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MONTGOMERY COUNTY PLANNING BOARD 
THE MARYLAND-NATIONAL CAPITAL PARK AND PLANNING COMMISSION 

MCPB No. 15-149 
Provisional Adequate Public Facilities Determination for Transportation 
Symmetry at Cloverleaf 
Date of Hearing: December 10, 2015 

RESOLUTION 

:C 1 8 IJl1 

WHEREAS, the Montgomery County Council approved the 2012-2016 Subdivision 
Staging Policy ("SSP") to serve as guidelines for the administration of the Montgomery 
County Adequate Public Facilities Ordinance; and 

WHEREAS, in the SSP, the Council delegated to the Montgomery County 
Planning Board and its staff all necessary administrative decisions not covered by the 
SSP and authorized the Board to adopt and amend its own guidelines and technical 
material to administer the SSP's Local Area Transportation Review and Transportation 
Policy Area Review; and 

WHEREAS, on June 16, 2011, the Planning Board approved standards for the use 
of the Provisional Adequate Public Facilities ("PAPF") process for individual applications 
not within a development district where the applicant provides accelerated public 
infrastructure through private investment; and 

WHEREAS, under Montgomery County Code Chapters 8 and 50, the Montgomery 
County Planning Board is authorized to make an Adequate Public Facilities 
determination; and 

WHEREAS, on January 5, 2015, Symmetry at Cloverleaf, LLC ("Applicant") filed 
an application ("Application") for approval of a PAPF determination for the transportation 
impacts associated with a vehicle trip maximum generated by a theoretical development 
on 25.39 acres in the CR-2.0, C-1.75, R-1.0, H-145T Zone, located at the northwest 
corner of Father Hurley Boulevard and Dwight D. Eisenhower Highway (1-270) ("Subject 
Property") in the 2009 Germantown Employment Area Sector Plan ("Sector Plan") area; 
and 

WHEREAS, Planning Board staff ("Staff'') issued a memorandum to the Planning 
Board, dated November 30, 2015, setting forth its analysis and recommendation for 
approval of the Application subject to certain conditions ("Staff Report"); and 

WHEREAS, on December 10, 2015 the Planning Board held a public hearing on 
the Application, and at the hearing the Planning Board heard testimony and received 
evidence submitted for the record on the Application; and 

A./4'7tJ � !2 / l t/ /') 
Approved a�j117 Georgia 'kv'emie,'Srrver Spring, Maryland 20910 Phone: 301.495.4605 Fax: 301.495.1320 
Legal Sufficiency: wwwmontgomecypJannjngboard.o,:g E-Mail: mcp-chair@mncppc-mc.org 

M-NCPPC Legal Department

Attachment D 1
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WHEREAS, at the hearing, the Planning Board voted to approve the Application,
subject to certain conditions, by the vote certified below.

NOW, THEREFORE, BE lT RESOLVED THAT the Planning Board approves a
Provisional Adequate Public Facilities determination for the transportation impacts
associated with the theoretical development of Subject Property, subject to the following
conditions:1

1. The validity period for this Provisional Adequate Public Facilities (PAPF) test for
transportation is 85 months from the date of mailing of the Planning Board
Resolution.

2. Calculation of the number of vehicle trips generated from the Subject Property in
future applications must use trip rates found in the January 2013 Local Area
Transportation Review and Transportation Policy Area Review Guidelines. Internal
capture reductions must be calculated using the National Cooperative Highway
Research Program (NCHRP) Report 684, Enhancing Internal Trip Capture
Estimation for Mixed-Use Developments. Pass-by reductions must be calculated
using the 3d edition of the Institute of Transportation Engineering Trip Generation
Handbook.

3. The Applicant is limited to a development level equal to or less than 1,5S8 AM net
peak hour trips or 1,762 PM net peak hour trips, whichever threshold is met first.
The net total trips in the AM or PM peak hour includes internal trip and pass-by trip
reductions.

a. Additionally, at total buildout, AM inbound trips to the Subject Property are
limited to no more lhan 7Qo/o and no less than 60% of the total AM oeak hour
trips.

b. Additionally, at total buildout, PM inbound trips to the Subject Property are
limited to no more than 45% and no less than 30% of the total PM peak hour
trips.

