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March 5, 2024
Revised - March 22, 2024

Jody S. Kline

Attorney

Miller, Miller & Canby
200-B Monroe Street
Rockville, MD 20850

RE: 900 Rockville Pikc
Danshes Project Plan Amendment
MD 355 Service Drive Access Study

Dear Mr. Kline:

In your December 7, 2023 memorandum, you requested that our office summarize our
opinion as it relates to the adequacy of the existing service drive located along the east side
of MD 355, to serve the Danshes Property if the existing directional driveway located to the
immediate south of the site is not utilized by the Danshes Property. Our office prepared a
summary response to your request dated December 19, 2023,

Inthat letter we detailed the alternatives available to the northern directional access driveway
and concluded that the site trips would not have an adverse impact to the other service road
driveway connections to MD 355. We made that determination based on several field studies
to the site during peak and non peak hours, detailing the existing roadway physical
conditions as well as observed traffic operations, We did not conduct any additional traffic
counts or specific analyses at that time to support my conclusion.

Since that time, City of Rockville staff has requested that we conduct more detailed review
of the service drive operations, including new traffic data, that would then serve as the
quantitative basis to support our conclusions.

This letter summarizes the work effort to complete that review.

The existing service drive, located on the east side of MD 355, has 15 driveways along its
length. This study focused on the three driveways located at the northern end of the service
drive. The primary question of this study focuses on the ability of the second driveway, a full
movement access drive to MD 355, to accommodate the peak hour trips generated by the 900
MD 355 retail project.
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New peak period tuming movement counts were taken for the three MD 355 / Service Road
Driveway intersections and two of the internal service drive intersections on Tuesday, January 29,
2024 between the hours of 7:00 - 9:00 AM, 11:00 AM - 1:00 PM , and 4:00 - 7:00 PM. The counts
included all motor vehicles, pedestrians and bicycles. Copies of the turning movement count

summaries are attached to this letter, and peak hour volumes are graphically presented on Exhibit
1.

For the purpose of this analysis, we conducted two capacity study reviews. Both studies were
developed initially based on existing traffic conditions and then with the added trips associated with
the 900 MD 355 retail project.

For consistency purposes, the initial capacity analysis followed the standard City of Rockville
procedures using the Critical Lane Volume Technique (CLV). The results of the CLV analysis for
both study options clearly demonstrate that the driveway operations meet the City adequacy
requirements. Because this procedure is more of a planning tool the latest version of the Highway
Capacity Manual (HCM) Two Way Stop Controlled technique was also used to analyze each
intersection. The HCM procedure is more of an operational study that include reviews of individual
movements and approaches, with detailed results of projected vehicle queues and delay. For each
Option, results will be summarized for both the morning and evening peak hour, for existing
conditions and total site conditions, using both methods of analysis. The results of the two studies
were then compared to detail the net changes due to the addition of the site traffic. The results of the
queuing studies are based on 95% queue lengths and are listed based on 95% queue length in feet
and number of vehicles.
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The first study, noted as Option 1, reviewed the difference in traffic conditions at the northern
driveway, assuming all site traffic utilized it as its sole means of access. The second option,
responding to the City request, evaluated the ability of the second driveway to accommodate all of
the site generated traffic. Option 2 included a review of the MD 355 / Middle Driveway intersection
and the internal service drive intersection.

Wahile there are many other alternatives that could be available for study that include the three
driveways counted, including varying percentages of use between the access points, the Options
studied represent the worst case conditions of all site trips at one driveway. Any other alternative that
spreads the trips over multiple driveways would lower the net impact at the primary drives.

For each of the studies, the site trip were taken directly from the traffic statement as amended.
For consistency purposes, 11th ITE Trip Generation rates were applied for both the previous

approval and the new proposed use. In both cases, average trips rates were used for both the
morning and evening peak hours.

TABLE 1
TRIP GENERATION STUDY

Development Morning Peak Hour Evening Peak Hour

In Out | Total | In Our | Total

900 Rockville Pike
Trips/ 4,400 sf retail

Previous approval
(Resolution 14-06)
Trips/12,574 Furniture Store

Net New Trips

ITE 11" Edition Trip Generation Manual used for all uses

LU Code 822 - Shopping Center less than 40,000 sf

LU Code 890 - Furniture Store

The average rale was used to calculate the trip generation for all peak hours.
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For the purpose of this analysis, the total trips projected for the 4,400 sf retail building were used to
analyze the driveway operations. It is important to emphasize that the projected trips are below the
City of Rockville threshold that triggers the preparation of a traffic study even without consideration
of the vested trips.

Option 1

This option is presented as a base case condition, assuming all site trips access MD 355 by way of
the northem driveway only. The northern driveway is a directional driveway, with access limited to
a right turn in, right turn out.

Assignment of the site trips under Option 1 consists of all inbound trips arriving from northbound
MD 355 and turning right into the site and all existing volumes turning right from the driveway onto
northbound MD 355 as shown on Exhibit 2.

Total traffic conditions as shown on Exhibit 3 reflect adding the site trips to the excising intersection
volumes.

The results of the HCM analysis of the existing conditions at the northern directional driveway and
the total traffic conditions are summarized in Tables 1A and 1B below.

