
Wisteria Drive and Middlebrook Road Bicycle Lane Traffic Study 

6/7/2023 

Study Objectives 
To analyze impacts of bicycle lane alternatives on the Wisteria Drive and westbound Middlebrook Road 
corridors between Germantown Road (MD 118) and Great Seneca Highway (MD 119). 

Traffic Data 

 Collected new vehicular turning movement and pedestrian/bicycle counts for eight study intersections
along the two study corridors (November, 2022), and obtained vehicle classification data from the SHA
I-TMS website.

 Obtained traffic signal timing data for the six signalized study intersections from MCDOT.

 Adjusted existing traffic volumes for balancing link volumes in the study network. Developed AM, PM,
and PM school peak hour volumes.

 Downloaded traffic crash data for the study corridor sections from the Montgomery County Open Data
website.

 Collected field travel time data along the two study corridors (January, 2023) and downloaded the
corresponding INRIX travel time data for the Middlebrook Road corridor from RITIS.

 In the AM peak period, high school access traffic peaked between 7:15-7:45 AM.  At the Wisteria Drive
school access point queuing was observed due to drop-off and student parking traffic.  In the school
dismissal period (2:30-3 PM), many vehicles to pick up students were standing, mostly along the school
side of Wisteria Drive between Crystal Rock Drive and MD 119.

Existing Condition 

 The Synchro/SimTraffic models were calibrated, based on the field/INRIX-measured travel time data
so that the travel time deviation can be within ±10% for each of the corridor sections.

 The existing condition includes two lanes EB and three WB lanes on Middlebrook Road, and one EB
thru lane and one to two thru lanes on WB Wisteria Drive.

 From the Synchro-HCM model, it appears that the study intersections currently operate at LOS D or
better during the AM, PM, and school peak periods, except for the high school entrance approach on
Wisteria Drive in the AM peak period.

 From the SimTraffic simulation model, the Middlebrook Road WB and the Wisteria Drive WB segments
from Crystal Rock Drive to MD 118 operate at a barely failing average speed, including signal delay,
during the school and afternoon peak periods, respectively. All other segments operate at a LOS E or
better in the three peaks when looking at average travel speed.

Proposed Alternatives 

Middlebrook Road 

 Alternatives 1 and 2: Provide a 12’ wide two-way bicycle lane on the WB rightmost lane with a 3’-4’
marked or raised buffer along the Middlebrook Road section, except for the 300’ segment from MD 118
to the Bank of America entrance to provide a WB right turn lane to maintain more capacity and queue
storage at the MD 118 intersection for vehicles. As a result, WB has two thru travel lanes instead of the
three current three travel lanes from MD 118 to MD 119.

Wisteria Drive 

 Alternative 1: Provide an 8’ wide two-way bicycle lane with 2’ buffer on the WB rightmost lane along
the Wisteria Drive section from MD 119 to Walter Johnson Road.  EB has one thru travel lane from MD
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118 to MD 119, while WB has two thru travel lanes. Several turn lanes have been removed and the WB 
bicycle lane ends at Walter Johnson Road instead of MD 118.   

 Alternative 2A: Provide a 12’ wide two-way bicycle lane with 6’-8’ raised buffer on the WB rightmost 
lane along the Wisteria Drive section from MD 119 to the CVS entrance. EB and WB have one thru 
lane and the bicycle lane ends at the CVS entrance instead of MD 118. 

 Alternative 2B: Provide 8’-14’ wide side bicycle/pedestrian path using the existing sidewalk and grass 
area with widened right of way along both sides of the Wisteria Drive section. EB and WB both have 
one to two thru lanes along the corridor. 

 Alternative 3: Provide 8’ wide two-way bicycle lane with 2’ buffer on the WB rightmost lane with widening 
of the south side of the Wisteria Drive from MD 118 to North Lake Professional Park entrance, 
maintaining the number of current travel lanes (EB one thru lane and WB: 1-2 thru lanes).  

 All alternatives assume a new traffic signal at the Wisteria Drive/Walter Johnson Road intersection per 
direction from MCDOT. 

 
Alternative Analyses 
 
Middlebrook Road 

 With the WB bicycle lane in Alternative 1 and the other alternatives, the Middlebrook Road intersections 
would maintain the same overall LOS as with the existing, except at Crystal Rock Drive which degrades 
from C to D during the PM peak period.  The Middlebrook Road WB approach LOS at MD 118 would 
change from D to E during the PM and School peak periods.  

 The traffic queues are generally not affected along Middlebrook Road with the removal of the third WB 
thru lane if a shorter (300’) right turn lane is maintained approaching MD 118. The WB thru queue at 
Crystal Rock Drive does lengthen by 100 to 150 feet, which would not impact other entrances or 
intersections. 

 Average travel times on WB Middlebrook Road traveling from MD 119 to MD 118 increase by 7 seconds 
or less with the proposed removal of the third thru lane between those two end points. Based on speeds, 
the WB LOS drops from a D to an E for the full section for the AM peak hour and drops from an E to an 
F for the shorter section between Crystal Rock Drive and MD 118 in the PM peak. 

 
Wisteria Drive 

 It appeared that with the bicycle lane alternatives, overall LOS at the Wisteria Drive intersections would 
not degrade, except that the Wisteria Drive/MD 119 intersection LOS would change from C to D with 
Alt. 2A during the PM peak period.  With the proposed new traffic signal, the Walter Johnson Road SB 
approach LOS would improve from D to C during the AM and school peak periods from the current 
unsignalized condition. 

 The simulation model analyzed that with the bicycle lane, the average travel times along Wisteria Drive 
between MD 118 and MD 119 in both directions would increase by less than 15 seconds during the 
analysis periods, with the exception of Alternative 2A which has only one lane in each direction for most 
of the full length along Wisteria. For 2A, the Wisteria Drive EB travel times would increase close to 25-
30 seconds during the peak periods from MD 118 to MD 119, and the Wisteria Drive EB travel speeds 
from Crystal Rock Drive to MD 119 would drop by 3 to 5 mph.    