4. The total background vehicle traffic, which includes existing traffic and approved
but unbuilt development, and the background improvements at the intersections
analyzed in the traffic impact analysis, will not be changed ("frozen") for the
duration of the 85 month PAPF validity period for the Subject Property.

1 For the purpose of these conditions, the term 'Applicant" shall also mean the developer, the owner, or
any successor in interest to the terms of this approval.
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5. At the preliminary plan stage, the Applicant must submit conceptual plans, or make
reference to plans previously submifted to the M-NCppC, for the proposed
improvements listed as follows:

a. A second northbound right turn lane on Crystal Rock Drive at Father Hurley
Boulevard.

b. A striped second southbound left turn lane on Observation Drive at Ridqe
Road.

c. The Dorsey Mill Road bridge over l-270.
d. A second left turn lane on eastbound Father Hurley Boulevard at Crystal Rock

Drive.
e. At Crystal Rock Drive and Kinster Drive: one through/left lane, one through

lane, and one right turn lane on northbound Crystal Rock Drive. On southbound
Crystal Rock Drive the lane configuration must include one throughileft lane
and one through/right lane.

f. A traffic signal and applicable improvements needed to install the signal at
Crystal Rock Drive and Kinster Drive and Century Boulevard and Kinster
Drive/proposed site entrance.

6. When deemed necessary by the Planning Board in its approval of a future
application for development of the Subject property, the following improvements
must be completed:

a. Constructing a second northbound right tum lane on Crystal Rock Drive at
Father Hudey Boulevard.

b. Striping a second southbound left turn lane on Observation Drive at Ridoe
Road.
Constructing the Dorsey Mill Road bridge over l-270.
Constructing a second left turn lane on eastbound Father Hurley Boulevard at
Crystal Rock Drive.
Reconstructing the northbound and southbound approaches of the Crystal
Rock Drive and Kinster Drive intersection to include one through/left lane, one
through lane, and one right turn lane on northbound Crystal Rock Drive. On
southbound Crystal Rock Drive the lane configuration must include one
through/left lane and one through/right lane. Adjustments to the number of
lanes or intersection configuration can be made as determined with future
applications for the development of the Subject Property or by the Montgomery
County Department of Transportation (MCDOT).

The above improvements may be constructed solely by the Applicant, by the
Applicant in concert with public agencies or neighboring landowners, or solely by
others with development approvals also conditioned on the construction of the
improvements.

d.

e.
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7. The Applicant must submit a traffic signal warrant analysis with any preliminary
plan for the Subject Property for the intersections of 1) Century Boulevard and
Kinster Drive/proposed site entrance and 2) Crystal Rock Drive and Kinster Drive.
lf a traffic signal is wananted, then the Applicant must construct the signal and
associated improvements when identified by the Planning Board in its approval of
a future application for development of the Subject Property.

8. The Applicant is responsible for any pedestrian or bicycle improvements identified
with future applications for development of the Subject Property as required by the
Planning Board.

9. The Applicant must satisfy the Adequate Public Facilities - Transportation Policy
Area Review (TPAR) test by making a TPAR payment, equal to 25% of the
applicable development impact tax, to the Montgomery County Department of
Permitting Services (MCDPS). MCDPS may determine the extent to which the
Applicant is eligible for TPAR credit.

1 0. At the preliminary plan stage the Applicant must demonstrate substantial
compliance with the comments contained in the MCDOT letter dated November
18,2015, except for commenl #1 in the Summary section of the letter.

BE lT FURTHER RESOLVED that having considered the recommendations and
findings of its Staff as presented at the hearing and as set forth in the Staff Report, which
the Board hereby adopts and incorporates by reference (except as modified herein), and
upon consideration of the entire record, the Planning Board FINDS, with the conditions of
approval, that:

1. The Applicant is eligible for a transpoftation PAPF determination for providing
accelerated public transportation infrastructure through private investment.