TABLE 1A
CAPACITY ANALYSES
Option 1 - MD 355/ North Driveway
Existing Conditions Total Conditions
Critical Lane Methodology
Morning Peak Hour A(297) A(757)

Evening Peak Hour A(303) A(T77)
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TABLE 1B
CAPACITY ANALYSES

Option 1 - MD 355/ North Driveway
Existing Conditions Total Conditions
Highway Capacity Manual Methodology

Morning Peak hour

WB Right Tumn B(12.4 sec. /vehicle) B(12.6 sec./vehicle)
95% Q - 0 feet, 0 vehicles 95% Q - 0 feet, 0 vehicles
Evening Peak Hour
WB Right Tum D(27.6 sec./vehicle) D(30.6 Sec. /Vehicle)
95% Q - 10.2 feet, 0.4 vehicles 95% Q - 17.9 feet, 0.7 vehicles

X(x.x sec./vehicle) - Intersection Level of Service (delay per vehicle)

As shown in Tables 1A and 1B, the addition of the trips associated with the subject site are projected
to have a limited impact on the operations of the MD 355 intersection. There is no change in level
of service, and outbound queue lengths are projected to continue to be less than one vehicle.

From our field investigations, the intersection north driveway operates very well. There were times
noted, primarily during the evening peak hour, when mainline MD 355 queue from the MD 355 /
Edmonston Road signal queued past the driveway. During those cases, vehicles exiting from the
driveway waited for the queue to clear and proceeded safely onto MD 355 under control of the traffic

signal.

Option 2

Option 2 represents a study of the middle driveway, assuming that the 900 MD 355 traffic uses it as
its sole means of access. The north directional driveway is not available for its use.

Trip assignments for the morning and evening peak hour trips are shown on Exhibit 4. Trip
assignments used the existing driveway distributions as the primary basis as they reflect the actual
driveway use. Specifically, the outbound driveway volume during the evening peak predominantly
turns right, with a very limited number turning left, typically at a 10:1 ratio. This split is a direct
function of the mainline MD 355 peak hour volumes and was found to be consistent with the
southern driveway volumes also, as well as observations of the remaining driveways to the south,
with the exception of the signal controlled driveways.
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Adding the site trips as shown in Exhibit 4 to the existing traffic volumes in Exhibit 1, results in the
total peak hour trips for Option 2, shown on Exhibit 5.

The total traffic volumes were analyzed using the same methodologies as Option 1, the City standard
CLV and the Highway Capacity Manual 2 way stop controlled analysis. The results of those studies
arc shown in Table 2.

The westbound approach of the service drive access to MD 355 is 30 feet wide. The approach is
unmarked. The outbound approach as evidenced by the traffic data and supported by a number of
field observations, typically operates as an outbound right turn lane. In the limited times that a
vehicle is turn left onto MD 355, the approach was observed operating both as a single combined
left / right tumn lane and as separate lefl and right turn lanes. As noted in the peak hour summaries,
there were no outbound lefts recorded during the morning peak and only 3 during the evening peak
( averaging one every 20 minutes).

For the purposes of our analysis, the Critical Lane Analysis was prepared assuming the side street
approaches operated with a single shared lane. Two separate HCM studies were prepared for Option
2, the first assuming two outbound lanes for the side street approach, summarized in Table 2B, and

then assuming a single outbound lane for the side street approach, with the results summarized in
Table B3.

TABLE 2A
CAPACITY ANALYSES
Option 2 - MD 355/ Middle Driveway
Existing Conditions Total Conditions
Critical Lane Methodology
Morning Peak Hour A(644) A(668)

Evening Peak Hour A(739) A(765)
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TABLE 2B

CAPACITY ANALYSES

Option 2 - MD 355/ Middle Driveway

Highway Capacity Manual
(Two outbound lanes)

Morning Peak hour

WB Approach

WB Right Turn

WB Left Tumn

SB Approach

SB Left

Evening Peak Hour

WB Approach

WB Right Turn

WB Left Turn

SB Approach

SB Left

Existing Conditions

(0 left turns)

B(10.9 scc./ veh)
95% Q - 2.6 feet, 0.1 veh

N/A (0 left turns)
A( 0.1 sec/veh)
B(10.8 sec/veh)

95% Q - 2.6 feet, 0.1 veh

Existing Conditions

D (31.2 sec/Veh)

D(25.5 sec. /veh)
95% Q - 17.9 feet, 0.7 veh

F(101.2 sec/veh)
95% Q - 5.1 feet, 0.2 veh
A (0.6 sec/ veh)

E(38.7 sec/veh)
95% Q - 17.9 feet, 0.7 veh

X(x.x sec./veh) - Level of Service (delay per vehicle)

Total Conditions
B (12.4 sec./veh)

B(10.9 sec./veh)
95% Q - 0 feet, 0 veh

C(18.3 sec./veh)
95% Q - 0 feet, 0 veh

A(0.1 sec/veh)
B(10.8 sec/veh)
95% Q - 2.6 feet, 0.1 Veh

Total Conditions

D (34.6 sec./veh)

D(27.3 sec./veh)
95% Q -25.6 feet, 1.0 veh

F(107.2 sec./veh)
95%0Q - 10.2 feet, 0.4 veh
A (0.9 sec/ veh)

E(42.6 sec/veh)
95% Q - 28.2 feet, 1.1 Vch
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TABLE 2C

CAPACITY ANALYSES

Option 2 - MD 355 / Middle Driveway

Highway Capacity Manual
(One outbound lane)

Morning Peak hour

WB Approeach

SB Approach

SB Left

Evening Peak Hour

WB Approach

SB Approach

SB Left

Existing Conditions

B (10.9 sec./veh)
95% Q - 0 feet, 0.1 veh

A( 0.1 sec/veh)
B(10.8 sec/veh)
95% Q - 2.6 feet, 0.1 veh

Existing Conditions

D ( 34.9 sec/veh)
95% Q - 25.6 feet, 1.0 veh

A (0.6 sec/ veh)