 The model also showed that the bicycle lane would not significantly impact the queue lengths along 
both corridors. With Alt. 1 and 2A, the 95th percentile queues on Wisteria Drive EB at MD 119 would 
increase from approximately 130’ to 250’-450’ feet in the AM peak period but would be accommodated 
within the provided storage.  With Alt. 2A, the WB left turn queues on Wisteria Drive at MD 118 are 
forecast to increase from approximately 150 feet in the PM and School peaks to between 225 and 300 
feet. 
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Intersection Overall LOS Analysis Summary 

Intersections 
Existing Alt. 1 Alt. 2A Alt. 2B Alt. 3 

LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay 

AM Peak 

1: MD 118 & Middlebrook 
Rd 

D 41.7 D 41.8 D 41.8 D 41.8 D 41.8 

2: Crystal Rock Dr & 
Middlebrook Rd 

D 43.0 D 43.9 D 43.9 D 43.9 D 43.9 

3: MD 119/Fetlock Dr & 
Middlebrook Rd 

C 30.3 C 30.3 C 30.3 C 30.3 C 30.3 

4: MD 118 & Wisteria Dr D 36.6 D 36.7 D 36.7 D 36.7 D 36.7 

5: Driveway/Crystal Rock 
Dr & Wisteria Dr 

B 16.4 B 16.9 B 17.2 B 16.3 B 17.1 

6: MD 119 & Wisteria Dr C 30.0 C 30.4 C 33.4 C 30.1 C 30.1 

*7: Circle Gate Dr/High 
School & Wisteria Dr 

F 133.7 F 142.3 F 133.7 F 62.3 F 133.7 

*8: Walter Johnson Rd & 
Wisteria Dr 

D 26.4 C 30.3 C 30.3 C 29.3 C 30.8 

PM Peak 

1: MD 118 & Middlebrook 
Rd. 

D 45.3 D 46.4 D 46.4 D 46.4 D 46.4 

2: Crystal Rock Dr. & 
Middlebrook Rd. 

C 32.4 D 35.8 D 35.8 D 35.8 D 35.8 

3: MD 119/Fetlock Dr & 
Middlebrook Rd. 

C 32.7 C 32.7 C 32.7 C 32.5 C 32.7 

4: MD 118 & Wisteria Dr. D 37.2 D 37.5 D 37.3 D 37.5 D 37.5 

5: Driveway/Crystal Rock 
Dr & Wisteria Dr 

B 14.1 B 13.7 B 14.4 B 13.6 B 14.3 

6: MD 119 & Wisteria Dr. C 30.6 C 31.2 D 35.5 C 30.6 C 30.6 

*7: Circle Gate Dr/High 
School & Wisteria Dr 

C 18.7 C 18.2 C 18.7 B 14.8 C 18.7 

*8: Walter Johnson Rd & 
Wisteria Dr. 

C 20.0 C 26.8 C 28.9 C 24.7 C 27.2 

School Dismissal Peak  

1: MD 118 & Middlebrook 
Rd 

D 44.2 D 45.9 D 45.9 D 45.9 D 45.9 

2: Crystal Rock Dr & 
Middlebrook Rd 

C 30.4 C 32.2 C 32.2 C 32.2 C 32.2 

3: MD 119/Fetlock Dr & 
Middlebrook Rd 

C 30.0 C 29.9 C 29.0 C 29.9 C 29.9 

4: MD 118 & Wisteria Dr. D 38.8 D 39.0 D 38.9 D 39.0 D 39.0 

5: Driveway/Crystal Rock 
Dr. &Wisteria Dr. 

B 16.7 B 16.2 B 17.1 B 16.4 B 17.0 

6: MD 119 & Wisteria Dr. C 29.0 C 29.0 C 31.4 C 29.0 C 29.0 

*7: Circle Gate Dr/High 
School & Wisteria Dr. 

C 19.6 C 19.5 C 19.6 C 15.5 C 19.6 

*8: Walter Johnson Rd 
& Wisteria Dr. 

D 29.1 C 28.3 C 29.3 C 27.7 C 28.7 

   *: Intersections 7 and 8 are unsignalized intersections in Existing, and Intersection 8 is a signalized intersection in the 
alternatives.  For unsignalized, the worst approach LOS/delays are presented in this table. 
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LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay
Overall D 41.7 D 41.8 D 41.8 D 41.8 D 41.8 D 45.3 D 46.4 D 46.4 D 46.4 D 46.4 D 44.2 D 45.9 D 45.9 D 45.9 D 45.9

EB E 58.4 E 58.4 E 58.4 E 58.4 E 58.4 E 58.9 E 58.7 E 58.7 E 58.7 E 58.7 E 60.0 E 58.5 E 58.5 E 58.5 E 58.5

WB E 55.7 E 56.3 E 56.3 E 56.3 E 56.3 D 54.6 E 59.7 E 59.7 E 59.7 E 59.7 D 54.1 E 60.4 E 60.4 E 60.4 E 60.4

Signalized NB C 29.8 C 29.8 C 29.8 C 29.8 C 29.8 C 34.1 C 33.8 C 34.0 C 33.8 C 33.8 C 32.9 C 33.7 C 33.9 C 33.7 C 33.7

SB D 37.2 D 37.2 D 37.2 D 37.2 D 37.2 D 42.8 D 43.0 D 43.0 D 43.0 D 43.0 D 39.5 D 40.7 D 40.7 D 40.7 D 40.7

Overall D 43.0 D 43.9 D 43.9 D 43.9 D 43.9 C 32.4 D 35.8 D 35.8 D 35.8 D 35.8 C 30.4 C 32.2 C 32.2 C 32.2 C 32.2

EB D 43.3 D 43.5 D 43.5 D 43.5 D 43.5 C 24.4 C 24.6 C 24.6 C 24.6 C 24.6 C 33.2 C 33.4 C 33.4 C 33.4 C 33.4

WB C 28.8 C 31.6 C 31.6 C 31.6 C 31.6 C 27.0 C 33.4 C 33.4 C 33.4 C 33.4 C 20.3 C 24.5 C 24.6 C 24.5 C 24.5

Signalized NB D 52.2 D 52.2 D 52.2 D 52.2 D 52.2 E 56.7 E 56.7 E 56.7 E 56.7 E 56.7 D 41.6 D 41.6 D 41.6 D 41.6 D 41.6

