
the west and tie into the rear of the Kmart property. From here a driver will be able to access
Laurel Street and Peppers Ferry Road without using the Farmview Road intersection. This
connection will be constructed when the commercial property fronting Franklin Street is
developed or prior to the issuance of the 200" certificate of occupancy for the apartment
project, whichever occurs first. This future road will provide for the interconnectivity that
will allow the entire area to function as a true mixed use development.

Water Quality & Stormwater Management Standards

Approximately 92% of the subject property shown for development drains naturally to the
east. Surface runoff flows to two existing culverts located under the 460 bypass. Both pipes
drain into an unnamed tributary of Wilson Creek. Thus, this property is part of the Roanoke
River watershed. The current masterplan shows two preliminary locations for stormwater
management areas. These two areas would be sized to accommodate the additional
stormwater runoff created by the increased impervious areas of the development. The
stormwater management ponds would work in conjunction with one another and reduce the
amount of post development runoff as well as treating the stormwater runoff for water quality
purposes. Onsite measures such as Low Impact Development techniques may be
implemented as well to further control the point source pollutants coming off the parking
areas. A small portion of the project drains northwest toward the Teal property. This area
drains to the New River and may require a separate stormwater management facility. The
proposed stormwater management areas will conform to all applicable Department of
Conservation and Recreation regulations dealing with stormwater quantity and quality. Ata
minimum, the 2-Year and 10 Year post-development runoff rates will be less than or equal to
the 2-Year and 10-Year pre-development runoff rates. With these design measures in place
there should be no negative impact on the groundwater supply for any adjacent downstream
well users.

Housing Resources

The Town of Christiansburg Comprehensive Plan has identified goals and objectives for
housing within the Town. Objective #1 is “Provide for a range of housing choices to ensure
that housing will be available to a broad range of income groups.” One of the strategies to
achieve this is listed as “a. Provide opportunities for diversity of housing types including
apartments, townhouses, condominiums, and duplexes as well as small- and large-lot single
family.” The proposed project fits well into this goal of the Town. There are relatively few
multi-family apartment developments in Town. Several, as described in the Comprehensive
Plan, are lower income, income restricted, or income assisted. The proposed development
will provide new, highly amenitized apartments that can serve a portion of the population that
currently has relatively few options for apartment living. The location of the project is also a
benefit due to its close proximity to retail shopping, grocery, gas, and restaurants. The
property being close to three main roads, Franklin Street, Peppers Ferry Road, and 460





Bypass allows for easy access and traffic flows and also helps keep site traffic out of single
family neighborhoods.

Maintenance

A site and project of this size will have a full time staff handling unit maintenance. Mega
Builders intends to hire Hawthorne Residential Properties to manage the maintenance of the
project. Hawthorne is a full service regional property management company that has
extensive experience managing large multi-unit properties. All common space elements
including the structures and exterior elements such as trails will be under the development’s
ownership and will be maintained at no cost to the general taxpayer. Hawthorne will hire a
local company to do grounds maintenance and landscaping around the units and the common
space.

Landscaping/Buffering

Landscaping will be provided as specified in the Town of Christiansburg Zoning Ordinance.
This will include the required interior parking greenspace areas as well as the overall site
greenspace and landscaping requirements. Additional screening has been designed to help
mitigate any concerns from adjacent properties or address screening desired by the applicant.

Environmental Impacts & Concerns

The property is located on a topographic high point and sits at the drainage divide between
the Roanoke River Basin and the New River Basin. The site contains no streams or wetlands.
A preliminary geotechnical report has been prepared for Mega Builders, LLC by Froehling &
Robertson, Inc. which provides Mega Builders general information on the soil structure of
the site and other factors such as rock, existing fill material, and subsurface water data.





PLANNED RESIDENTIAL DEVELOPMENT FOR MEGA BUILDERS, LLC

1. Permitted Uses
Structures to be erected or land to be used shall be one or more of the following:

(a) Multiple-family dwellings, including up to three unrelated individuals per
unit.

(b) Planned housing developments subject to the special regulations of

Section 30-57 below, including up to two unrelated individuals per unit.

(c) Open Space, including park, playgrounds, trails, and similar recreational uses.

(d) Home Occupational as defined by the Town of Christiansburg Zoning
Ordinance.

(e) Off-street Parking and Loading as required by The Town of Christiansburg
Zoning Ordinance.

(f) Public Utilities such as poles, lines, transformers, pipes, meters, and other
facilities necessary for the provision and maintenance of Public utilities
including water and sewage facilities.

(9) Temporary construction trailers on active construction sites only.

(y) Signs in accordance with the Sign Ordinance.

2. Area and Density

(a) No more than 295 units (+13.9 units per acre on average) can be built in the
Development

(b) The minimum lot area for a multiple-family dwelling shall be 15,625
square feet and density of development shall not exceed the ratio of 20
dwelling units per gross acre.

3. Setback.
Structures shall be located 30 feet or more from any street right-of-way, or, in the
event that buildings are already constructed on the same side of the street in the
block, no new structure shall be closer to the street right-of-way line than a
distance equal to the average of the distance to the street right-of-way of all
existing structures in the same block on the same side of the street. This shall be
known as the setback line. Parking lots shall have a minimum setback of 15 feet
from any street right-of-way.

4. Frontage and lot depth.
The minimum lot width at the setback line and street line shall be 125 feet for a
multiple-family dwelling. All structures in this district shall be located on the lot
with the front of the structure facing the front of the lot, the front of the lot being
the shortest side of the lot which abuts on a street. On a lot which extends
through from street to street, structures shall be faced on the street on which the
majority of existing structures face, or in case there are no existing buildings, the
building official shall determine on which street the structure shall face. Where
permitted, multiple buildings on a single lot may be arranged in accord with
approved site plans. (Code 1972, § 30-51; Ord. of 6-20-89; Ord. of 6-2-98)

5. Yards.
The minimum side yard for each main structure shall be ten percent of the width
of the lot at the setback line or a minimum of ten feet or side lot line easement
width, whichever is greatest. Each main structure shall have a rear yard of 20 feet
or more. Accessory structures shall have a side and rear yard of 3 feet or more.
The front yard shall contain a minimum of twenty (20) percent greenspace or
landscaped area. For duplexes for individual sale, the greenspace or landscaped
area in the front yard shall be maintained at a ratio of twenty (20) percent for





each dwelling unit on each lot. For this purpose, corner lots shall be deemed to
contain a minimum of twenty (20) percent greenspace or landscaped area in each
yard fronting a public street. Sidewalks and curb and gutter shall be required on
both sides of the public streets for all new streets and for all multi-family
residential development. In lieu of sidewalks and curb and gutter, an owner or
developer shall provide a paved multi-use trail a minimum of ten (10) feet in
width connecting to the street right-of-way adjoining other properties and to each
lot within the development for single-family, duplex, or townhouse development
or at least the length of the total street frontage connecting to the right-of-way
adjoining other properties and to each apartment or condominium unit within the
development by a hard surface connection. (Code 1972, § 30-52; Ord. of 6-20-
89; Ord. 2002-2 of 3-5-02; Ord. 2007-1 of 4-3-07; Ord. 2010-

9 of 12-21-10)

6. Height
Buildings may be erected up to 35 feet in height from street grade or lot grade at
Setback line, whichever is greater; except, that:
() Church spires, belfries, cupolas, monuments, water towers, chimneys, flues
and flagpoles shall be exempt from this section.
(b) Parapet walls may be up to four feet above the height of the building on
which the walls rest.
(c) No accessory building which is within ten feet of any property lot line shall
be more than one story high.
(d) Accessory buildings shall not exceed the main structure in height except that
when the accessory building is located at a lower ground elevation, then the
elevation of the roofline of the accessory building shall not be higher than the
elevation of the roofline of the main structure, but not to exceed two stories in
height.