E(38.7 sec/veh)
95% Q - 17.9 feet, 0.7 veh

Total Conditions

B (12.5 sec./veh)
95% Q - 0 feet, 0 veh

A( 0.1 sec/veh)

B(10.8 sec/veh)

95% Q - 2.6 fect, 0.1 Veh
Total Conditions

E (46.2 sec./veh)

95% Q -43.5 feet, 1.7 veh
A (0.9 sec/ veh)

E(42.6 sec/veh)
95% Q - 28.2 feet, 1.1 Veh

X(x.x sec./veh) - Level of Service (delay per vehicle)

As shown in Table 2A, the added impact of 10 morning peak hour trips and 29 evening peak hour
trips to the middle driveway intersection results in very minor changes in the intersection capacity
results based on the CLV analysis. The intersection is projected to continue operating at Level of
Service 1 during both peak hours with the addition of the 90 MD 35 site trips added. Intersection
approach levels of service remain unchanged, vehicle queues are consistently 1 vehicle or lcss.

Operationally, as shown on tales 2B and 2C, the addition of the 900 MD 355 trips is projected to
have a minor impact as well. Generally the results in Table 2B would reflect operations of the
intersection. In the limited case where an outbound vehicle turingin left blocked the right turns, the
results as shown in Table 2¢ would be applicable.
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In addition to the MD 355 / Middle Driveway intersection study, a review was also conducted of the
service drive intersection with the middle driveway. In this case, due to the extremely low morning
volumes, only the evening peak hour was studied. While not signed as one, the intersection operates
primarily as an all way stop, so the HCM All WAY stop technique was used to review the
intersection capacity. The results of those studies are summarized in Table 3 below and the work

sheets are attached.

Evening Peak Hour

Intersection

EB Approach
NB Approach

SB Approach

TABLE 3
CAPACITY ANALYSES
Option 2 - Service Road / Middle Driveway

Existing Conditions

A(7.1 Sec/veh)

A (6.7 sec/Veh)
A(7.4 scc. /veh)

A ( 6.8 sec./veh)

Total Conditions

A( 7.2 sec/veh)

A (7.0 sec./veh)
A(7.5 sec./veh)

A(6.8 sec./veh)

As shown in Table 3 above, all approaches of the studied intersection are projected to operate at
Level of Service A during the evening peak hour under existing and total traffic conditions.
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In summary, the results of the additional operational studies confirm that the addition of the trips
associated with the proposed 900 MD 355 retail building will not have an adverse impact on the
operation of the service road or the middle service road driveway intersection with MD 355,
assuming the northern driveway is not available. The results clearly demonstrate that the two service
drive intersections with MD 355 are projected to operate well within the range of acceptable
standards bases on the City criteria and that the additive affect of the 900 MD 355 trip is extremely
minor.

The quantitative findings of this review are consistent with the initial field observation conclusions
summarized in our December 19, 2023 letter.

If you have any questions or need additional information, please let me know.

Sincerely,

Dawrid A. Nelson

David A. Nelson, P.E., P.T.O.E.
President



Project: 900 Rockville Pike

Critical Lane Volume (CLV) Worksheet

Intersection: MD 355 @ Middle Service Drive

Scenario: Existing
Time Period: Moming Peak

Rockville
CLV Standard: 1424
J
VPH #Lanes
Left 2 o
Thru 0 1 —_—
Right 8 0
R )
B
Analyst: STS
Organization: STS
Date of Analysis:03/24

R

MD 355
Right Thru Left
13 1751 11 VPH
0 3 1 # Lanes
J 1L
Intersection CLV: 664
CLV Standard: 1424
Intersection LOS: B or better
Better Than CLV Standard
9 1 r
# Lanes 0 3 0
VPH 0 510 2

Left Thru Right

R

®

Signal Phasing

N-S Split Phase?
E-W Split Phase?

no
yes

Il

#Lanes VPH
0 1
1 0
0 0

R

Right

Thru
Left

=
<
(14

$5990V2|PPIN

CLV (EB)
CLV (WB)
CLV (NB)
CLV (SB)
CLV (N-S)
CLV (E-W)

10

200
653
653

11



Critical Lane Volume (CLV) Worksheet

Project: 900 Rockville Pike
Intersection; MD 355 @ Middle Service Drive

Scenario: Existing

Time Period: Evening Peak
MD 355
R Right Thru Left
Brandywine 30 1464 24 VPH Signal Phasing
CLV Standard: 1424 0 3 1 # Lanes N-S Split Phase? no
J l L, E-W Spilit Phase? yes
J e
VPH #Lanes Intersection CLV: 739 #Llanes VPH R =2
et 2 o — CLVStandard: 1424 L 0o 3 Rigntga
Thru 0 1 — Intersection LOS: B or better — 1 0 Thru 2 ?;
Right 12 0 - Better Than CLV Standard . 0 3 Left © §
R é
“« e CLV(EB) 14
Analyst: STS # Lanes 0 3 © CLv(wB) 40
Organization: STS VPH 1 1783 2 CLV(NB) 685
Date of Analysis:03/24 Left Thru Right R CLV (SB) 554
CLV(N-S) 685

®




Critical Lane Volume (CLV) Worksheet

Project: 900 Rockville Pike

Intersection: MD 355 @ Middle Service Drive
Scenario: Existing plus Site

Time Period: Morning Peak

MD 355
R Right Thru Left
Brandywine 13 1751 15 VPH
CLV Standard: 1424 0 3 1 # Lanes
J DO I A
c VPH #Llanes Intersection CLV: 668
S et 2 o CLV Standard: 1424
& Thu O 1 — Intersection LOS: B or better
E Rignt 8 o — Better Than CLV Standard
R
"
« P r
Analyst: STS # Lanes 0 3 0
Organization: STS VPH 0 510 4
Date of Analysis:03/24 Left Thru Right R

.