SB E 57.2 E 57.2 E 57.2 E 57.2 E 57.2 E 56.7 E 56.7 E 56.7 E 56.7 E 56.7 D 46.7 D 46.7 D 46.7 D 46.7 D 46.7

Overall C 30.3 C 30.3 C 30.3 C 30.3 C 30.3 C 32.7 C 32.7 C 32.7 C 32.5 C 32.7 C 30.0 C 29.6 C 29.0 C 29.9 C 29.9

EB B 18.6 B 18.6 B 18.6 B 18.6 B 18.6 C 22.5 C 22.5 C 22.5 C 21.4 C 22.5 B 15.6 B 15.6 B 15.6 B 15.6 B 15.6

WB C 21.9 C 21.9 C 21.9 C 21.9 C 21.9 C 27.3 C 27.3 C 27.3 C 27.3 C 27.3 C 24.4 C 24.4 C 24.4 C 24.4 C 24.4

Signalized NB E 56.1 E 56.1 E 56.1 E 56.1 E 56.1 D 51.1 D 51.1 D 51.1 D 51.1 D 51.1 D 51.9 D 50.6 D 48.6 D 51.8 D 51.8

SB A 4.1 A 4.1 A 4.1 A 4.1 A 4.1 A 5.6 A 5.6 A 5.6 A 5.6 A 5.6 A 5.4 A 5.4 A 5.4 A 5.4 A 5.4

Overall D 36.6 D 36.7 D 36.7 D 36.7 D 36.7 D 37.2 D 37.5 D 37.3 D 37.5 D 37.5 D 38.8 D 39.0 D 38.9 D 39.0 D 39.0

EB E 56.3 E 55.7 E 56.1 E 55.7 E 55.7 E 56.9 E 56.5 E 56.8 E 56.5 E 56.5 E 55.9 E 55.6 E 55.9 E 55.6 E 55.6

WB E 59.7 E 59.5 E 59.5 E 59.5 E 59.5 E 59.2 E 59.5 E 59.3 E 59.5 E 59.5 E 57.4 E 57.8 E 57.7 E 57.8 E 57.8

Signalized NB C 26.7 C 27.2 C 27.0 C 27.2 C 27.2 C 32.1 C 32.7 C 32.4 C 32.7 C 32.7 C 31.1 C 31.7 C 31.4 C 31.7 C 31.7

SB C 21.1 C 21.5 C 21.3 C 21.5 C 21.5 C 24.3 C 24.6 C 24.4 C 24.6 C 24.6 C 25.6 C 25.8 C 25.6 C 25.8 C 25.8

Overall B 16.4 B 16.9 B 17.2 B 16.3 B 17.1 B 14.1 B 13.7 B 14.4 B 13.6 B 14.3 B 16.7 B 16.2 B 17.1 B 16.4 B 17.0

EB B 17.7 B 19.4 B 19.0 B 17.0 B 18.8 B 13.1 B 13.5 B 13.4 B 11.2 B 13.1 B 16.6 B 17.4 B 16.8 B 14.7 B 16.6

WB B 14.7 B 14.1 B 15.3 B 15.3 B 15.3 B 13.1 B 11.6 B 13.4 B 13.4 B 13.4 B 17.4 B 15.8 B 17.8 B 17.8 B 17.8

signalized NB C 25.2 C 22.8 C 22.0 C 22.0 C 22.0 C 21.0 C 21.1 C 21.4 C 21.4 C 21.4 B 17.4 B 16.6 B 17.8 B 17.8 B 17.8

SB B 16.9 B 17.8 B 17.1 B 17.0 B 17.1 B 16.9 B 17.0 B 17.2 B 17.2 B 17.2 B 16.0 B 15.3 B 16.5 B 16.4 B 16.5

Overall C 30.0 C 30.4 C 33.4 C 30.1 C 30.1 C 30.6 C 31.2 D 35.5 C 30.6 C 30.6 C 29.0 C 29.0 C 31.4 C 29.0 C 29.0

EB D 42.5 D 42.9 D 51.7 D 42.8 D 42.8 D 44.3 D 42.6 D 47.6 D 43.8 D 43.8 D 45.6 D 42.4 D 46.9 D 45.5 D 45.5

WB D 41.0 D 38.9 D 35.2 D 40.4 D 40.4 D 44.1 D 42.3 D 46.3 D 43.0 D 43.0 D 46.7 D 40.5 D 36.9 D 46.1 D 46.1

Signalized NB C 20.8 C 22.0 C 25.2 C 21.0 C 21.0 C 22.3 C 24.2 C 28.4 C 22.7 C 22.7 B 18.1 C 21.2 C 24.8 B 18.3 B 18.3

SB C 20.7 C 21.9 C 25.2 C 21.0 C 21.0 C 23.2 C 25.2 C 29.2 C 23.7 C 23.7 B 18.5 C 21.2 C 24.0 B 18.7 B 18.7

Overall - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

EB A 1.4 A 1.4 A 1.4 A 1.4 A 1.4 A 0.5 A 0.5 A 0.5 A 0.5 A 0.5 A 0.5 A 0.5 A 0.5 A 0.5 A 0.5

WB A 0.3 A 0.3 A 0.3 A 0.3 A 0.3 A 0.4 A 0.4 A 0.4 A 0.4 A 0.4 A 0.4 A 0.4 A 0.4 A 0.4 A 0.4

Unsignalized NB D 27.9 C 18.3 D 27.8 C 17.7 D 27.8 C 17.0 B 14.3 C 17.0 B 13.8 C 17.0 C 16.6 B 14.8 C 16.6 B 14.3 C 16.6

SB F 133.7 F 142.3 F 133.7 F 62.3 F 133.7 C 18.7 C 18.2 C 18.7 B 14.8 C 18.7 C 19.6 C 19.5 C 19.6 C 15.5 C 19.6

Overall - - A 4.3 A 4.6 A 3.5 A 4.3 - - A 6.8 A 7.4 A 6.3 A 6.8 - - A 5.6 A 7.0 A 5.3 A 5.6