7. Development standards for apartments
() The development or project shall be designed to promote harmonious
relationships with surrounding adjacent and nearby developed properties,
particularly in larger developments or projects where more than one building is
involved, and to this end may employ such design technigues as may be
appropriate to a particular case, including use of building types, orientation,
spacing and setback of buildings, careful use of topography, maintenance of
natural vegetation, location of access points, recreation areas, open spaces, and
parking areas, grading, landscaping, and screening.
(b) No apartment building shall contain more than 36 dwelling units and no more
than three apartment buildings shall be contiguous.
(c) No apartment building shall be located closer than 15 feet from a private
drive, access road or open common parking area whether oriented to the front,
sides or rear of the buildings, except that parking areas may be located within
five feet and private drives may be located within 10 feet of any blank or
windowless wall.
(d) More than one apartment building may be located on the lot provided a
minimum distance of 25 feet shall separate any two buildings or groups of
apartment buildings from any other abutting use or building type.
(e) At least 400 square feet of commonly usable open space shall be provided for
each dwelling unit. Such space shall be of such location and dimensions as to
provide for outdoor living, patios, pools, lawns, play areas, walks, wooded areas
and the like, but not including driveways and parking areas.
(f) Where community refuse containers are provided as accessory uses to
apartment developments, such containers shall be conveniently located for





pickup vehicle access and completely screened from view by means of a fence or
wall with outside landscaping and an appropriately designed gate which can be
latched open and closed.

(9) Each apartment dwelling unit shall contain at least 600 square feet of livable
floor area, exclusive of garages, carports, cellars, basements, attics, open porches,
patios, or breezeways, except that up to ten percent of the units may be
constructed with less floor area than this minimum.

(h) Apartment development requiring ingress and egress to a public street shall
meet all the requirements of the Town Subdivision Ordinance.

(i) Parking lots shall have a minimum setback of 15 feet from any street right-of-
way.

(Code 1972, § 30-56; Ord. of 6-20-89; Ord. 2002-2 of 3-5-02)

8. Planned housing developments
Within an R-3 Residential District as a conditional use or in conjunction with an
application for conditional zoning for R-3 Residential, and in order to encourage
improved housing design, variety in housing types and best use of topography, a
site plan may be submitted for a planned housing development, together with a
subdivision plan if required by this chapter or the subdivision chapter and such
other descriptive material or proffers as may be necessary to fully determine the
development, even though such development does not comply in all respects
to the dimensional requirements of the R-3 District, provided:
(a) One or more major features of the development, such as unusual natural
features, yard spaces, open spaces, and building types and arrangements, are such
as to justify application of this section rather than a conventional application of
the other regulations of the R-3 District.
(b) Materials submitted, drawings, descriptions, proffers and the like are
sufficiently detailed to assure compliance with the intent of this section.
(c) The project itself, or a larger project of which it is a part, is of sufficient size
in the location proposed as to permit development of an internal environment,
which, if different from designs otherwise permitted in the R-3 District, will not
adversely affect existing and future development in the surrounding area.
(d) The overall dwelling unit density does not exceed that permitted in the R-3
District for development of comparable housing types.
(e) The development is designed to promote harmonious relationships with
surrounding adjacent and nearby developed properties and to this end may
employ such design techniques as may be appropriate to a particular case,
including use of building types, orientation, and spacing and setback of
buildings, careful use of topography, maintenance of natural vegetation, location
of recreation areas, open spaces, and parking areas, grading, landscaping, and
screening.
(F) Provision satisfactory to the Planning Commission and approved by the Town
Attorney shall be made to assure that nonpublic areas for the common use and
employment of occupants, but not in individual ownership by such occupants,
shall be maintained in a satisfactory manner without expense to the general
taxpayer.
Procedures and general standards for approval of an application under this
section shall be the same as those for a Conditional Use Permit or for Conditional
Zoning as described in Article | as the case may require.
(Code 1972, § 30-57)





Land Use: 220
Apartment

Description

Apartments are rental dwelling units located within the same building with at least three other
dwelling units, for example, quadraplexes and all types of apartment buildings. The studies
included in this land use did not identify whether the apartments were low-rise, mid-rise, or high-
rise. Low-rise apartment (Land Use 221), high-rise apartment (Land Use 222) and mid-rise
apartment (Land Use 223) are related uses.

Additional Data

This land use included data from a wide variety of units with different sizes, price ranges,
locations and ages. Consequently, there was a wide variation in trips generated within this
category. As expected, dweliing Units that were larger in size, more expensive, or farther away
from the central business district (CBD) had a higher rate of trip generation per unit than those
smaller in size, less expensive, or claser to the CBD. Other factors, such as geographic location
and type of adjacent and nearby development, may also have had an effect on the site trip
generation. '

The peak hour of the generator typically coincided with the peak hour of the adjacent street
traffic. ‘

The sites were surveyed between the late 1960s and the 2000s throughout the United States and
Canada.

Many of the studies included in this land use did not indicate the total number of

bedrooms. To assist in the future analysis of this land use, it is important that this
information be collected and included in trip generation data submissions.

Source Numbers

2,4,5,6,9,10, 11, 12, 13, 14, 16, 19, 20, 34, 35, 40, 72, 91, 100, 108, 188, 192, 204, 211, 253,
283, 357, 436, 525, 530, 579, 583, 638 :

Trip Generation, 8th Edition 326 Institute of Transportation Englneers






Apartment
(220)

Average Yehicle Trip Ends vs: Dwelling Units
On a: Weekday

Number of Studies: 88
Avg. Number of Dwelling Units: 210
Directional Distribution: 50% entering, 50% exiting

Trip Generation per Dwelling Unit
: Average Rate Range of Rates Standard Deviation
6.65 127 - 1250 3.07
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Apartment
(220)

Average Vehicle Trip Ends vs: Pwelling Units
Ona: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m. _

Number of Studies; 78
Avg. Number of Dwelling Units: 235
Directionai Distribution: 20% entering, 80% exiting

Trip Generation per Dwelling Unit
Average Rate Range of Rates Standard Deviation
0.51 0.10 - 1.02 0.73