The Applicant requested approval of a transportation PAPF determination for funding
and constructing, with MCDOT, the Century Boulevard extension under Father Hurley
Boulevard and along the entire frontage of the Subject Property. As part of the most
recent preliminary plan approval for the Subject Property, the previous owner was
required to participate in the County's future CIP project to construct the four-lane
divided Century Boulevard from Father Hurley Boulevard to Dorsey Mill Road. The
Applicant purchased the property in 2001 and assumed the previous owner's
obligations under the conditions in the preliminary plan, which expired at the end of
2007. Despite the expiration of the APF determination included in the preliminary plan,
the Applicant continued to work with MCDOT and provided funds forthe construction
of the road.

Consistent with the standards it approved on June 16,2011 , the Planning Board finds
that through the Applicant's investment, the construction of the Century Boulevard
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extension was significantly accelerated, and the value of the extension provided a
timely private investment in public infrastructure. And based on the Restated Road
Participation Agreement between the Applicant and Montgomery County regarding
the extension of Century Boulevard, the Board finds that no reimbursement for the
Applicant's investment in the extension will occur beyond that otherwise provided for
in the law.

Finally, the 85 month validity period for this transportation PAPF determination takes
into account the fact that the Applicant has not provided a proposed project schedule,
and thus has demonstrated no need under Section 50-20(cX3)(B) of the Subdivision
Regulations for a longer validity period. As conditioned above, the validity period for
this transportation PAPF determination will begin on the mailing date of this
Resolution.

2. Public transportation facilities will be adequate to support and service the trips
generated by the proposed development.

Site Access
There are no approved vehicular access points for the Subject property, although
there are two vehicular aprons that were paved when Century Boulevard was
extended under Father Hurley Boulevard to the north. One is a potential full movement
access at Kinster Drive and Century Boulevard, and the second is a right-in/right-out
to Century Boulevard between Kinster Drive and Father Hurley Boulevard. The
vehicular points of access will be fully evaluated at the initial preliminary plan
submittal.

Conformance to the Sector Plan
The Sector Plan states that the Subject Property is suitable for a mix of uses with a
minimum of 60 percent employment and a maximum of 40 percent residential. The
Sector Plan calls for 1.0 FAR of a mix of uses; however, there was a subsequent
District Map Amendment G-956 that approved a Commercial Residential zoning at a
2.0 FAR (CR-2.0). The 2.0 FAR mix of uses is consistent with the proposed density
allowed. The land use and associated mix of uses is not part of this Application and
thus will be reviewed for Sector Plan consistency with a future development
application.

Master-Planned Roadwav. Bikewav. and Transit Conidor
The Sector Plan contains the following recommendations for frontage roadway and
bicycle facilities:

. Century Boulevard:
o A business district street (B-10) with four divided travel lanes (two lanes

in each direction) and a right-of-way of 134 feet.
o A shared use path (SP-66)
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o A SO-foot transitway for the future Corridor Cities Transitway (CCT)

. Dorsey Mill Road extended:
o A business district street (B-14) with four travel lanes (two in each

direction) and a righlof-way of 150 feet.
o A SO-foot shared transitway for the future CCT

The 2005 Countywide Bikeways Functional Master Plan is currently being updated. lt
is likely, as part of the update of the Bikeways Master Plan, that the bicycle
recommendation of a shared use path on Century Boulevard will be upgraded to
separated bike lanes on each side of the road.

The Dorsey Mill Road extended bridge Mandatory Refenal (MR2016007) over l-270
is proposed to have separated bicycle lanes (also known as a cycle track) on both
sides of the road and a shared use path on the south side of the road. This is
consistent with the cunent recommendation in the Sector Plan but also orovides an
enhancement with separated bicycle lanes.