EB A 0.3 A 3.5 A 3.4 A 2.2 A 3.4 A 0.6 A 4.1 A 3.9 A 3.4 A 4.0 A 0.5 A 3.6 A 3.7 A 2.8 A 3.5

WB A 0.6 A 2.3 A 3.0 A 2.1 A 2.2 A 0.3 A 3.4 A 4.3 A 3.6 A 3.3 A 0.4 A 3.2 A 5.4 A 3.2 A 3.2

Unsignalized / NB B 14.4 C 30.6 C 30.6 C 29.7 C 31.1 B 14.5 C 25.4 C 27.3 C 23.4 C 25.8 B 12.5 C 26.1 C 29.3 C 25.6 C 26.6

Signalized SB D 26.4 C 30.3 C 30.3 C 29.3 C 30.8 C 20.0 C 26.8 C 28.9 C 24.7 C 27.2 D 29.1 C 28.3 C 29.3 C 27.7 C 28.7

Note *: New option inlcudes 1) 300' WB Right Turn lane on WB Middlebrook Road at Germantown Road for all alternatives,  
                                                    2) Signalize for Walter Johnson Rd/Wisteria Drive intersection for all alternatives, and
                                                    3) For Alt. 1 and Alt 2A, WB Wisteria Drive at Germantown Road has the same lane configuration as Existing, while the WB bicycle lane ends at Walter Johnson Road

School Dismissal Peak 

Alt. 2B Alt. 3

3: MD 119/Fetlock Dr 
& Middlebrook Rd

4: MD 118 & Wisteria 
Dr

Alt. 2B Alt. 3 Existing Alt. 1 Alt. 2AExisting Alt. 1 Alt. 2A Alt. 2B Alt. 3 Existing

5: Driveway/Crystal 
Rock Dr & Wisteria Dr

6: MD 119 & Wisteria 
Dr

7: Circle Gate Dr/High 
School Entr. & 

Wisteria Dr

8: Walter Johnson Rd 
& Wisteria Dr

1: MD 118 & 
Middlebrook Rd

2: Crystal Rock Dr & 
Middlebrook Rd

Alt. 1

Wisteria Dr. and Middlebrook Rd. - Intersection LOS Analysis Summary - New Option*

Intersections Approaches Alt. 2A

AM Peak PM Peak
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Distance
 (miles)

BFFS* 
(mph)

Travel 
Time (s)

Speed 
(mph)

LOS
Travel 

Time (s)
Speed 
(mph)

LOS
Travel 

Time (s)
Speed 
(mph)

LOS
Travel 

Time (s)
Speed 
(mph)

LOS
Travel 

Time (s)
Speed 
(mph)