Data Plot and Equation

700 - - , \
P I N SETRREE e SRSEEI SRR : }
. !
500
w
ko]
o
w0
2
= ]
@ 400
]
=
S J
>
5]
& 300
QG
=
x
Il
-
200
100» : e R S . T T I3 :.-----‘.: ....... : ....... : ....... : ....... bR IR
0
o 400 500 £00 700 80D 800 1000 1100
X = Number of Dwelling Units
X Actual Data Points “— FtedCurve @0 @ —e——a. Average Hate
. Fitted Curve Equation: T = 0.49(X) + 3.73 R%=0.83
Trip Generation, 8th Edition 328 Institute of Transportation Enginears






Apartment
(220)

Average Vehicle Trip Ends vs:
Ona:

Number of Studies:
Avg. Number of Dwelling Units:
Directional Distribution:

Dwelling Units

Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

90
233
65% entering, 35% exiting

Trip Generation per Dwelling Unit

Average Rate

Range of Rates

Standard Deviation

0.862 0.10

-~ 1.64

0.82

Data Plot and Equation
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<
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=

200
100"
0
0 100 200 300 400 500 600 700 B0 800 1000 1100
X = Number of Dwelling Units
X Actual Data Points FiledCrve 777 Average Rale
“Fitted Curve Equation: T = 0.55(X) + 17.65 R2=0.77
g 'E{a{r‘an, 8th Edition 329 institute of Transporiation Engineers
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Analyst CPB
Agency or Co. Balzer & Associates, Inc.
Date Performed 1/17/2012

Time Period  AM Peak Hr

L.LONG REPORT

Intersection
Area Type
Jurisdiction

Rte 460/Farmview Rd

All other areas

Town of Christiansburg

Analysis Year

Existing 2009

Grade =

-2

-

Show North Armow

b
"

4
e
11
e

1 L . ‘I ? . b7 =1
Grade = 2 # =T
A - t\",’ = LR
Grade= -3 W& _ LTR
Volume (vph) g 351 34 101 |528 21 59 3 38 9 1 7
% Heavy Veh 0 5 0 0 5 0 0 0 o 0 0 0
PHF 0.90 (0.90 [0.90 {0.90 |0.90 |0.90 |0.90 (090 |0.890 |0.90 ;0.90 |0.90
Actuated (P/A) A A A A A A A A A A A A
Startup Lost Time 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
ExtenSion of Effective Green 2.0 20 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Arrival iype 3 3 3 5 5 5 3 3 3
Unit Extension 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Ped/Bike/RTOR Volume 0 0 0 0 0 0 o 0 0 0 o 0
Lane Width 120 (120 (120 120 |12.0 |12.0 12.0 |12.0 2.0
Parking (Y or N) N N N N N N N N
Parking/Hour
Bus Stops/Hour 0 0 a 0 0 0 0 0 0
Pedestrian Timing 3.2 3.2 3.2 3.2
Excl. Left Thru & RT 03 04 NB Only 5B Only 07 08
. G= 120 G= 30.0 G= 00 G= 0.0 G= 150 G= 130 G= 00 G= 00
Timing Y=25 Y= 5 = Y = Y=5 Y= 5 Y=0 Y=20
Duration of Analysis (hrs) = 0.25 Cycle Length C = 80.0






Project Description

VOLUME ADJUSTMENT AND SATURATION FLOW RATE WORKSHEET

LT T™H | RT LT TH RT LT TH RT LT TH RT

Valume 9 351 34 éo1 528 | 21 " 59 3 38 9 1 7
PHF .90 (0.80 (080 090 |090 |(0.90 1090 (090 {090 [0.90 |0.90 {0.90
Adjusted Flow Rate 10 390 38 112 {587 23 66 3 42 10 1 8
Lane Group L T R L T R LT R LTR
Adjusted Flow Rate 10 390 38 112|587 23 69 42 19
Proportion of LT or RT 1.600 -~ |1.000 (1.000 - |1.000 |0.957 — |1.000 |0.526 ~ |0.421
SBas e Satflow 1900 1900 |1900 |[1900 |1900 |[1900 1800 |[1900 1900
Number of Lanes ) 3 1 2 3 1 0 1 2 0 1 a
o 1.000 |1.000 |1.000 |1.000 {1.000 |1.000 1.000 |1.000 1.000

fy 1.000 |0.952 |1.000 [1.000 |(0.852 [1.000 1.000 |1.000 1.000

f, 0.990 ;0.990 |0.990 |1.010 (1.010 |1.010 1.015 |1.015 0.9580

f 1.000 |1.000 [1.000 |1.000 {1.000 {1.000 1.000 |1.000 1.000

iy 1.600 [1.000 |1.000 |71.000 |(1.000 |1.000 1.000 [1.000 1.000

f, 1.000 [1.000 {1.000 [1.000 [1.000 |1.000 1.000 |1.000 1.000

Ly 1.000 |0.908 |1.000 10.971 (0.808 }1.000 1.000 |0.885 1.000

. 0.950 |1.000 | _ |0.850 (1.000 | _ 0.954 | 0974 | _
Secondary 1, ; - - - .
For _ 1.000 [0.850 | 7.000 10.850 | 1.000 |0.850 | 0.943

fub 1.000 |1.000 | 1.000 |1.000 | _ 1.000 | 1.000 |
frob _ 1.000 [1.000 | 1.000 |1.000 | 1.000 (1.000 | 1.000
Adjusted Satfiow 1787 |4880 |1589 |3540 (4978 |[1631 1840 (2901 1729
Secondary Adjusted Satflow -- - - -






CAPACITY AND LOS WORKSHEET

Project Description

Lane Group L T R L T R LT R LTR
Adjusted Flow Rate 10 390 38 112 587 23 69 42 19
Salflow Rate 1787 |4880 | 1599 3540 (4978 |1631 1840 | 29071 1729
Lost Time 2.0 2.0 2.0 2.0 2.0 20 2.0 2.0 20
Green Ratio 0.13 10.33 |0.56 |0.13 10.33 |0.48 0.17 0.7 0.14
L.ana Group Capacity 238 |1627 [ 888 | 472 (16589 | 779 307 484 250
v/c Ratio 0.04 (024 (004 |0.24 (035 (003 0.22 0.09 0.08
Flow Ratio 001 |0.08 (002 003 (012 |0.07 0.04 (0.01 0.01
Critical Lane Group N N N Y Y N Y N Y
Sum Flow Ratios 0.20

Lost Time/Cycle 20.00

Critical v/c Ratio 0.25

Lane Group L T R L T R LT R LTR
Adjusted Flow Rate 10 390 38 112 587 23 69 42 19
Lane Group Capacity 238 |1627 |ggg |47z |76%9 (779 307|484 250
v/c Ratio 0.04 (024 (004 |0.24 |0.35 003 0.22 |0.09 0.08
Green Ratio 0.13 |0.33 (056 |0.13 |0.33 [0.48 .17 1017 0.14
Uniform Delay d, 34.0 (217 197 (348 {227 |124 325 |31.7 33.3
Delay Facior k 011 |o.11 |01 o011 |11 0.1 011 |0.11 011
Incremental Delay d, 0.1 0.1 ¢.0 0.3 0.1 0.0 0.4 0.1 0.1
PF Factor 1.000 |1.000 |1.000 |0.897 |0.667 [0.3%0 1.000 |1.000 1.000
Control Delay 34.1 |218 | 9.1 |31.6 }152 4.9 328 (318 33.4
Lane Group LOS C c A C B A C c C
Approach Delay 21.0 17.5 32.4 33.4
Approach LOS C B c C
Intersection Delay 202 Intersection LOS C