The CCT runs along the western and northern edge of the Subject Property as noted
on the roadways listed above. In addition, there is a shared use path (SP-66) planned
along the entire segment of the CCT from the Shady Grove Metrorail Station to
Clarksburg Town Center. The Sector Plan also has a CCT station on Century
Boulevard in front of the Subject Property with a 250-space park and ride facility.

Public Transit Service
Ride-on Route 83 and 98 provide bus service within close proximity of the Subject
Property. Route 83 provides service every 30 minutes Monday through Sunday from
the Holy Cross Germantown Hospital to the Germantown Transit Center. The closest
Route 83 bus stop is located a little more than a quarter mile away at Kinster Drive
and Crystal Rock Drive. Route 98 also provides service every 30 minutes Monday
through Sunday from the Germantown Transit Center to the Kingsview Park and Ride
in the vicinity of the Subject Property. The route has a few different rouling options
during the peak commuting period and the weekend to provide service to the
Germantown Community Center and Maryland SoccerPlex Championship Stadium.
The closest Route g8 bus stop is located at Father Hurley Boulevard and Waters
Landing, which is more than a half mile from the Subject Property.

Pedestrian and Bicvcle Facilities
The only existing pedestrian facility along the property frontage is on Century
Boulevard, which consists of a five-foot wide sidewalk and green panel. Lead-in
sidewalks from the adjacent streets and other Master Plan facilities will be reviewed
with any development application for the Subject Property.
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Local Area Transportation Review (LATR)
A traffic study dated August 17, 2015 and revised November 11 , 2015 was submitted
to determine the impact of the theoretical development on the area transportation
system. Nineteen intersections were identified as critical interseclions for analysis to
determine whether they meet the applicable congestion standard. The intersections
are located in the Germantown Town Center Policy Area with a Critical Lane Volume
(CLV) standard of 1,600 and in the Germantown West Policy Area with a CLV
standard of 'l ,450. As shown in the Staff Report, two of the intersections will exceed
the acceptable CLV standard under the total future condition with the hypothetical
development on the Subject Property.

The two intersections with failing CLVs are Crystal Rock Drive & Kinster DriveMaters
Landing Drive and Crystal Rock Drive & Father Hurley Boulevard. The Applicant has
proposed the addition of a second eastbound left turn lane on Father Hurley Boulevard
at Crystal Rock Drive in addition to the background improvement of a second
northbound right turn lane on Crystal Rock. In order to address the failing CLV
condition at Crystal Rock Drive & Kinster DriverMaters Landing Drive, the Applicant
has proposed modifications to the northbound and southbound approaches on Crystal
Rock Drive, in addition to the installation of a traffic signal. The proposed lane
modifications on Crystal Rock Drive, at buildout, include one through/left lane, one
through lane, and one right turn lane on the northbound approach to the intersection.
On the southbound approach, the Applicant has proposed one through/left lane and
one through/right lane.

The Applicant has also assumed the striping of a second left turn lane on Observation
Drive at Ridge Road (MD 27) and the Dorsey Mill Road bridge eritension across l-270
in the background traffic condition in addition to the second northbound right turn lane
on Crystal Rock Drive at Father Hurley Boulevard as noted above.

This transportation PAPF determination is conditioned on the future provision of these
improvements at a time to be determined with the approval of any preliminary plan
submitted for the Subject Property.

Due to the nature of this Application, the total background vehicle traffic, which
includes existing lraffic and approved but unbuilt development, and the background
improvements at the intersections analyzed in the traffic impact analysis, will not be
changed forthe duration of the 85 month PAPF validity period forthe Subject Property.
The total background vehicle traffic is "frozen" for the purposes of determining the
mitigation measures needed due to the maximum number of vehicle trips included in
this Application in order to satisfy the roadway capacity needed for APF. The "frozen"
total background traffic is not to be used to determine the need for traffic signals that
have been identified in the conditions associated with this Application or other safety
improvements that could arise as the result of subsequent applications.