LOS

Middlebrook 
Rd EB

MD 118 to Crystal 
Rock Dr

0.21 39 57.9 13.1 E 58.1 13.0 E 58.0 13.0 E 58.0 13.0 E 60.1 12.6 E

Crystal Rock Dr to 
MD 119

0.23 39 30.5 27.1 B 29.5 28.1 B 29.8 27.8 B 31.4 26.4 B 32.6 25.4 C

Total 0.44 39 88.4 17.9 D 87.6 18.1 D 87.8 18.0 D 89.4 17.7 D 92.7 17.1 D

Middlebrook 
Rd WB

MD 119 to Crystal 
Rock Dr

0.23 39 43.6 19.0 D 44.7 18.5 D 45.0 18.4 D 46.5 17.8 D 45.1 18.4 D

Crystal Rock Dr to 
MD 118

0.21 39 54.6 13.8 E 56.4 13.4 E 54.7 13.8 E 55.1 13.7 E 56.9 13.3 E

Total 0.44 39 98.2 16.1 D 101.1 15.7 D 99.7 15.9 D 101.6 15.6 E 102.0 15.5 E

Wisteria Dr 
EB

MD 118 to Crystal 
Rock Dr

0.26 38 47.9 19.5 C 50.0 18.7 D 52.0 18.0 D 45.3 20.7 C 52.5 17.8 D

Crystal Rock Dr to 
MD 119

0.34 37 71.4 17.1 D 84.2 14.5 E 98.0 12.5 E 73.6 16.6 D 74.9 16.3 D

Total 0.60 37 119.3 18.1 D 134.2 16.1 D 150.0 14.4 E 118.9 18.2 D 127.4 17.0 D

Wisteria Dr 
WB

MD 119 to Crystal 
Rock Dr

0.34 37 58.1 21.1 C 53.3 23.0 C 58.2 21.0 C 55.8 21.9 C 57.0 21.5 C

Crystal Rock Dr to 
MD 118

0.26 38 80.1 11.7 E 77.7 12.0 E 80.3 11.7 E 80.4 11.6 E 81.0 11.6 F

Total 0.60 37 138.2 15.6 D 131.0 16.5 D 138.5 15.6 D 136.2 15.9 D 138.0 15.7 D

Middlebrook 
Rd EB

MD 118 to Crystal 
Rock Dr

0.21 39 47.4 15.9 D 46.5 16.3 D 46.8 16.2 D 46.1 16.4 D 46.6 16.2 D

Crystal Rock Dr to 
MD 119

0.23 39 46.5 17.8 D 46.1 18.0 D 45.9 18.0 D 44.2 18.7 D 47.1 17.6 D

Total 0.44 39 93.9 16.9 D 92.6 17.1 D 92.7 17.1 D 90.3 17.5 D 93.7 16.9 D

Middlebrook 
Rd WB

MD 119 to Crystal 
Rock Dr

0.23 39 35.0 23.7 C 40.4 20.5 C 39.5 21.0 C 40.8 20.3 C 41.8 19.8 C

Crystal Rock Dr to 
MD 118

0.21 39 70.8 10.7 F 71.5 10.6 F 71.4 10.6 F 71.3 10.6 F 70.1 10.8 F

Total 0.44 39 105.8 15.0 E 111.9 14.2 E 110.9 14.3 E 112.1 14.1 E 111.9 14.2 E

Wisteria Dr 
EB

MD 118 to Crystal 
Rock Dr

0.26 38 41.6 22.5 C 46.5 20.1 C 46.4 20.2 C 42.3 22.1 C 48.0 19.5 C

Crystal Rock Dr to 
MD 119

0.34 37 76.2 16.1 D 78.5 15.6 D 100.9 12.1 E 76.2 16.1 D 77.0 15.9 D

Total 0.60 37 117.8 18.3 D 125.0 17.3 D 147.3 14.7 E 118.5 18.2 D 125.0 17.3 D

Wisteria Dr 
WB

MD 119 to Crystal 
Rock Dr

0.34 37 50.8 24.1 C 50.8 24.1 C 53.2 23.0 C 49.8 24.6 C 51.9 23.6 C

Crystal Rock Dr to 
MD 118

0.26 38 75.4 12.4 E 79.3 11.8 E 82.7 11.3 F 79.8 11.7 E 79.7 11.7 E

Total 0.60 37 126.2 17.1 D 130.1 16.6 D 135.9 15.9 D 129.6 16.7 D 131.6 16.4 D

Middlebrook 
Rd EB

MD 118 to Crystal 
Rock Dr

0.21 39 50.4 15.0 E 53.5 14.1 E 52.8 14.3 E 54.2 13.9 E 52.6 14.4 E

Crystal Rock Dr to 
MD 119

0.23 39 36.1 22.9 C 38.0 21.8 C 36.0 23.0 C 37.6 22.0 C 37.2 22.3 C

Total 0.44 39 86.5 18.3 D 91.5 17.3 D 88.8 17.8 D 91.8 17.3 D 89.8 17.6 D

Middlebrook 
Rd WB

MD 119 to Crystal 
Rock Dr

0.23 39 40.7 20.3 C 42.8 19.3 D 41.9 19.8 C 43.2 19.2 D 43.9 18.9 D

Crystal Rock Dr to 
MD 118

0.21 39 64.0 11.8 E 68.0 11.1 F 69.5 10.9 F 67.3 11.2 F 68.7 11.0 F

Total 0.44 39 104.7 15.1 E 110.8 14.3 E 111.4 14.2 E 110.5 14.3 E 112.6 14.1 E

Wisteria Dr 
EB

MD 118 to Crystal 
Rock Dr

0.26 38 42.6 22.0 C 45.3 20.7 C 45.2 20.7 C 41.9 22.3 C 45.8 20.4 C

Crystal Rock Dr to 
MD 119

0.34 37 72.2 17.0 D 73.3 16.7 D 93.0 13.2 E 71.3 17.2 D 69.8 17.5 D

Total 0.60 37 114.8 18.8 C 118.6 18.2 D 138.2 15.6 D 113.2 19.1 C 115.6 18.7 C

Wisteria Dr 
WB

MD 119 to Crystal 
Rock Dr

0.34 37 60.0 20.4 C 57.9 21.1 C 59.4 20.6 C 60.9 20.1 C 59.8 20.5 C

Crystal Rock Dr to 
MD 118

0.26 38 82.9 11.3 F 83.5 11.2 F 88.0 10.6 F 86.9 10.8 F 87.0 10.8 F

Total 0.60 37 142.9 15.1 D 141.4 15.3 D 147.4 14.7 E 147.8 14.6 E 146.8 14.7 E

 * BBFS (Base Free Flow Speed) is calcuated, based on Eq. 18-3 and Exhibit 18-11 in HCM 6th Edition.  

Note:  LOS is determined by below Travel Speed Threshold by BFFS interpolated, based on Exhibit 16-3/Exhibit 18-1 in HCM 6th Edition. 

A B C D E F

>31.2 >26.2 >19.6 >15.6 >11.8 ≤11.8

>30.4 >25.4 >19.2 >15.2 >11.6 ≤11.6

>29.6 >24.9 >18.5 >14.8 >11.1 ≤11.1

 **: New option inlcudes 1) 300' WB Right Turn lane on WB Middlebrook Road at Germantown Road for all alternatives,  

                                     2) Signalize for Walter Johnson Rd/Wisteria Drive intersection for all alternatives, and

                                     3) For Alt. 1 and Alt 2A, WB Wisteria Drive at Germantown Road has the same lane configuration as Existing, while the WB bicycle lane ends at Walter Johnson Road.

BFFS \ LOS 

39 mph

38 mph

37 mph

Simulation Model Arterial MOE by Alternative - Wisteria Drive and Middlebrook Road - New Option**

PM Peak

School Peak

Arterial Sections

AM Peak

Existing Alt. 1 Alt. 2A Alt. 2B Alt. 3
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EB L 275 47 92 89 146 88 147 EB L 275 51 103 87 145 94 151 EB L 275 49 97 92 153 91 150 EB L 275 52 101 86 148 93 154 EB L 275 52 104 93 148 87 140
EB T 1010 153 221 119 203 98 169 EB T 1010 151 241 123 208 110 190 EB T 1010 148 227 125 206 109 189 EB T 1010 159 246 129 217 103 171 EB T 1010 155 232 120 207 100 166
EB TR 1010 157 237 150 249 119 203 EB TR 1010 155 250 154 246 127 222 EB TR 1010 151 234 150 239 126 215 EB TR 1010 155 251 165 264 131 219 EB TR 1010 161 251 146 235 118 198
WB L 175 63 110 110 195 72 129 WB L 175 57 103 110 194 71 123 WB L 175 62 107 106 197 72 129 WB L 175 63 116 110 193 73 132 WB L 175 63 113 106 190 76 131
WB T 975 69 135 177 282 110 187 WB T 975 67 123 176 284 113 192 WB T 975 67 121 174 278 123 216 WB T 975 70 125 186 294 109 187 WB T 975 75 142 167 272 121 213
WB R 975 97 175 101 189 86 177 WB R 300 97 187 132 239 143 253 WB R 300 94 166 146 260 140 243 WB R 300 101 191 133 245 140 238 WB R 300 97 182 140 264 136 234
NB L 200 50 91 86 137 70 112 NB L 200 51 93 83 135 64 113 NB L 200 52 98 85 140 76 128 NB L 200 48 92 87 139 72 118 NB L 200 50 91 87 139 63 106
NB T 925 136 209 127 188 112 171 NB T 930 125 191 126 200 109 173 NB T 925 143 221 125 186 109 169 NB T 930 128 187 126 184 118 180 NB T 930 134 187 130 200 113 167
NB R 250 43 89 23 52 30 64 NB R 250 46 86 24 54 32 66 NB R 250 47 88 26 60 29 60 NB R 250 44 87 26 56 29 65 NB R 250 45 88 29 60 27 60
SB L 350 119 178 112 175 129 207 SB L 350 108 164 117 193 130 196 SB L 350 114 174 118 181 120 184 SB L 350 110 180 111 175 128 195 SB L 350 117 183 116 184 117 184
SB T 1500 148 220 212 297 179 267 SB T 1500 146 222 203 280 174 260 SB T 1500 148 227 208 294 171 254 SB T 1500 151 220 214 305 173 250 SB T 1500 151 221 215 305 179 264
SB TR 1500 114 201 218 332 180 273 SB TR 1500 112 206 210 306 173 274 SB TR 1500 124 205 206 311 173 263 SB TR 1500 114 203 213 319 177 278 SB TR 1500 122 217 216 325 183 280