®

Signal Phasing
N-S Split Phase? no
E-W Split Phase? yes

lr

#Lanes VPH

0
1
0

4
0
1

R
Right
Thru
Left

anuQ
$5990Y3|PPIN

CLV (EB)
CLV (WB)
CLV (NB)
CLV (SB)
CLV (N-S)
CLV (E-W)

10

205
653
653



Project: 900 Rockville Pike

Intersection: MD 355 @ Middle Service Drive
Scenario: Existing plus Site

Time Period: Evening Peak

MD 355
R Right Thru Left
Brandywine 30 1464 34 VPH
CLV Standard: 1424 0 3 1 # Lanes
) J 1L
VPH #Lanes Intersection CLV: 765
Left 2 o CLV Standard: 1424
Thru 0 1 — Intersection LOS: B or better
Right 12 0 - Better Than CLV Standard
R
~
1
Analyst: STS # Lanes 0 3 0
Organization: STS VPH 1 1783 6
Date of Analysis:03/24 Left Thru Right

Instructions:

R

®

Signal Phasing
N-S Split Phase? no
E-W Split Phase? yes

N

#Lanes VPH R

to o 50 Right
— 1 0 Thru
— 0 5  Left
rr
CLV(EB) 14
CLV(WB) 55

CLV (NB) 696
CLV(SB) 554
CLV(N-S) 696
CLV(EW) 69




Project: 900 Rockville Pike

Intersection: MD 355 @ Middle Service Drive
Scenario: Existing plus Site

Time Period: Evening Peak

®

Signal Phasing
N-S Split Phase? no

E-W Split Phase? yes

nir r

MD 355
R Right Thru Left
Brandywine 30 1464 34 VPH
CLV Standard: 1424 0 3 1 # Lanes
S N N
_J
VPH #Lanes Intersection CLV: 765
Left 2 o - CLV Standard: 1424
Thru 0 1 —_ Intersection LOS: B or better
Right 12 0 — Better Than CLV Standard
R
N
. 1 or
Analyst: STS # Lanes 0 3 0
Organization: STS VPH 1 1783 6
Date of Analysis:03/24 Left Thru Right

Instructions:

#Lanes VPH R
0 50 Right
1 0 Thru
0 5 Left

CLV(EB) 14
CLV(WB) 55
CLV (NB) 696
CLV(SB) 554
CLV (N-S) 696
CLV (EW) 69



Critical Lane Volume (CLV) Worksheet

Project: 900 Rockville Pike

intersection: MD 355 @ North Service Drive

Scenario: Existing
Time Period: Morning Peak

0

MD 355
R Right Thru Left
Rockville 0 0 0 VPH Signal Phasing
CLV Standard: 1424 0 0 o # Lanes N-S Split Phase? no
N | L, E-W Split Phase? yes
J o
VPH #Lanes Intersection CLV: 297 #Lanes VPH R z
et 0 0 CLV Standard: 1424 Lo 1 Right o &
Thru O 0 — Intersection LOS: B or better -— 1 0 Thru Z 2
Right 0 0 — Better Than CLV Standard — 0 0 Let © §
R »
N '
- e CLV(EB) 0
Analyst: STS # Lanes 0 3 0 CLV (WB) 1
Organization: STS VPH 0 799 1 CLV (NB) 296
Date of Analysis:03/24 Left Thru Right R CLV (SB) 0
CLV(N-S) 296
CLV (E-W) 1
Created by Ed Axler Pg=2
Created on: 9/14/87 |  Lane Utilization Factors: | LOS: CLV># <CLV
Updated 6/22/92 | A pproach h Turning Movement |
| No .Lanes Left Thru  Rght | A 0 978
| 1 Lane 1.00 100 1.00 | AB 977 1023
If any questions: | 2Llanes 060 053 053 | B 1022 1128
Call Ed Axler | 3lanes 045 037 0.37 | B/IC 1127 1173
at 1-301-495-4525 | 4Lanes 029 030 0.30 | Cc 1172 1278
8787 Georgia Ave | Slanes 025 025 0.25 | C/D 1277 1323
Silver Spring, MD 20910-3760 | D 1322 1428
—eees mmme meare e D/E 1427 1473
\p  {Calc}{Calc} v-Setup String vary w/printer | E 1472 1578
Ippos{esc)\027E\027(s16.66H~ <-as HP DeskJet | E/F 1677 1623
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Right Turns 1.0 1.0 1.0 1.0 [S,nb 1 1 100%
Through Cars 1.0 1.0 1.0 1.0 |Ewb 1 0 0%
Left Turns 1.0 1.0 1.0 1.0 |W,eb 0 0 0%

C:/LotusDta/Counts/CLVFUL14a.WK4 =Critical Lane Volume-FUL! intersection, version #14a
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Critical Lane Volume (CLV) Worksheet

Project: 900 Rockville Pike

Intersection: MD 355 @ North Service Drive

Scenario: Existing
Time Period: Evening Peak

R
Brandywine
CLV Standard: 1424
VPH #Llanes
Left 0 o
Thru O 0 —
Right 0 0 -
R
—
Analyst: STS
Organization: STS
Date of Analysis:03/24