SUPPLEMENTAL UNIFORM DELAY WORKSHEET FOR LEFT TURNS FROM EXCLUSIVE LANES
WiTH PROTECTED AND PERMITTED PHASES

Project Description

Cycle Length, C (s) | 90.0

Prot. Phase Eff. Green Interval, g (s)

Opposed Queue Eff, Green Interval, gq

(s)

Unopposed green interval, gu (s)

Red Time, r{s)

Arrivai Rate, ga (veh/s)

Protected Phase Departure Rate, sp
{veh/s)

Perm. Phase Departure Rate, ss {veh/s)

Xperm

Xprot {N/A for Lagging Left-turns)

Queue at Start of Grean Arrow, Qa

Queue at Start of Unsaturated Green,
Qu

Residual Queue, Qr

Uniform Delay, d1

Case Qa Qu Qr di
2‘ ZXEIe(r)m <= 1.0 & Xprot 1 qar G 0 E}%W(C]a())][an + (a2/Sp- 95 +QoQu + Qu(Ss-
E)g;?e(a)rm <=1,0 & Xprot 5 Qe | ar+ quge Qa-q g;gsp- g);ifgfﬁz}[raa +g(Qa+ Qn +gq (Qr+ Qu) +
l<f jpm > 1.0 & Xprot 3 | Qregar dea Qu- qgau)(Ss— gj;?ﬁ))][gqau + Qu(Qa + Qi+ MQr + Qa) +
:;ﬁ(g)e m<=10(agging | 4 0 Qa(r + ga) 0 [0.5/(CaC)JIr + Gu)Qu + QuSs- =)

If Xperm > 1.0 (lagging Qu- Gu{Ss- [0.5/(qaC)Ir +gq)Qu + Ju({Qu + Qa) + QaSp-
lefts) I Qo(r+ga) | O e






BACK-OF-QUEUE WORKSHEET

Project Description

Lane Group L T R L T R LT R LTR
Initial Queue/Lane loo oo oo 00 |00 |00 0.0 |00 100
Flow Rate/Lane 10 |390 |38 |112 |887 |23 69 42 19
Satflow/Lane 1787 1791 |1599 (1823 |1827 |1631 1840 |1639 1729
Capacity/Lane 298 |57 |ggs 472 |16%9 |770 307 |484 250
Flow Ratio 00 o1 |00 (o0 lot1 oo 0.0 |00 0.0
v/c Ratio 0.04 (024 |0.04 |024 |035 |0.03 0.22 |0.09 0.08
} Factor 1.000 |1.000 |1.000 {1.000 |1.000 [1.000 1.000 |1.000 1.000
Arrival Type 3 3 3 5 5 5 3 3 3
Platoon Ratio 1.00 |1.00 [1.00 |1.67 |1.67 |1.67 1.00 |1.00 1.00
PF Factor 1.00 [1.00 [1.00 [0.92 [0.73 (0.39 1.00 |1.00 1.00
Qi 02 (26 04 |12 |30 |01 1.5 105 0.4
ke 0.3 |05 |06 |03 (05 |06 0.3 |03 0.3
Qz 00 (02 oo |o1 |03 |00 0.1 |00 0.0
Q Average 0.2 2.7 0.5 1.3 3.2 0.1 1.6 0.5 0.4

Q Spacing 250 {260 |250 (250 250 |25.0 250 |25.0 25.0
Q Storage 0 o 0 0 0 0 0 o 0
Average Ra

95% Ra%x

Copyright ® 2005 University of Florida, All Rights Reserved HCS+TM  version 5.21

Generated: 1/17/202

133 PM





LONG REPORT
i

Analyst CFB

Intersection Rie 460/Farmview Rd
Agency or Co. Balzer & Associales, Inc. Area Type All other areas
Date Performed 1/17/2012 Jurisdiction Town of Christiansburg
Time Period ~ PM Peak Hr Anzlysis Year Existing 2009

Grede= 2 0 ! o
3y
] M
Grade= 2 g om North Arrow
_ oo
1 L 1 (’ =R
3 » - 3
) -
1 N ¥ N S
™ e -
Grade= 2 ‘q =T
“~
AT =LR
| 7
Grade= -3 1\?/1" - LTR
9 1 2
1046 :
Volume (vph) 29 133 122 |962 13 69 g 101 14 2 14
% Heavy Veh 0 5 0 0 5 o 0 0 0 g 0 0
PHF 0.80 (0,90 Q.90 |0g90 (0.90 |0.80 |0.90 [0.90 (0.90 [p.90 (080 10.90
Actuated (P/A) A A A A A A A A A A A A
Startup Lost Time 2.0 20 2.0 2.0 2.0 20 2.0 2.0 2.0
ExtenSion of Effective Green 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Arrival type 3 3 3 5 5 5 3 3 3
Unit Extension 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Ped/Bike/RTOR Volume 4] 0 0 0 0 ] 0 0 0 0 0 0
Lane Width 12,0 (120 |12.0 {120 (120 120 2.0 |12.0 12.0
Parking (Y or N) N N N N N N N N
Parking/Hour
Bus Stops/Hour 0 g 0 o 0 0 0 0 0
Pedeshrian Timing 3.2 3.2 3.2 3.2
Excl. Left Thru & RT 03 04 NB Only SB Only 07 08
Timi G= 120 G= 300 G= 00 G= 00 G= 150 G= 13.0 G= 00 G= 00
Imin
9 Y=5 Y=5 Y= Y= 0 Y= 5 Y=5 Y= 0 Y=20
Duration of Analysis (hrs) = 0.25 Cycle LengthC= 90.0






Project Description

VOLUME ADJUSTMENT AND SATURATION FLOW RATE WORKSHEET

tt i | RT T | TH [ RT |t [ tH [ RT [t [ TH | RT
Volurne 29 [19%6 1433 122 lo62 |13 |69 |0 |101 |14 |2 |14
PHF 0.90 090 090 |oso |00 |090 |o9o loso 090 |oso oo logo
Adjusted Flow Rate s2 |12 1148 136 |"9%% l4a |77 |0 |12 |16 |2 |48
Lane Group L T R L T R LT R LTR
Adjusted Flow Rate 32 |772 lq48 {138 |7969 | 44 77 112 34
Proportion of LT or RT 1.000 -~ {1.000 |1.000 - 1.0£.Jﬂ 0.471 - |0.471