EB L 135 8 44 19 68 13 40 EB L 135 12 73 23 74 19 66 EB L 135 14 75 21 54 18 58 EB L 135 16 78 19 52 13 52 EB L 135 13 80 27 82 16 46
EB T 975 187 321 111 227 124 232 EB T 975 185 326 107 224 130 256 EB T 975 181 305 100 211 126 222 EB T 975 190 327 108 218 128 255 EB T 975 194 344 111 227 123 237
EB TR 975 224 359 147 267 163 271 EB TR 975 218 355 150 270 169 286 EB TR 975 218 337 144 264 165 266 EB TR 975 227 363 149 272 169 296 EB TR 975 237 385 152 273 158 270
WB L 325 71 133 34 71 43 82 WB L 325 62 116 39 135 45 87 WB L 325 67 131 38 118 41 83 WB L 325 66 118 35 71 39 79 WB L 325 73 139 44 136 39 80
WB T 1085 66 125 136 225 76 144 WB T 1085 91 164 203 354 92 173 WB T 1085 92 160 194 341 101 186 WB T 1085 96 170 206 351 98 186 WB T 1085 96 185 218 388 104 196
WB TR 1085 106 190 155 281 85 185 WB TR 1085 145 239 260 411 140 237 WB TR 1085 144 224 250 414 138 249 WB TR 1085 148 242 263 420 144 248 WB TR 1085 151 259 271 428 148 263
NB L 100 101 176 35 84 60 129 NB L 100 97 171 40 96 53 118 NB L 100 96 169 38 94 60 133 NB L 100 102 181 44 109 51 116 NB L 100 101 174 35 87 58 131
NB TR 690 159 283 80 144 108 186 NB TR 690 162 291 89 172 101 179 NB TR 690 150 278 84 154 115 231 NB TR 690 163 279 91 182 102 185 NB TR 690 164 301 87 162 111 226
SB L 275 115 197 106 190 63 120 SB L 275 100 174 99 175 59 108 SB L 275 106 178 94 170 0 0 SB L 275 115 187 98 169 62 119 SB L 275 117 197 105 185 58 111
SB TR 530 106 192 64 128 58 113 SB TR 545 0 0 61 108 51 105 SB TR 545 105 182 58 110 0 0 SB TR 545 94 162 57 110 53 103 SB TR 545 102 184 66 121 61 113

EB L 175 1 8 1 6 EB L 175 2 9 1 7 EB L 175 1 8 0 5 EB L 175 1 6 1 6 EB L 175 2 11 1 5
EB T 1085 80 148 79 162 60 117 EB T 1085 76 141 73 152 62 118 EB T 1085 74 135 74 144 58 112 EB T 1085 80 158 78 152 64 115 EB T 1085 89 157 78 151 60 117
EB R 225 50 101 45 101 47 102 EB R 225 45 94 53 110 44 85 EB R 225 47 96 51 104 48 86 EB R 225 44 93 51 101 48 90 EB R 225 49 95 50 100 48 94
WB L 1220 122 194 192 271 138 209 WB L 1220 122 188 178 256 136 205 WB L 1220 120 187 176 250 132 207 WB L 1220 121 200 190 275 137 219 WB L 1220 119 182 176 258 137 209
WB T 1220 29 73 88 174 48 101 WB T 1220 37 79 88 160 51 108 WB T 1220 34 81 87 159 53 112 WB T 1220 31 77 89 163 53 111 WB T 1220 33 81 87 168 52 113
NB L 500 48 95 88 157 50 105 NB L 500 57 109 95 160 55 110 NB L 500 53 105 100 177 56 109 NB L 500 49 100 91 160 51 103 NB L 500 52 107 97 164 48 96
NB LT 720 61 108 121 190 71 133 NB LT 720 59 107 110 176 68 123 NB LT 720 60 112 115 187 65 119 NB LT 720 55 104 105 162 67 123 NB LT 720 61 135 119 198 64 120
NB R 720 229 383 195 342 196 326 NB R 720 251 430 207 369 192 327 NB R 720 237 400 216 370 192 300 NB R 720 240 433 218 374 194 320 NB R 720 243 414 211 367 195 314
SB R 190 4 19 3 16 3 19 SB R 190 2 13 2 12 2 13 SB R 190 2 11 3 13 1 7 SB R 190 2 12 3 14 1 8 SB R 190 3 15 1 11 1 8

EB L 940 122 196 91 149 85 144 EB L 940 119 196 91 160 93 151 EB L 940 129 194 94 158 90 160 EB L 940 124 188 93 154 91 152 EB L 940 120 190 93 165 94 152
EB T 940 190 288 123 202 115 189 EB T 940 144 359 90 274 75 225 EB T 940 183 417 94 274 68 206 EB T 940 147 230 103 177 96 174 EB T 940 188 287 126 213 112 195
EB TR 275 111 248 67 148 57 127 EB TR 275 220 331 175 282 162 268 EB TR 275 233 347 169 284 152 261 EB TR 275 117 215 93 176 79 149 EB TR 275 87 219 68 151 55 121
WB L 75 45 101 79 141 76 132 WB L 75 36 89 74 132 72 128 WB L 365 46 120 124 299 99 236 WB L 75 40 93 78 136 74 134 WB L 150 44 93 81 158 67 131