MD 355

Thru Left
0o 0 O
0 0 o

J 1L

Right
VPH
# Lanes

Intersection CLV: 757
CLV Standard: 1424
Intersection LOS: B or better

Better Than CLV Standard

« e
0 3 0
0 1996 2
Left Thru Right

# Lanes
VPH

p

®

Signal Phasing
N-S Split Phase? no

E-W Split Phase? yes

| S
—

#Lanes VPH R
0 18
1 0

0 0

r
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nC

Right

=1

<
(1]

$S220Y YUON

CLV (EB)
CLV (WB)
CLV (NB)
CLV (SB)
CLV (N-S)
CLV (E-W)
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739

739
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Critical Lane Volume (CLV) Worksheet

Project: 900 Rockville Pike

Intersection: MD 355 @ North Service Drive
Scenario: Existing plus Site

Time Period: Moming Peak

MD 355
R Right Thru Left
Brandywine 0 0 0 VPH
CLV Standard: 1424 0 0 0 # Lanes
J 1 L
_J
c VPH #Lanes Intersection CLV: 303
S Left 0 o — CLV Standard: 1424
5 Thu O 0 — Intersection LOS: B or better
% Right 0 0 - Better Than CLV Standard
w R
x
! r
Analyst: STS # Lanes 0 3 0
Organization: STS VPH 0 799 7
Date of Analysis:03/24 Left Thru Right R

®

Signal Phasing
N-S Split Phase? no

E-W Split Phase? yes

#Lanes VPH R g
0 5 Right 53
1 0 Thru 2 z
0 0 Left g

&
CLV (EB) 0
CLV (WB) 5
CLV (NB) 298
CLV (SB) 0
CLV(N-S) 298
CLV (E-W) 5



Critical Lane Volume (CLV) Worksheet

Project: 800 Rockville Pike

Intersection: MD 355 @ North Service Drive

Scenario: Existing plus Site
Time Period: Evening Peak

R
Brandywine
CLV Standard: 1424
J
VPH #Lanes
Left O 0
Thru 0 0 —_—
Right 0 0 -
R
~
Analyst: STS
Organization: STS
Date of Analysis:03/24

MD 355

Right Thru Left
0 0 o0
0 0 o0

J 1 L

VPH
# Lanes

Intersection CLV: 777
CLV Standard: 1424
Intersection LOS: B or better

Better Than CLV Standard

4 t r

# Lanes 0 3 0
VPH 0 1996 16
Left Thru Right

R

®

Signal Phasing
N-S Split Phase? no

E-W Split Phase? yes

ir

R
Right
Thru
Left

#Lanes VPH
0 33
1 0
0 0

aAuQ
$5829Y YUON

CLV(EB) 0
CLV(WB) 33
CLV(NB) 744
CLV(SB) 0O
CLV (N-S) 744
CLV(E-W) 33
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900 MD 355 EXHIBIT 1
SERVICE DRIVE STUDY EXISTING VOLUMES




EXHIBIT 2
SITE VOLUMES
OPTION 1: NORTH DRIVE

900 MD 355
SERVICE DRIVE STUDY




600 MD 355 EXHIBIT 3
SERVICE DRIVE STUDY TOTAL VOLUMES
OPTION 1: NORTH DRIVE
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900 MD 355 EXHIBIT 4
SERVICE DRIVE STUDY SITE VOLUMES
OPTION 2: MIDDLE DRIVE

TR T
-
b
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e
s

e = EXHIBIT 5 %
SERVICE DRIVE STUDY TOTAL VOLUMES i e

OPTION 2: MIDDLE DRIVE g
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HCS Two-Way Stop-Control Report

General Information Site Information
Analyst Nelson Intersection Option 1 North Driveway
Agency/Co. Jurisdiction Rockville
Date Performed 3/1/2024 East/West Street North Driveway
Analysis Year 2024 North/South Street MD 355
Time Analyzed AM Peak Existing Peak Hour Factor 0.92
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description 900 MD 355 Access Study
Lanes
A LA bRLY
=
-~
-~
-
*
o
'
Jeligts
ANt % Yt Er
Major Street Hosth-South
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R L T R U L T R u L T R
Priority 10 1 12 7 8 9 w 1 2 3 4U 4 5 6
Number of Lanes 0 0 0 0 0 1 0 0 3 0 0 0 0 0
Configuration R T TR
Valume (veh/h) 1 799 1
Percent Heavy Vehicles (%) 3
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No
Median Type | Storage Left + Thru 1
Critical and Follow-up Headways
Base Critical Headway (sec) 7.1
Critical Headway (sec) 7.16
Base Follow-Up Headway (sec) 39
Follow-Up Headway (sec) 3.93
Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 1
Capacity, ¢ (veh/h) 485
v/c Ratio 0.00
95% Queue Length, Qqs (veh) 0.0
95% Queue Length, Qos {ft) 0.0
Control Delay (s/veh) 124
Level of Service (LOS) B
Approach Delay (s/veh) 124
Approach LOS B

Copyright © 2024 University of Florida. All Rights Reserved.