Adjusted Satfiow

Base Safflow T1900 [1900 1900 |1900 |7900 |1900 1900 | 1900 1900

Number of Lanes 1 3 1 2 3 1 o 1 2 0 1 0

" 1.000 |1.000 |1.000 |1.000 [1.000 |7.000 1.000 11.000 1.000

n 1.000 |0.952 |1.000 |1.000 |0.952 |7.000 1.000 |1.000 1.000

3 0.990 |0.980 |0.990 |1.010 |7.010 |1.070 1.015 |1.015 0.990

: 1.000 |7.000 |1.000 |1.000 |7.000 |1.000 1.000 |1.000 1.000

. 1.000 |1.000 |1.000 |1.000 |1.000 |1.000 1.000 |1.000 1.000

N 7.000 |1.000 |1.000 |1.000 [1.000 |1.000 1.000 |7.000 1.000

s 1.000 [0.908 |1.000 |0.971 |0.908 |7.000 1.000 |0.885 1.000

. 0950 |1.000 | _  |0.950 |1.000 | _ 0952 | _ 0.977 | _

Secondary f ¢ -- - -- -

o _ |rooo Jogso | _  |7000 |08s0 | _ |1.000 |0850 | |0.936

o 1000 [1.000 | _ |1.000 [1.000 | _ 1000 | 1.000 | _

oo _ |rooo |1ooo | _ [7000 |1000 | _ |r.000 {1000 | |r.000
1787 |4880 |1699 |3540 |4978 |1631 1837 | 2901 1721

Sacondary Adjusted Satflow






Project Description

CAPACITY AND L.OS WORKSHEET

Lane Group L T R L T R LT R LTR
Adjusted Flow Rate 32 |1192 |148 l136  |7069 | 44 77 (112 34
Salflow Rate 1787 |4880 |1599 |3540 |4678 |1631 1837 | 2901 1721
Lost Time 2.0 2.0 2.0 2.0 20 2.0 2.0 2.0 2.0
Green Ratio 013 |0.33 |0.56 |0.13 0.33 0.48 017 1017 0.14
Lane Group Capacity 238 1627 | 888 472 1659 778 306 484 249
v/c Ratio 013 |0.71 (017 |0.29 0.64 |0.02 0.25 |0.23 0.14
Flow Ratio 0.02 (024 |0.08 |0.04 0.21 .01 0.04 0.04 0.02
Critical Lane Group N Y N Y N N Y N Y
Sum Flow Ratios 0.34

l.ost Time/Cycle 20.00

Critical v/c Ratio 0.43

Lane Group L T R L T R LT R LTR
Adjusted Flow Rate 32 7792 l1g 136 |7069 | 4y 77 112 34
Lane Group Capacity 238 |"9%7 |ggs |47z |7659 |779 306|484 249
vic Ratio 013 071 |0.17 |0.29 0.64 0.02 025 1023 0.14
Green Ratio 013 |0.33 |0.56 |0.13 0.33 |[0.48 a17 017 g.14
Uniform Delay d, 344 1262 |98 |352 |255 |124 326 (325 33.6
Delay Factor k 611 |0.28 |0.11 |0.11 0.22 011 011 0.11 0.11
Incremental Delay d, 0.3 1.5 | 0.1 0.3 0.9 0.0 0.4 0.2 0.3
PF Factor 1.000 |1.000 [1.000 [0.897 {0.667 |0.390 1.000 |1.000 1.600
Control Delay 347 |27.8 | 9.9 31.9 17.9 4.8 33.1 327 33.9
Lane Group LOS C Cc A Cc B A C C c
Approach Delay 26.0 18.3 32.9 33.9
Approach LOS B C C
Intersection Delay 236 Intersection 1.OS c






Project Description

SUPPLEMENTAL UNIFORM DELAY WORKSHEET FOR LEFT TURNS FROM EXCLUSIVE LANES
WITH PROTECTED AND PERMITTED PHASES

Cycle Length, C (s}

90.0

Prot. Phase Eff. Green Interval, g (s)

Opposed Queue Eff, Green Interval, gq
{s)

Unopposed green interval, gu (s)

Red Time, (s}

Arrival Rate, ga {veh/s)

Protected Phase Departure Rate, sp
{veh/s)

Perm. Phase Departure Rate, ss {veh/s)

Xperm

Xprot (N/A for Lagging Left-turns)

Queue at Start of Green Arrow, Qa

Queue at Start of Unsaturated Green,
Qu

Residual Queue, Qr

Uniform Delay, d1

Case Qa Qu Qr a1
l<f =X'F1:E(r]m <= 1.0 & Xprol 1 gar oy g EE.)S/(qaC)]{an + Qa?0-99) 1 gqQu + QuSs-
E)i;?%rm <= 1.0 & Xprot 5 gt Or+ Qegg Qa q ga§Sp ; giig?_a%}[roa + g(Qa+ Qn +Jq (Qr+ Qu) +
E<f :Xp1er81 > 1.0 & Xprot 3 | Qe der 9egs Qu- c?:)(ss - Egﬁ;’g}fﬂ)}][gqm + Qu(Qa+ Qn + [Qr + Qa) +
:; f)f;,;m <=1.0(=agging | , 0 Ga(l + Qo) 0 [0.5/QaC)]Ir + Ja)Qu + QuzkSs-Ya)
II; é(;;;m > 1.0 (lagging 5 3:)& gu(Ss- | gy 0 goa;s/(qa(:)]{r + §q)Qu + Qu(Qu + Qa)+ Qa?Se-






BACK-OF-QUEUE WORKSHEET

Lane Group L 1T R LT R LT | R |LTR
Initial Queuef/Lane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Flow Rate/Lane 32 {1102 148 |13 1069 | 44 77 |112 34
Satflow/Lane 1787 |1791 1599 |1823 |1827 |1631 1837 |1639 1721
Capacity/Lane 238 |1927 lggg |47z |7659 |77 306|484 249
Flow Ratio 0.0 (02 (o1 |oo |02 |00 0.0 {00 0.0
vic Ratio 0.13 071 0.17 |0.29 |0.64 [0.02 0.25 |0.23 0.14
I Factor 1.000 |1.000 |1.000 |1.000 [1.000 |1.000 1.000 |1.000 1.000
Arrival Type 3 3 3 5 5 5 3 3 3
Platoon Ratio 1.00 |1.00 [1.00 |1.67 |1.67 |1.67 1.00  |1.00 1.00
PF Factor 1.00 [1.00 |1.00 |0.92 |0.82 |[0.39 1.00 11.00 1.00
Q1 07 |93 {18 |15 |68 |01 17 1.4 0.7
ks 03 (05 |06 |03 |05 |06 0.3 |03 0.3
Q2 00 |12 |01 {01 109 |00 0.1 |01 0.0
Q Average 0.8 |105 |19 |16 |77 |01 1.8 |1.5 0.8
fB% 21 '1. 8 |20 |20 |19 2.1 20 |21 2.1
BOQ, Q% 1.6 (193 |40 |32 {45 |02 37 |30 1.6
Q Spacing 250 |250 (250 |25.0 |250 |250 250 |25.0 250
() Storage 4] 4] o 0 o ) o 0 0
Average Ra

85% Raw

Copyright ® 2005 University of Flerida, All Rights Raservad

HECS+™ version 5.21

Generated: 117/2012 2:36 PM






File Name: INTE Safety\Salem District Turning Movements\Mantgomeny\PPD Files\40060460 Farmview 460.ppd
Start Date: 11/12/2009
Start Time: 7:00:00 AM
Site Code: 40060460
Comment 1: Default Comments
Comment 2: Change These in The Preferences Window
Comment 3: Select File/Preferance in the Main Scree
Comment 4: Then Click the Comments Tab
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File Name: [NTE Safety\Salem District Turning Movements\Monigomery\PPD Files\40060460 Farmview 460.ppd
Start Dater 11/12/2009 ;
Start Time: 7:00:00 AM
Site Code: 40060460
Comment 1: Default Comments
Comment 2: Change Thase in The Preferences Window
Comment 3: Select FilefPreferanca in the Main Scree