 WB T 365 95 172 139 223 122 213 WB T 365 78 143 132 225 112 204 WB T 150 98 169 147 234 124 212 WB T 365 83 146 146 240 100 176 WB T 365 90 150 128 213 109 183
WB TR 365 124 208 165 258 150 251 WB TR 365 112 181 168 255 153 243 WB TR 150 106 171 137 198 124 194 WB TR 365 121 203 178 274 155 256 WB TR 365 107 186 167 255 152 242
NB L 250 53 98 106 174 68 129 NB L 250 48 110 110 186 64 122 NB L 250 41 91 104 168 67 124 NB L 250 50 97 115 192 60 116 NB L 250 41 89 113 182 59 115
NB T 1110 157 235 194 282 134 212 NB T 1110 156 239 202 288 143 232 NB T 1110 158 232 200 287 145 229 NB T 1110 150 234 198 290 151 233 NB T 1110 156 224 191 273 143 221
NB R 250 8 25 9 25 11 32 NB R 250 12 37 10 31 12 36 NB R 250 12 35 13 39 15 42 NB R 250 9 27 8 22 10 29 NB R 250 11 31 8 23 13 34
SB L 175 75 138 105 174 119 202 SB UL 175 86 148 107 184 119 200 SB UL 175 81 149 102 177 125 206 SB UL 175 86 154 107 180 124 201 SB UL 175 88 152 108 182 129 208
SB T 925 41 88 131 213 64 138 SB T 930 48 98 137 208 66 119 SB T 925 45 96 132 203 62 141 SB T 930 43 90 140 223 67 124 SB T 930 48 94 135 218 64 111
SB TR 925 68 123 164 244 89 152 SB TR 930 71 129 163 245 91 148 SB TR 925 67 123 162 243 89 146 SB TR 930 67 119 165 250 92 153 SB TR 930 71 124 165 254 92 149

EB L 100 80 142 24 64 43 99 EB L 100 73 132 24 71 38 90 EB L 100 79 142 25 65 39 93 EB L 100 74 132 19 48 32 74 EB L 100 78 140 29 85 39 95
EB TR 700 127 278 80 172 89 174 EB TR 700 100 216 72 173 80 168 EB TR 700 122 265 75 151 78 161 EB TR 700 48 109 35 87 44 97 EB TR 700 137 303 96 224 83 192
WB L 100 8 29 5 23 0 6 WB L 500 9 33 7 27 42 82 WB L 500 9 32 5 25 87 153 WB L 950 6 25 4 20 0 6 WB L 500 8 31 5 24 0 4
WB T 950 91 156 83 158 89 162 WB T 950 43 92 47 98 65 117 WB T 950 92 160 81 155 24 56 WB T 950 80 146 78 152 90 160 WB T 950 86 162 90 163 88 158

 WB R 950 34 63 15 40 25 53 WB R 950 76 135 63 119 3 18 WB R 650 37 76 17 45 5 24 WB R 650 33 61 16 42 23 50 WB R 650 33 64 15 40 26 56
 NB LTR 300 2 14 12 35 7 27 NB LTR 310 3 17 15 44 56 99 NB LTR 310 2 16 14 42 50 91 NB LTR 295 2 15 12 38 5 23 NB LTR 305 5 22 14 40 6 26
 SB L 130 65 124 56 103 52 99 SB L 130 63 116 50 93 52 91 SB L 135 66 126 52 96 56 99 SB L 125 60 118 53 97 53 96 SB L 135 67 133 60 110 50 86
 SB TR 130 47 85 41 76 51 88 SB TR 130 42 77 39 66 0 0 SB TR 135 49 90 44 76 0 0 SB TR 125 45 79 40 69 50 92 SB TR 135 48 88 40 76 54 97
 

EB L 200 61 132 41 96 28 73 EB L 200 83 192 39 102 29 78 EB L 250 41 113 38 90 28 81 EB L 225 106 231 51 116 33 85 EB L 225 61 148 38 93 31 80
EB T 535 31 74 28 72 23 58 EB T 535 120 244 81 160 84 169 EB TR 535 209 441 190 402 159 323 EB T 535 47 151 36 81 33 75 EB T 535 39 109 32 77 22 60
EB R 225 4 19 9 42 5 26 EB R 300 15 78 12 40 9 35 EB R 300 11 39 10 38 7 30 EB R 225 6 25 8 30 6 23
WB L 100 32 86 47 106 27 68 WB L 100 32 79 56 110 38 83 WB L 100 34 82 64 129 43 95 WB L 100 23 60 46 100 27 68 WB L 100 25 70 56 121 24 63
WB T 645 81 151 58 126 50 100 WB T 655 70 145 56 121 39 90 WB T 655 86 150 75 162 48 99 WB T 645 63 159 28 85 21 72 WB T 645 80 143 52 115 42 86
WB TR 645 52 124 38 104 21 64 WB TR 655 94 186 60 134 39 98 WB TR 655 55 130 53 137 18 53 WB TR 645 122 228 81 168 57 132 WB TR 645 52 118 32 91 19 63
NB L 325 64 124 76 145 45 96 NB UL 325 58 119 82 155 41 92 NB UL 325 62 127 73 145 43 100 NB UL 325 61 126 78 158 40 91 NB UL 325 59 122 71 144 44 97
NB T 1065 75 154 116 193 61 125 NB T 1080 84 176 129 213 57 119 NB T 1080 77 168 131 217 59 129 NB T 1065 72 164 126 221 63 134 NB T 1065 74 161 126 205 60 123
NB TR 1065 128 224 154 236 100 168 NB TR 1080 138 226 173 268 92 166 NB TR 1080 137 226 176 256 97 167 NB TR 1065 141 229 165 255 101 184 NB TR 1065 139 231 167 253 101 174
SB L 275 38 95 110 218 68 132 SB UL 275 34 86 113 215 68 139 SB UL 275 43 99 116 221 71 149 SB UL 275 36 90 117 228 67 139 SB UL 275 41 100 108 205 69 140
SB T 460 56 133 103 219 25 70 SB T 465 54 130 97 199 23 64 SB T 455 56 119 98 200 25 69 SB T 465 60 140 101 209 26 66 SB T 460 52 122 89 196 22 63
SB R 460 102 179 125 228 59 105 SB TR 465 97 180 120 214 57 105 SB TR 455 100 169 122 219 56 103 SB TR 465 104 193 127 233 60 100 SB TR 460 100 179 115 221 57 99