MCPB No. 15-149
Provisional Adequate Public Facilities Determination for Transportation
Symmetry at Cloverleaf
Page 8

Transportation Policv Area Review (TPAR)
The proposed development will require a TPAR payment to MCDPS at building permit
ol 25o/o of the transportation impact tax because the site is located within the
Germantown West Policy Area with an inadequate transit capacity. MCDPS may
determine the extent to which the Applicant is eligible for TPAR credit for its role in
extending Century Boulevard.

Conclusion
As conditioned, the transportation PAPF for the theoretical development, with a
maximum of 1,558 AM net peak hour trips or 1,762 PM net peak hour trips, will satisfy
the LATR and TPAR requirements of the Adequate Public Facilities (APF) review. This
is also contingent upon AM inbound trips, at total buildout of the Subject Property,
being limited to no more than 7 0o/o and no less than 60% of the total AM peak hour
trips. For PM inbound trips, the Subject Property, at total buildout, is limited to no more
Ihan 45% and no less than 30% of the total PM oeak hour trios.

This PAPF determination is for transportation impacts only. All other public facilities
and services including schools, water and sewer service, electric, telecommunication,
police, fire, and health services available to serve the Subject Property will be
reviewed with a future application.

BE lT FURTHER RESOLVED, that this Resolution constitutes the writtqn_opinion
of the Board in this matter, and the date of this Resolution is DEC 1 I ffi
(which is the date that this Resolution is mailed to all parties of record); and

BE lT FURTHER RESOLVED, that any party authorized by law to take an
administrative appeal must initiate such an appeal within thirty days of the date of this
Resolution, consistent with the procedural rules for the judicial review of administrative
agency decisions in Circuit Court (Rule 7-203, Maryland Rules).

CERTIFICATION

This is to certify that the foregoing is a true and correct copy of a resolution adopted by
the Montgomery County Planning Board of the Maryland-National Capital Park and
Planning Commission on motion of Commissioner Fani-Gonz6lez, seconded by Vice
Chair Wells-Harley, with Chair Anderson, Vice Chair Wells-Harley, and Commissioners
Presley and Fani-Gonz6lez voting in favor, and Commissioner Dreyfuss absent, at its

Casey Anderqgir, Chair
Montgomery County Planning Board

regular meeting held on Thursday, December 10,2015, in SilvelSprigg, Maryland.
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Table 1: Vehicle Trip Generation 

In Out Total In Out Total

General Retail sq. ft. (M-NCPPC) 125,000 153 141 294 612 564 1,176

Internal Capture w/ Residential -4 -2 -6 -61 -147 -208

Internal Capture w/ Office -38 -37 -75 -49 -11 -60

Pass-by (34% reduction) -38 -35 -73 -171 -138 -309

Net External Retail Trips 73 67 140 331 268 599

General Office sq. ft. (M-NCPPC) 625,000 918 137 1,055 156 764 920

Internal Capture w/ Residential -7 0 -7 -7 -15 -22

Internal Capture w/ Retail -37 -38 -75 -11 -49 -60

Net External Office Trips 874 99 973 138 700 838

Residential Multifamily units (M-NCPPC) 950 77 306 383 296 152 448

Residential Townhome units (M-NCPPC) 150 13 62 75 72 35 107

Internal Capture w/ Retail -2 -4 -6 -147 -61 -208

Internal Capture w/ Office 0 -7 -7 -15 -7 -22

Net External Residential Trips 88 357 445 206 119 325

Total Net External Trips 1,035 523 1,558 675 1,087 1,762

AM Peak Hour

Development SF/Units

PM Peak Hour

 
 
The land uses presented in the trip generation table are meant to represent a future transportation 
impact on the local road system as analyzed in the Local Area Transportation Review (LATR) presented 
below. Since there is no preliminary plan submitted with the APF application, the theoretical land uses 
are not the binding element. The total AM and PM peak hour trips, along with the reductions included in 
the trip generation estimates, and trip distribution at buildout, are the binding conditions related to any 
type of development that might be proposed on the Subject Property. As long as any subsequent 
application for development does not exceed the AM or PM peak hour trips (whichever threshold is met 
first) and the distribution ratio in the AM and PM, then the transportation APF will remain valid. 
 