HCS™ TWSC Version 2024
north drive existing PM.xtw

Generated: 3/1/2024 12:39:46 PM



HCS Two Way, Stop-Control Report

General Information

Site Information

Analyst Nelson Intersection Option 1 North Driveway
Agency/Co. Jurisdiction Rockville
Date Performed 3/1/2024 East/West Street North Driveway
Analysis Year 2024 North/South Street MD 355
Time Analyzed AM Peak + site trips Peak Hour Factor 0.92
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description 900 MD 355 Access Study
Lanes
- ~
5| -~
B —
< >
- +
- i
- '
AV +Y T e
Major Strest: North-South
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R u L T R u L T R U L T R
Priority 10 1 12 7 8 9 1w 1 2 3 4U 4 5 6
Number of Lanes 0 0 0 0 0 1 0 0 3] ] 0 0 0 0
Configuration R T TR
Volume (veh/h) 5 799 7
Percent Heavy Vehicles (%) 3
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No
Median Type | Storage Left + Thru 1
Critical and Follow-up Headways
Base Critical Headway (sec) 71
Critical Headway (sec) 7.16
Base Follow-Up Headway (sec) 39
Follow-Up Headway (sec) 3.93
Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 5
Capacity, c (veh/h) 482
v/c Ratio 0.01
95% Queue Length, Qss (veh) 0.0
95% Queue Length, Qos (ft) 0.0
Control Delay (s/veh) 12,6
Level of Service (LOS) B
Approach Delay (s/veh) 126
Approach LOS B
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HCS Two-Way Stop-Control Reporit

General Information Site Information
Analyst Nelson Intersection Option 1 North Driveway
Agency/Co. Jurisdiction Rockville
Date Performed 3/1/2024 East/West Street North Driveway
Analysis Year 2024 North/South Street MD 355
Time Analyzed PM Peak Existing Peak Hour Factor 0.92
Intersection Orientation North-South Analysis Time Period {hrs) 0.25
Project Description 900 MD 355 Access Study
Lanes
R O s A
Major Stteet: Noilh-South
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement u L T R U L T R U L T R u L T R
Priority 10 1 12 7 B 9 1w 1 2 3 4U 4 5 6
Number of Lanes 0 0 0 0 0 1 0 0 3 0 0 0 0 0
Configuration R T TR
Volume (veh/h) 18 2009 2
Percent Heavy Vehicles (%) 3
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No
Median Type | Storage Left + Thru 1
Critical and Follow-up Headways
Base Critical Headway (sec) 71
Critical Headway (sec) 7.16
Base Follow-Up Headway (sec) 39
Follow-Up Headway (sec) 393
Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 20
Capacity, ¢ (veh/h) 178
v/c Ratio 0.11
95% Queue Length, Qo5 (veh) 04
95% Queue Length, Qs (ft) 10.2
Control Delay (s/veh) 276
Level of Service (LOS) D
Approach Delay (s/veh) 276
Approach LOS D
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General Information

_I-_lCS Two-Wéy_Stop—Contfrol Report

Site Information

Analyst Nelson Intersection Option 1 North Driveway
Agency/Co. Jurisdiction Rockville
Date Performed 3/1/2024 East/West Street North Driveway
Analysis Year 2024 North/South Street MD 355
Time Analyzed PM Peak w/ site trips - Peak Hour Factor 092
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description 900 MD 355 Access Study
Lanes
O s AL
Major Sireet: Narh-Sogth
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement V] L T R u L T R U L T R U L T R
Priority 10 1 12 [/ 8 9 1w 1 2 3 4U 4 5 6
Number of Lanes 0 0 0 0 0 1 0 0 3 0 0 0 0 0
Configuration R T TR
Volume (veh/h) 33 2009 18
Percent Heavy Vehicles (%) 3
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No
Median Type | Storage Left + Thru 1
Critical and Follow-up Headways
Base Critical Headway (sec) 71
Critical Headway (sec) 7.16
Base Follow-Up Headway (sec) 39
Follow-Up Headway (sec) 393
Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 36
Capacity, ¢ (veh/h) 176
v/c Ratio 0.20
95% Queue Length, Qs (veh) 0.7
95% Queue Length, Qos () 17.9
Control Delay (s/veh) 306
Level of Service (LOS) D
Approach Delay (s/veh) 30.6
Approach LOS D
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General Information Site Information
Analyst Nelson Intersection MD 355 - Middie Driveway
Agency/Co. Jurisdiction rockville
Date Performed 2/6/2024 East/West Street Middle Drive
Analysis Year 2024 North/South Street MD 355
Time Analyzed am peak Peak Hour Factor 0.92
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description
Lanes
nmj,ci..:ﬁm.lsﬁ.,r
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement v L T R u L T R U L T R U L T R
Priority 10 11 12 7 8 9 U 1 2 3 4U 4 5 6
Number of Lanes 0 1 1 0 1 1 0 0 3 0 0 1 3 0
Configuration LT R LT R k) T TR L T TR
Volume (veh/h) 2 0 12 0 0 1 0 510 2 0 11 1751 | 13
Percent Heavy Vehicles (%) 3 3 3 3 3 3 3 3 3
Proportion Time Blocked 0.000 § 0.000 § 0.000 0.000 § 0.000 0.000
Percent Grade (%) 0 0
Right Tum Channelized No No
Median Type | Storage Left + Thru 4
Critical and Follow-up Headways
Base Critical Headway (sec) 6.4 6.5 7.1 6.4 6.5 71 53 5.3
Critical Headway (sec) 646 | 656 | 7.16 646 | 6.56 | 7.16 5.36 5.36
Base Follow-Up Headway (sec) 3.8 4.0 ) 38 40 39 31 3.1
Follow-Up Headway (sec) 383 | 403 | 393 383 | 403 | 393 3.13 313
Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 2 13 0 1 0 12
Capacity, ¢ (veh/h) 41 220 0 611 136 633
v/c Ratio 0.05 0.06 0.00 0.00 0.02
95% Queue Length, Qos (veh) 0.2 02 0.0 0.0 0.1
95% Queue Length, Qs (ft) 51 5.1 0.0 26
Control Delay (s/veh) 98.4 224 109 315 0.0 10.8
Level of Service (LOS) F © B D A B
Approach Delay (s/veh) 333 0.1
Approach LOS D A
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General Information Site Information
Analyst Nelson Intersection MD 355 - Middle Driveway
Agency/Co. Jurisdiction rockville
Date Performed 2/6/2024 East/West Street Middle Drive
Analysis Year 2024 North/South Street MD 355
Time Analyzed am peak &S0 th-p. Peak Hour Factor 092
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description
Lanes
A %Yt
Major Street: North-South
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement V] L T R U L T R U L A R u L T R
Priority 10 1A 12 7 8 9 1 1 2 3 4U 4 5 6
Number of Lanes 0 1 1 0 1 1 0 0 3 0 0 1 3 0
Configuration LT R LT R LT T TR L T TR
Volume (veh/h) 2 0 12 1 V] 4 0 510 4 0 15 1751 13
Percent Heavy Vehicles (%) 3 3 3 3 3 3 3 3 g
Proportion Time Blocked 0.000 | 0.000 | 0.000 0.000 | 0.000 | 0.000 0.000
Percent Grade (%) 0 0
Right Turn Channelized No No
Median Type | Storage Left + Thru 4
Critical and Follow-up Headways
Base Critical Headway (sec) 6.4 6.5 71 6.4 6.5 71 53 5.3
Critical Headway (sec) 6.46 6.56 | 7.16 646 | 656 | 7.16 5.36 5.36
Base Follow-Up Headway (sec) 3.8 4.0 39 38 4,0 39 3.1 3.1
Follow-Up Headway (sec) 383 | 403 | 393 383 | 403 | 393 3.13 3.3
Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 2 13 1 4 0 16
Capacity, c (veh/h) 40 220 272 610 136 632
v/c Ratio 0.05 0.06 0.00 0.01 0.00 0.03
95% Queue Length, Qos (veh) 0.2 0.2 0.0 0.0 0.0 0.1
95% Queue Length, Qqs (ft) 51 S| 00 0.0 26
Control Delay (s/veh) 100.5 224 18.3 109 315 0.0 10.8
Level of Service {LOS) F d € ] D A B
Approach Delay (s/veh) 33.6 124 0.0 0.1
Approach LOS D B A A
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General Information
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Site Information