Comment 4: Then Ciick the Commentis Tab
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LONG REPORT

‘General Information

Site Information

Analyst CPB Intersection Rie 460/Farmview Rd
Agency or Co. Balzer & Associales, Inc. Area Type All other areas
Date Performed 1/26/2012 Jurisdiction Town of Christiansburg
Time Period  AM Peak Hr Analysis Year Apartment Buildout 2009
Intersectioni Geometry
Grade= 2 0 1 o
[EY
[:, M
Grade = -2 Show Nosth Ao
— , e
1 : '{L 1 r’ =R
3 > 3 “'\ L
1 \’ y: 2 T/' TR
h ~
Grada= 2 — ﬁ = L7
al L 7 _
T Y LR
Grade= -3 1\1'/7 - LTR
0 1 2
Volumeand'fimmg :'ln"p'l'i't T s
EB
LT TH RT LT
Volume (vph) 20(n)|351 |34 |101 |528 |37(w) 59 6(3) | 38 | 51(42) 15014)| 71(uH)
% Heavy Veh 0 5 0 0 5 0 0 0 0 0 0 0
PHF 0.90 090 10.80 |090 |0.90 |0.80 |080 |(0.90 |0.90 |[0D90 |0.90 |0.90
Actuated (P/A) A A A A A A A A A A A A
Startup Lost Time 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
ExtenSion of Effective Green 2.0 2.0 2.0 20 |20 |20 20 |20 2.0
Arrival type 3 3 3 5 5 5 3 3 3
Unit Extension 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Ped/Bike/RTOR Volume 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width 12.0 (120 (120 |120 |12.0 {120 2.0 |[12.0 12.0
Parking (Y or N) N N N N N N N N
Parking/Hour
Bus Stops/Hour 0 0 0 0 0 3] 0 o 1
Pedestrian Timing 3.2 3.2 3.2 3.2
Excl. Left Thru & RT 03 04 NB Only SB Only 07 08
o G= 120 G= 300 G= 0.0 G= 00 G= 150 G= 13.0 G= 00 G= 0.0
Timing Y=5 Y=5 Y= Y= Y= 5 Y=25 Y= 0 Y=20
Duration of Analysis (hrs) = 0.25 Cycle LengthC = 90.0






VOLUME ADJUSTMENT AND SATURATION FLOW RATE WORKSHEET

s e o T e ey e

Project Description

fLT | TH O URT [LT | TH [RT | LT |TH |RT |LT |TH |RT
Volume 120 351 {34 |101 528 37 59 6 38 &1 15 71
PHF 0.80 1090 (090 (090 1090 |090 090 (090 (090 (090 [(0.90 losgo
Adjusted Flow Rate 22 390 38 112 | 587 41 66 7 42 57 17 79
Lane Group L T R L T R LT R LTR
Adjusted Flow Rate 22 390 38 112 587 41 73 42 153
Proportion of LT or RT 1.000
i;Base Satflow 1800 | 1900 {1900 (1900 |1900 {1800 1900 {1900 | 1900
Number of Lanes 1 3 1 2 3 1 0 1 2 ) 1 0
fy 1.000 (1.000 |1.000 |1.000 |1.000 [1.000 1.000 {1.000 1.000
f 1.000 |0.952 [1.000 [1.000 (0.952 |1.000 1.000 |1.000 1.000
fg 0.990 |0.990 |0.99G |1.010 |1.070 |1.010 1.016 11.015 0.990
fp 1.000 |1.000 1,000 [1.000 |1.000 [1.000 1.000 |1.000 1.000
fy 1.000 [1.000 |1.000 |1.000 11.000 |1.000 1.000 |1.000 1.000
f, 1.600 [1.000 {1.000 |1.000 |1.000 |1.000 1.000 }1.000 1.000
fy 1.000 0.908 |(1.000 [0.971 |0.908 |1.000 1.000 |0.885 1.000
P 0950 |1.000 | _  |0.950 |1.000 | _ 0.957 | 0982 |
Secondary f, ¢ - - - -
for _ 1.000 |0.850 _ 1.000 |0.850 _ 1.000 |0.850 B 0.930
prb 1.000 1.000 _ 1.000 (1.000 | _ 1.000 _ 1.000 _
prb N 1.000 |1.000 _ 1.000 11.000 | 1.000 |[1.000 _ 1.000
Adjusted Satfiow 1787 |4880 |1599 |3540 |4978 |1631 1845 (2901 1718
Secondary Adjusted Satflow ‘ - - - ‘ -






CAPACITY AND LOS WORKSHEET

Project Bescription

lLane Group L T R L T R ' LT R ALTR
Adjusted Flow Rate 22 390 38 712 587 41 73 42 153
Satflow Rate 1787 |4880 (1599 {3540 |4978 |1631 | 1845 {2901 1718
Lost Time 120 |20 (20 |20 |20 |20 20 |20 2.0
Green Rafio 013 |0.33 |0.56 013 [0.33 l0.48 0.17 |0.17 0.14
Lane Group Capacity 238 |1627 | 888 | 472 |1658 | 779 308 484 248
v/c Ratio 0.08 (0.24 |0.04 |0.24 (035 |0.05 024 009 0.62
Fiow Ratio 001 008 (002 003 012 |0.03 0.04 001 0.09
Critical Lane Group N N N Y Y N Y N Y
Sum Flow Raties 0.28
Lost Time/Cycle 20.00
Critical v/c Ratio 0.36

EB W8 NB SB
Lane Group L T R L T R LT R LTR
Adjusted Flow Rate 22 390 38 112 587 41 73 42 153
Lane Group Capacity 238 |19%7 |ggg |47z |1659 |79 308 484 248
v/c Ratio 0.09 |0.24 (004 |0.24 0.35 0.05 0.24 0.09 0.62
Green Ratio 0.13 1033 |0.56 |0.13 |0.33 |0.48 o.17 {017 0.74
Uniform Delay d, 34.2 (217 |91 |349 22.7 |126 325 |31.7 36.2
Delay Factor k 0.11 |0.11 011 |01t |011 |11 011 (0.11 0.20
Incremental Delay d, 0.2 0.1 0.0 0.3 0.1 0.0 0.4 0.1 4.6
PF Factor 1.000 {1.000 |1.000 10.897 |0.667 |0.390 1.000 i1.000 1.000
Control Delay 344 1218 | 9.1 |316 |152 4.9 328 |31.8 40.7
Lane Group LOS C c A c B8 A C C D
Approach Delay 21.4 17.1 32.5 40.7
Approach LOS c B C D
Intersection Delay 22.1 Intersection LOS c