EB L 75 18 49 6 23 5 23 EB L 75 16 49 5 23 5 21 EB L 75 16 41 6 24 4 20 EB L 75 15 43 5 23 4 17 EB L 75 16 45 4 19 6 24
EB T 950 0 2 0 7 0 0

EB TR 950 4 28 1 9 1 13 EB TR 950 10 125 0 7 2 22 EB TR 950 3 25 0 7 1 11 EB TR 950 1 9 0 4 1 8 EB TR 950 3 27 1 7 1 10
WB L 75 3 18 5 22 4 19 WB L 75 4 22 5 22 4 19 WB L 75 5 22 6 24 4 20 WB L 75 4 18 6 24 4 20 WB L 75 4 20 5 20 4 20

WB T 535 0 4 0 0 0 2 WB T 535 0 6 0 0 0 3
WB TR 535 4 26 0 6 1 10 WB TR 535 1 10 0 3 1 8 WB TR 525 2 16 0 8 0 3 WB TR 535 3 21 1 10 0 3 WB TR 525 4 38 0 3 0 4
NB LTR 280 24 52 22 48 18 43 NB LTR 290 25 51 25 50 23 47 NB LTR 290 31 60 31 59 0 0 NB LTR 280 25 49 23 49 23 46 NB LTR 285 27 58 28 53 23 49
SB LTR 320 49 88 33 63 36 68 SB LTR 325 55 133 29 57 34 62 SB LTR 335 53 99 0 0 0 0 SB LTR 325 48 87 33 63 34 60 SB LTR 335 50 90 29 56 33 56

EB L 125 3 16 7 28 8 28 EB L 365 6 24 12 37 9 28 EB L 365 6 26 14 42 12 39 EB L 125 5 22 10 34 9 30 EB L 150 6 25 12 36 11 45
EB T 365 1 16 1 15 0 6 EB T 365 24 86 27 71 23 74 EB T 365 48 158 63 154 54 153

EB TR 365 53 158 56 149 57 136 EB TR 365 55 160 58 142 57 136 EB TR 365 17 65 25 70 22 65 EB R 365 1 7 2 12 1 7
WB L 175 6 25 5 22 5 22 WB L 175 8 28 7 27 7 27 WB L 175 9 31 11 50 6 25 WB L 175 9 31 7 26 7 27 WB L 175 10 33 7 26 9 30
WB T 700 1 6 0 7 0 4 WB T 700 6 25 25 68 18 51 WB T 700 7 29 19 50 19 54 WB T 700 11 38 27 63 26 59
WB TR 250 0 3 0 1 1 11 WB TR 700 13 42 33 81 33 81 WB TR 700 27 89 69 169 61 141 WB L 175 15 50 26 70 32 81 WB TR 200 11 42 28 72 29 76
NB LT 470 9 33 18 45 6 27 NB LT 470 5 21 11 35 4 18 NB LT 475 6 25 14 38 4 20 WB TR 700 6 25 12 38 2 14 NB LT 470 5 24 16 42 5 24
NB R 100 15 41 21 52 16 42 NB R 100 16 39 17 45 15 39 NB R 100 17 42 16 43 14 37 NB LT 460 14 38 16 42 13 36 NB R 100 17 42 19 47 16 43

SB LTR 400 5 24 36 66 32 59 SB LTR 400 5 25 36 68 32 57 SB LTR 415 5 22 37 71 35 64 NB R 100 7 28 36 66 30 61 SB LTR 405 4 21 39 75 32 62

Note: 1. Queues exceeding their own storage lengths are highlighted.
            2.  When a movement is served with more than or equal to two lanes, the highest queue length of the lanes is presented.
 *: New option inlcudes 1) 300' WB Right Turn lane on WB Middlebrook Road at Germantown Road for all alternatives,  
                                      2) Signalize for Walter Johnson Rd/Wisteria Drive intersection for all alternatives, and
                                      3) For Alt. 1 and Alt 2A, WB Wisteria Drive at Germantown Road has the same lane configuration as Existing, while the WB bicycle lane ends at Walter Johnson Road.

Intersection: 7: Circle 
Gate Dr/High School 
Entr. & Wisteria Dr

Intersection: 8: Walter 
Johnson Rd & 

Wisteria Dr

Alt. 3 AM Alt. 3 PM Alt. 3 School PeakAlt. 2B PM Alt. 2B School Peak
Directions Movements Storage 

(ft)

Alt. 2A School Peak Alt. 2B AM
Directions Movements Storage 

(ft)

Alt. 2A AM
Directions Movements Storage 

(ft)

Intersection: 4: MD 
118 & Wisteria Dr

Alt 1 School Peak Alt. 2A PM
Directions Movements Storage 

(ft)

Alt 1 AM Alt 1 PM

Wisteria Drive & Middlebrook Road - SimTraffic Queue Analysis Summary - New Option*

Intersection: 5: 
Driveway/Crystal 

Rock Dr & Wisteria Dr

Existing School PeakExisting PMExisting AMStorage 
(ft)

Intersection: 6: MD 
119 & Wisteria Dr

Intersections Directions Movements

Intersection: 1: MD 
118 & Middlebrook Rd

Intersection: 2: 
Crystal Rock Dr & 
Middlebrook Rd

Intersection: 3: MD 
119/Fetlock Dr & 
Middlebrook Rd
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Attachment B: Alternative Traffic Analysis
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