Analyst Nelson Intersection MD 355 - Middle Driveway
Agency/Co. Jurisdiction rockvifle
Date Performed 2/6/2024 East/West Street Middle Drive
Analysis Year 2024 North/South Street MD 355
Time Analyzed pm peak Peak Hour Factor 0.92
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description
Lanes
=
8
—
-
3+
r
e
i Tl
Majar Street: Nosth-South
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R u L T R U L T R u L T R
Priority 10 1 12 7 8 9 Ly 1 2 3 4u 4 5 6
Number of Lanes 0 1 1 0 1 1 0 0 3 0 0 1 3 0
Configuration LT R v R LT T TR L T TR
Volume (veh/h) 2 0 12 3 0 37 1 1783 2 0 24 1464 30
Percent Heavy Vehicles (%) 3 3 3 3 3 3 3 3 3
Proportion Time Blocked 0.000 | 0.000 | 0.000 0.000 | 0.000 | 0,000 0.000 0.000
Percent Grade (%) 0 0
Right Turn Channelized No No
Median Type | Storage Left + Thru 4
Critical and Follow-up Headways
Base Critical Headway (sec) 6.4 6.5 71 6.4 6.5 71 53 53
Critical Headway (sec) 646 | 656 | 7.16 646 | 6.56 | 7.16 5.36 5.36
Base Follow-Up Headway (sec) 38 4.0 39 38 40 39 31 31
Follow-Up Headway (sec) 383 | 403 | 393 383 | 403 | 393 3.13 313
Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 2 13 3 40 1 26
Capacity, c (veh/h) 53 275 4 216 191 132
v/c Ratio 0.04 0.05 0.08 0.19 0.01 0.20
95% Queue Length, Qgs (veh) 0.1 0.1 0.2 0.7 0.0 0.7
95% Queue Length, Qss (ft) 2.6 2.6 5.1 179 0.0 179
Control Delay (s/veh) 76.2 18.8 101.2 25.5 23.9 0.2 38.7
Level of Service (LOS) F C F [] C A E
Approach Delay (s/veh) 27.0 31.2 0.2 0.6
Approach LOS D D A A
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General Information
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Site Information