Project Description

SUPPLEMENTAL UNIFORM DELAY WORKSHEET FOR LEFT TURNS FROM EXCLUSIVE LANES
WITH PROTECTED AND PERMITTED PHASES

Cycle Length, C ()

80.0

Prot. Phase Eff. Green Interval, g ()

(s)

Opposed Queue Eff. Green Interval, gq

Unopposed green interval, gu (s)

Red Time, I1(s)

Arrival Rate, ga (veh/s)

{veh/s)

Protected Phase Departure Rate, sp

Perm. Phase Departure Rate, ss (veh/s)

Xperm

Xorot (N/A for Lagging Left-turns

)|

Queue at Start of Green Arrow, Qa

Qu

Queue at Stari of Unsaturated Green,

Residual Queue, Qr

Uniform Delay, d1

Case Qa Qu Qr dt
If Xperm <= 1.0 & Xprot 0.5/(aC)JrQa + Qa?®p- 9% . gqQu + Qu(Ss-
I qegn pro ] qar 942G 0 ([qn) (GaCH]irQa + Qa 9qQu+ Qu
If Xperm <= 1.0 & Xprot Qa-g(sp- |[0.-5/(gaC)}[rQa + g(Qa + Qn+gq (Qr+ Qu) +
N 2 Qar Qr+ Qagq Qa) Quy(ss-qa)
|foerm > 1.0 & xProt QLI - gU(SS [O'SI(QEC)][QQQU + gU(QE + Qf) * r(Qr+ Qa) +
<z 1.0 3 Qf + qa!' qﬁgq qa) Qazf(Sp_qa)
IF X = 1.0 {laggi
i R BE+g) | O [0SGCIr + Go)u + Q-G
If Xperm > 1.0 (lagging 5 Qu- Ju(Ss - alf + ) 0 [0.5/(QaC))Ir + a)Qu + Gu(Qu + Qa) + Qa?Se-
lefts) 0a) Qall + Ga Gay






Project Description

BACK-OF-QUEUE WORKSHEET

Lane Group L T R L T R LT R LTR
Initial Queve/Lane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Flow Rate/lLane 22 |s90 |38 (112 |s87 |41 173 |42 153
Satfiow/Lane 1787 (1791 |1599 |1823 |1827 |1631 1845 |1639 1718
Capacily/Lane 238 |1927 lggg |472 |1659 |77 308 |484 248
Flow Ratio 0.0 |01 |oo loo |or |oo 0.0 |00 0.1
vic Ratio 0.09 |024 l0.04 |o24 |0.35 l|oos 0.24 |0.09 0.62
| Factor 1.000 |1.000 |1.000 |1.000 |1.000 1.000 1.000 |1.000 1.000
Arrival Type 3 3 3 5 5 5 3 3 3
Platoon Ratio 100 |1.00 [1.00 |1.67 |1.67 |1.67 1.00 |1.00 1.00
PF Factor 100 |to0 (100 |02 o073 |o40 1.00 |1.00 1.00
Qs 05 |26 |o4 |12 |30 |02 1.6 |05 3.6
ke 03 |05 |o6 |03 |os5 |os 03 {03 0.3
Qe 00 02 {00 |01 |o3 oo 01 |00 0.5
Q Average 0.5 2.7 0.5 J 1.3 3.2 0.3 1.7 0.5 4.1
BOQ, Qu | 8.0
Q Spacing 250 |250 |250 |250 |250 |25.0 250 |25.0 25.0
Q Storage 145 1990 f4o  |310 [7900 |479 350 |350 300
Average Ra 0.1 0.1 0.3 G.1 0.1 0.0 0.1 0.0 0.3
95% Ra 0z lot1 |os Joz |02 |07 0.2 |01 0.7

Copyright © 2005 University of Florida, All Rights Reserved HCS+™  Version 5.24 Generated: 1/26/2012 1:.53 PM






‘General Information.

LONG REPORT

Site Information

Analyst CPB

Agency or Co. Balzer & Associates, Inc.
Date Performed 1/17/2012

Time Period PM Peal Hr

Intersection
Area Type
Jurisdiction
Angalysis Year

Rte 460/Farmview Rd
All other areas

Town of Christiansburg
Apartment Buildout 2069

Grada= 2 0 ! 0
A
T Grade= 2 oMot Amow
/ 1 T =T
1 vi R‘l\_ 1 (" - R
3 > 3 “'\ L
d N i‘g 2 T/" = TR
™ 4 <
Grade= 2 ﬁ = LT
- =
HEET I
Grade= -3 w\Trar - LTR
0 1 2
Votume and Timinglnput. 7 0 000 e SR e
EB WB NB
ET TH RT LT TH RT LT TH RT
Volume (vph) 87(s8] 706 133 122 |ss2 |es(s)eo | 9(9) [101 | 4s(3)| 8) | 41(27)
% Heavy Veh 0 5 0 0 5 0 0 0 0 0 0 0
PHF 0.50 090 (090 (090 |0.80 |0.80 |[0.80 |0.80 1080 |0.90 |0.90 [0.80
Actuated (P/A) A A A A A A A A A A A A
Startup Lost Time 20 20 2.0 2.0 2.0 2.0 2.0 20 2.0
ExtenSion of Effective Green 2.0 2.0 2.0 2.0 20 2.0 2.0 2.0 2.0
Arrival type 3 3 3 5 5 5 3 3 3
Unit Extension 30 (30 {30 ({30 30 |30 3.0 3.0 3.0
Ped/Bike/RTOR Volume 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width 12.0 |12.0 {120 [120 |12.0 {120 12.0 |12.0 12,0
Parking {Y or N) N N N N N N N N
Parking/Hour
Bus Stops/Hour g 0 0 0 0 o 0 0 0
Pedestrian Timing 3.2 3.2 3.2 3.2
Excl. Left Thru & RT 03 04 NB Only SB Only 07 08
Timing G= 120 G= 300 G= 0.0 G= 00 G= 150 G= 130 G= 0.0 G= 0.0
Y=25 Y= 5 = Y= Y=35 Y=5 Y=0 Y=0
Duration of Analysis {hrs) = 0.25 Cycle Length C= 580.0