Local Area Transportation Review (LATR) 
A traffic study dated August 17, 2015 (revised November 11, 2015), was submitted to determine the 
impact of the theoretical development on the area transportation system. Nineteen intersections were 
identified as critical intersections for analysis to determine whether they meet the applicable congestion 
standard. None of the intersections identified are a potential site access location, as access will be 
evaluated with any preliminary plan submitted for the Subject Property. The intersections are located in 
the Germantown Town Center Policy Area with a Critical Lane Volume (CLV) standard of 1,600 and in the 
Germantown West Policy Area with a CLV standard of 1,450. The applicable CLV standard is noted next 
to each intersection shown in Table 2. The hypothetical development trips were added to the existing 
and the background traffic (trips generated from approved but unbuilt developments) to determine the 
total future traffic. The total future traffic was assigned to the critical intersections to evaluate the total 
future CLVs. The result of the CLV calculation is shown in the Table 2 below. As shown in the table, two 
of the intersections will exceed the acceptable CLV standard under the total future condition with the 
hypothetical development on the Subject Property. 
 



MONTGOMERY COUNTY PLANNING BOARD 
THE MARYLAND-NATIONAL CAPITAL PARK AND PLANNING COMMISSION 

MCPB No. 18-099 
Sketch Plan No. 320180220 
Poplar Grove 
Date of Hearing: October 4, 2018 

NOV O 5 2018 

RESOLUTION 

WHEREAS, under Section 59-7.1.2 of the Montgomery County Zoning Ordinance, 
the Montgomery County Planning Board is authorized to review sketch plan 
applications; and 

WHEREAS, on June 26, 2018, Symmetry at Cloverleaf LLC ("Applicant") filed an 
application for approval of a sketch plan for construction of up to 686,000 square feet of 
residential use and 520,000 square feet of commercial use on 19.41 acres of CR 2.0, C-
1.75, R-1.0, H-145T and Germantown Transit Mixed Use Overlay Zone zoned-land, 
located on the east side of Century Boulevard between Father Hurley Boulevard and the 
future Dorsey Mill Road ("Subject Property") in the Germantown West Policy Area and 
2009 Germantown Employment Area Sector Plan ("Sector Plan") area; and 

WHEREAS, Applicant's sketch plan application was designated Sketch Plan No. 
320180220, Poplar Grove ("Sketch Plan" or "Application"); and 

WHEREAS, following review and analysis of the Application by Planning Board 
staff ("Staff') and other governmental agencies, Staff issued a memorandum to the 
Planning Board, dated September 21, 2018, setting forth its analysis and 
recommendation for approval of the Application subject to certain binding elements and 
conditions ("Staff Report"); and 

WHEREAS, on October 4, 2018, the Planning Board held a public hearing on the 
Application at which it heard testimony and received evidence submitted for the record 
on the Application; and 

WHEREAS, on October 4, 2018, the Planning Board voted to approve the 
Application subject to conditions on the motion of Commissioner Cichy, seconded by 
Commissioner Fani-Gonzalez, with a vote of 4-0; Commissioners Anderson, Cichy, Fani
Gonzalez, and Patter·son voting in favor and Commissioner Dreyfuss absent. 
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COMMERCIAL ALLEY

Alley 4
Alley 6  Station 42+45 to 43+62
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NOT TO SCALE

STREET A - TWO LANE W/ PARKING
ONE SIDE (PUBLIC / PRIVATE)

EB WB

1. TYPICAL STREET SECTIONS FOR PUBLIC STREETS ARE MODIFIED FROM THE BUSINESS DISTRICT STREET
(MC-2005.01) STANDARD.

2. ALL STREET PAVEMENTS WILL BE DESIGNED TO BUSINESS DISTRICT STREET (MC-2005.01) STRUCTURAL
STANDARDS.

3. ALL ROADS HAVE BEEN DESIGNED TO MEET AASHTO STANDARDS.

or Bioretention or Bioretention

* WHEN ADJACENT TO PARKING, BIORETENTION TO BE A MIN. OF 24"
FROM CURB

24" Min.
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1. TYPICAL STREET SECTIONS FOR PUBLIC STREETS ARE MODIFIED FROM THE BUSINESS DISTRICT STREET
(MC-2005.01) STANDARD.