Analyst Nelson Intersection MD 355 - Middle Driveway
Agency/Co. Jurisdiction rockville
Date Performed 2/6/2024 East/West Street Middle Drive
Analysis Year 2024 North/South Street MD 355
Time Analyzed pmpeak 45334 TP Peak Hour Factor 0.92
Intersectlon Orientation North-South . Analysis Time Period (hrs) 0.25
Project Description
‘Lanes
-
e
%
<
—
-
-
Iy
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L i R U L T R u L T R
Priority 10 11 12 7 8 9 1 1 2 3 4U 4 5 6
Number of Lanes 0 1 1 0 1 1 0 0 3 0 0 1 3 0
Configuration () R LT R LT T TR L T TR
Volume (veh/h) 2 0 12 5 0 50 1 1783 6 0 34 1464 | 30
Percent Heavy Vehicles (%) 3 3 3 3 3 3 3 3 3
Proportion Time Blocked 0.000 | 0.000 | 0.000 0.000 | 0.000 | 0.000 0.000 0.000
Percent Grade (%) 0 0
Right Turn Channelized No No
Median Type | Storage Left + Thru 4
Critical and Follow-up Headways
Base Critical Headway (sec) 64 6.5 71 64 6.5 71 5.3 53
Critical Headway (sec) 646 | 6.56 | 7.16 646 | 656 | 7.16 5.36 5.36
Base Follow-Up Headway (sec) 38 4.0 39 38 4,0 39 31 31
Follow-Up Headway (sec) 383 | 403 | 393 383 | 403 | 393 313 313
Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 2 13 5 54 1 37
Capacity, ¢ (veh/h) 46 275 40 215 191 132
v/c Ratio 0,05 0.05 0.13 0.25 0.01 0.28
95% Queue Length, Qqs (veh) 0.1 0.1 04 1.0 0.0 1.1
95% Queue Length, Qs (ft) 2.6 26 102 25.6 0.0 28.2
Control Delay (s/veh) 87.9 18.8 107.2 27.3 239 | 02 426
Level of Service (LOS) F G F D 3 A E
Approach Delay (s/veh) 28.6 346 0.2 09
Approach LOS D D A A
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HCS All-Way Stop Col

General and Site Information Lanes
Analyst Nelson
Agency/Co.
Date Performed 3/1/2024
Analysis Year 2024 A
Analysis Time Period (hrs) 025 &
Time Analyzed PM Peak Existing =
Project Description 900 MD 355 Serivce Road Study ;
Intersection Serlvce Rd Middle Drive 5
Jurisdiction Rockville v
East/West Street ,,_?_,
North/South Street
Peak Hour Factor 0.92 '] ‘T ‘* Y T P r

Turning Movement Demand Volumes

Approach Eastbound Westbound Northbound Southbound
Movement L T R L T R L T R L T R
Volume (veh/h) 3 0 25 35 15 0 0 8 6
% Thrus in Shared Lane

Lane Flow Rate and Adjustments
Approach Eastbound Westbound Northbound Southbound
Lane L1 L2 L3 L1 L2 L3 L1 2 L3 L1 L2 L3
Configuration LTR LTR LTR
Flow Rate, v (veh/h) 30 54 15
Percent Heavy Vehicles 2 2 2
Initial Departure Headway, hd (s) 3.20 320 320
Initial Degree of Utilization, x 0.027 0.048 0014
Final Departure Headway, ha (s) 3.57 4,15 379
Final Degree of Utilization, x 0.030 0.063 0.016
Move-Up Time, m (s) 20 2.0 2.0
Service Time, t: {s) 1.57 2,15 1,79

Capacity, Delay and Level of Service

Approach Eastbound Westbound Northbound Southbound
Lane L1 2 L3 L1 12 L3 L1 L2 3 L1 2 L3
Configuration LTR LTR LTR
Flow Rate, v (veh/h) 30 54 15
Capacity (veh/h) 1009 868 950
95% Queue Length, Qqs (veh) 01 0.2 0.0
95% Queue Length, Qs (ft) 2.5 5.1 0.0
Control Delay (s/veh) 6.7 74 6.8
Level of Service, LOS A A A
Approach Delay (s/veh) | LOS 67 | A I 74 I A 6.8 ] A
Intersection Delay (s/veh) | LOS 71 A
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General and Site Information

Analyst Nelson
Agency/Co.

Date Performed 3/1/2024
Analysis Year 2024
Analysis Time Period (hrs) 0.25

Time Analyzed

PM Peak Total

Project Description

900 MD 355 Serivce Road Study

Intersection Serivce Rd Middle Drive
Jurisdiction Rockville

East/West Street

North/South Street

Peak Hour Factor 0.92

v.?.-r

R &l

Turning Movement Demand Volumes

Approach Eastbound Westbound Northbound Southbound
Movement L T R L I R L T R L T R
Volume (veh/h) 17 0 25 35 15 0 0 8 21
% Thrus in Shared Lane
Lane Flow Rate and Adjustments
Approach Eastbound Westbound Northbound Southbound
Lane L1 L2 3 L1 L2 L3 L1 L2 L3 L1 L2 L3
Configuration LTR LTR LTR
Flow Rate, v (veh/h) 46 54 32
Percent Heavy Vehicles 2 2 2
Initial Departure Headway, ha (s) 320 3.20 3.20
Initial Degree of Utilization, x 0.041 0.048 0.028
Final Departure Headway, hd (s) 384 4.20 3.65
Final Degree of Utilization, x 0.049 0.063 0.032
Move-Up Time, m (s) 2.0 2.0 2.0
Service Time, ts (s) 1.84 2.20 1.65
Capacity, Delay and Level of Service
Approach Eastbound Westbound Northbound Southbound
Lane L1 2 L3 L1 L2 L3 L1 L2 L3 U L2 L3
Configuration LTR LTR LTR
Flow Rate, v (veh/h) 46 54 32
Capacity (veh/h) 938 858 987
95% Queue Length, Qqs {veh) 02 02 0.1
95% Queue Length, Qgs (ft) 5.1 5.1 25
Contral Delay (s/veh) 7.0 75 6.8
Level of Service, LOS A A A
Approach Delay (s/veh) | LOS 2 I 75 | A 68 | A

Intersection Delay (s/veh) | LOS

7.2

A
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