VOLUME ADJUSTMENT AND SATURATION FLOW RATE WORKSHEET

Sy T maEan et

R 2 mﬁ? L e R T e AT

tT |t |RT [T | |RT [T |TH |[rRT |t [ TH |RT
Volume g7 (1996 1433 [122 loe2 |65 |60 |9 |1or |45 |8 |a1
PHF 090 logo loso loso |09 oo joso loso logo oo |oso l|oso
Adjusted Flow Rate 97 |72 148 136 (1999 |72 {77 |10 |12 |s0 |9 |46
Lane Group L T R L T R LT R LTR
Adjusted Flow Rate o7 |1162 (148 |135 [7999 |72 87 112 105
Base Satfiow 1900 1900 |1900 |7900 |1900 |1900 1900 1900 1900
Number of Lanes 1 3 1 2 3 1 0 1 2 0 1 0
o 1.000 |1.000 |1.000 |1.000 |1.000 |1.000 1.000 |1.000 1.000
o 1.000 |0.952 |1.000 |1.000 |0.952 |1.000 1.000 |1.000 1.000
fg 0.990 [0.990 |0.990 |1.010 |1.010 |1.010 1.015 [1.015 0.990
] 1.000 |1.000 |1.000 |1.000 |1.000 |1.000 1.000 |1.000 1.000
. 1.000 |1.000 |1.000 |1.000 |1.000 |1.000 1.000 |1.000 1.000
. 1.000 |1.000 |1.000 |1.000 |7.000 |1.000 1.000 |1.000 1.000
i 1.000 |0.908 |1.000 |0.971 |0.908 |1.000 1.000 |0.885 1.000
"l 0.950 [1.000 | _  |0.950 |1.000 | _ 0.958 | _ 0977 | _
Secondary f ¢ - — - -
o — |1000 |o850 | _ |1.000 |0.850 | _ 1000 0850 | _ |0.941
e 1.000 |1.000 | _ |1.000 |1.000 | _ 1.000 | _ 1000 | _
oo _ " [tooo [1.000 | |rooo [1000 | _ |00 [1.000 | _ |1.000
Adjusted Satfow 1787 |4880 |1599 |3540 |4978 |1631 1847 |2001 1729
Secondary Adjusted Satflow -- - - -






CAPACITY AND LOS WORKSHEET

Remey
'»Gﬁ?n LT

;apacit’ 5j,l-kn:::t ,

K]

L.ane Group

Adjusted Flow Rate 97 |"792 [148 {136 |99 |72 87 |112 105
Satflow Rate 1787 14880 (1599 |3540 4978 |1637 1847 | 2901 1729
Lost Time 2.0 20 2.0 20 2.0 20 2.0 20 2.0
Green Ratio 013 033 056 013 |0.33 |0.48 0.17  |0.17 0.14
L.ane Group Capacity 238 |1627 | 888 | 472 1659 | 779 308 484 250
vic Ratio 041 {071 (017 (0.29 |0.64 |0.09 0.28 1023 0.42
Flow Ratio 0.05 024 (009 |0.04 021 |0.04 0.05 0.04 0.06
Critical L.ane Group Y Y N N N N Y N Y
Sum Flow Ratios 0.40

Lost Time/Cycle 20.00

.Cfltha| vlc Ratlo_ 70.51
— = 3‘1-' ;

Lane Group L T R L T R Lr R LTR
Adjusted Flow Rate 97 |7762 |148 |136 [7999 |72 87 |112 105
Lane Group Capacity 238 |1627 [ggg 472 |7%%9 |779 308|484 250
vic Ratio 041 071 |(0.17 |0.29 |0.64 |0.09 0.28 |0.23 0.42
Green Ratio 013 [033 |0.56 (013 [0.33 048 17 017 0.14
Uniform Delay d, 357 |[26.2 198 {352 (255 |[128 328 |32.5 351
Delay Factor k 011 l0.28 (011 |0.11 022 |0.11 0.11 0.11 o.11
Incremental Delay d, 11 1156 |01 |03 0.9 0.1 0.5 0.2 1.1
PF Factor 1.000 |1.000 |1.000 |0.897 |0.667 |0.390 1.000 [1.000 1.000
Control Delay 369 |27.8 {99 |319 {179 5.1 33.3 |327 36.2
Lane Group LOS D C A C B8 A c C D
Approach Delay 265 18.6 33.0 36.2
Approach LOS C B C D
Intersection Delay 23.9 Intersection LOS C






SUPPLEMENTAL UNIFORM DELAY WORKSHEET FOR LEFT TURNS FROM EXCLUSIVE LANES
WITH PROTECTED AND PERMITTED PHASES

Cycle Length, C (s)

80.0

Prot. Phase Eff. Green Interval, g (s)

Opposed Queue Eff. Green Interval, gg
{s)

tInopposed green interval, gu (s)

Red Time, r{s)

Arrival Rate, ga (veh/s)

Protected Phase Departure Rate, sp
{veh/s)

Perm. Phase Departure Rate, ss {veh/s)

Xparm

Xprot (N/A for Lagging Left-turns)

R L s S R e I A T i
¥ f‘%:“%s ; B LR
Queue;: nd

e I D S

Queue at Start of Green Arrow, Qa

Queue at Start of Unsaturated Green,
Qu

Residual Queue, Qr

Uniform Delay, d1

Case Qa Qu Qr di
If Xperm <= 1.0 & X 0.5/(QaC)IrQa + Qa?®p- 9% 4gqQu + QuSs-
7 29811 prot 1 qar 9agq 0 ([qe) (QaC)IrQa a +JqQu + Qu
If Xperm <= 1.0 & Xprot Qa-g(sp-  [[0.5(qaCYirQa + g(Qa + Q) +Qq (Qr + Qu} +
> 1.0 2 Qal Qr+ Galq qﬂ) ng;(ss -Ua)
If Xperm > 1.0 & Xprot Qu-Qu(Ss- [[0.5/(qaC)][GaQu + Gu(Qa + Q) + I(Qr + Qa) +
<= 1.0 3 Qr+ (al qagq qa) Qaz,(sp -0y
]l;gt(g)eﬂ'ﬂ <= 1.0 (Iagglng 4 0 qa(r + gq) s} [0.5/(C|aC)}[l' + gq)Qu . Quﬂ(ss,qa)
If Xperm > 1.0 (lagging 5 Qu - gu(Ss- qa(r + ga) 0 {[0.5/(qaCHIr + 9o)Qu + Gu(Qu + Qa)+ Qa2 Ge-

qa)

lefis) a)






Lane Graup L T R L T R LT R LTR
Initial QueuefLane 00 |oo oo |oo |oo oo 0.0 |oo 0.0
Flow RatefLane g7 |1162 |148 {136 |79%9 |72 87 |112 105
SatowlLane 1787 |1791 |1599 |1823 |1827 |1631 1847 |1639 1729
Capacily/Lane 238 |1527 lggg |472 |7699 |779 308 |484 250
Flow Ratio 01 |oz |o1 loo |o2 |oo 00 |00 0.1
vic Ratio 041 lo71 017 |o2s o624 |o.09 0.28 [0.23 0.42
| Factor 1.000 |1.000 }1.000 |1.000 {1.000 {1.000 1.000 {1.000 1.000
Arrival Type 3 3 3 5 5 5 3 3 3
Platoon Ratio 1.00 |(1.00 1.00 |1.67 |1.67 |[1.67 1.00 |1.00 1.00
PF Factor 1.00 |1.00 |1.00 092 |o.82 jo.40 1.00 {1.00 1.00
Qi 22 |93 |18 |15 |68 |04 1.9 |14 2.4
ks 03 |05 |o6 {03 |05 |06 03 |03 0.3
Qz 0z (12 |o1 |e1 |os |o7 0.1 |01 0.2
Q Average 2.4 10.5 (1.9 1.6 7.7 0.5 2.0 1.5 2.6
. 0 250

Q Storage 145 1990 |\ 4p (370 [7990 |47 350 |350 300
Average Ra 0.4 0.3 1.2 0.1 6.2 0.1 0.1 0.1 0.2
95% Ra% 08 (05 |25 |es |04 o1 03 o2 0.4
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