2. ALL STREET PAVEMENTS WILL BE DESIGNED TO BUSINESS DISTRICT STREET (MC-2005.01) STRUCTURAL
STANDARDS.

3. ALL ROADS HAVE BEEN DESIGNED TO MEET AASHTO STANDARDS.

Public Street Station 1+00 to 2+63
Private Street Station 2+63 to 4+04

NOT TO SCALE

STREET B - TWO LANE NO PARKING
(PUBLIC / PRIVATE)

* NOTE:
RIGHT OF WAY DECREASES TO 36.5' BETWEEN STATIONS 18+65 TO 19+04  TO ALLOW
FOR DRIVEWAYS.  THERE IS NO SIDEWALK ON THE NORTH SIDE FOR THIS SECTION.

EB WB

NOT TO SCALE
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TWO LANE W/ PARKING ONE SIDE (PRIVATE)(PRIVATE
Street C Station 37+00 to 41+71
Street E Station 43+62 to 45+11

NOT TO SCALE

WB EB

1. TYPICAL STREET SECTIONS FOR PUBLIC STREETS ARE MODIFIED FROM THE BUSINESS DISTRICT STREET
(MC-2005.01) STANDARD.

2. ALL STREET PAVEMENTS WILL BE DESIGNED TO BUSINESS DISTRICT STREET (MC-2005.01) STRUCTURAL
STANDARDS.

3. ALL ROADS HAVE BEEN DESIGNED TO MEET AASHTO STANDARDS.

or Bioretentionor Bioretention

24" Min.

P:
\P

RO
JE

CT
\2

01
7 

Fi
le

\P
op

la
r G

ro
ve

-5
00

99
72

1\
CA

D\
CI

VI
L\

07
-E

xh
ib

its
\2

01
9-

02
-0

8_
Si

gh
t E

va
lu

ta
io

n 
W

.O
 T

ru
nc

at
io

n 
&

 S
ec

tio
ns

\2
01

90
51

4_
Si

gh
t E

va
lu

at
io

n.
dw

g,
 8

, 5
/1

4/
20

19
 5

:2
7:

40
 P

M
,

AN
SI

 fu
ll 

bl
ee

d 
A 

(8
.5

0 
x 

11
.0

0 
In

ch
es

), 
1:

1



APPLICANT:
Symmetry at Cloverleaf, LLC

Poplar Grove
Germantown, MD

Dewberry
Engineers Inc.

2101 Gaither Road
Suite 340
Rockville, MD 20850
Ph:   301.948.8300
Fax: 301.258.7607
www.dewberry.com

TWO LANE PARKING W/
ADJ. DRIVEWAY PRIVATEPRIVATE

NOT TO SCALE

EB WB

1. TYPICAL STREET SECTIONS FOR PUBLIC STREETS ARE MODIFIED FROM THE BUSINESS DISTRICT STREET (MC-2005.01)
STANDARD.

2. ALL STREET PAVEMENTS WILL BE DESIGNED TO BUSINESS DISTRICT STREET (MC-2005.01) STRUCTURAL STANDARDS.
3. ALL ROADS HAVE BEEN DESIGNED TO MEET AASHTO STANDARDS.

* SIDEWALK INCREASES TO 5FT BETWEEN LOTS 9 & 10B AND 13 & 14B.
**DRIVEWAYS TO BE 12' MAX. FROM CURB OR 18' MIN. FROM BACK OF

SIDEWALK
***WHEN ADJACENT TO PARKING, BIORETENTION TO BE A MIN. OF 24"

FROM CURB

EB WB
or Bioretentionor Bioretention

Street C Station 31+00 to 37+00

**
24" Min.

DRIVEWAY
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(4) foot wide area.  The conduit will serve the exact same purpose as the Section 59-4.3.I.3.b 

requirement, but is more practical in accommodating the tight constraints of the site. This 

request does not conflict with the General Plan, and the waiver is only being requested for the 

areas where narrowness of the site and other constraints present create practical difficulty in 

accommodating a four (4) foot wide area.

VI. THE ABANDONMENT

Section 49-68 of the Montgomery County Code (the “County Code”), permits an applicant to 

petition the Planning Board to abandon a right-of-way if such right-of-way “has not been in 

public use” (as opposed to action by the Montgomery County Council when such a right-of-way 

is in public use).  Section 49-68 provides that the petition must take the form of a preliminary 

plan for the subdivision of land.  The Preliminary Plan reflects a small portion (approximately 

4,200 square feet) of the previously dedicated right-of-way for the CCT adjacent to Dorsey Mill 

Road, located at the northwestern corner of the Property, that is proposed for abandonment.  This 

area was previously dedicated by Plat No. 20279 in 1996, based on the then-envisioned 

alignment for the CCT.  However, the CCT alignment has since shifted, and the right-of-way to 

be required narrowed.  The proposed area of abandonment is not in any public use and it has not 

been improved to any degree (e.g., no paving, curb, etc.); it is merely unimproved dirt and brush 

at this time.  Furthermore, the area proposed to be abandoned will not be needed for public use 

due to the shifting of the alignment of the CCT.  Both Century Boulevard and the Dorsey Mill 

Road bridge were designed around, and the former built around, a CCT alignment in the middle 

of each respective roadway.  The Applicant has included with the Application a sketch and 

description of the area proposed to be abandoned, as well as an exhibit reflecting the CCT 

vehicle turning radii from the Century Boulevard median (that can also accommodate an 

articulated bus) – this was studied as part of the review of the plans for the Dorsey Mill Road and 

bridge and referred to MTA as part of that process.  The turning movements reflected in the 

attached exhibit demonstrate how the proposed right-of-way sweep is no longer needed.

MCDOT is currently reviewing the exhibit to assess how the intersection can accommodate light 

rail, cars, and bicycles.  The Applicant is awaiting MCDOT’s response as to whether they will 

support the proposed abandonment. 

benjamin.berbert
Text Box
Attachment F



Laura.Hodgson
Sticky Note
Please dimension existing ROW and elements (sidewalk, tree panel, roadway, median, etc.) like you did on Dorsey Mill Road.

Laura.Hodgson
Sticky Note
I'm not sure if this 12' shared use path here is needed. Consider removing.

Laura.Hodgson
Sticky Note
Label CCT station.

Laura.Hodgson
Sticky Note
IS MCDOT ok with the CCT alignment running over the vehicular lanes instead of moving the vehicular lanes on the outside of the CCT rail alignment path?  I think you will need to justify why this is a reasonable option (CCT going over vehicular lanes) for this to be acceptable.  Perhaps give precedents.  (I was envisioning the vehicular travel lanes to be on the outside of the CCT curve when I first mentioned this design exhibit.)

Laura.Hodgson
Sticky Note
What is the dotted gray line that overlaps the curb?  This may be an issue.

Laura.Hodgson
Sticky Note
While I don't think MCDOT expects you to figure out the exact transition from the current shared use path on Century to the sidewalk and bike path on Dorsey Mill at this time, this label is confusing as this is not what is proposed with this project.  Please propose how this transition will happen while still keeping a landscape strip between the bike/ped facilities on Century. If you need assistance with this, please let us know.
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TECHNICAL MEMORANDUM 

To: Maryland State Highway Administration 
Montgomery County Department of Transportation 
Montgomery County Planning Board 

From: David B. Samba P.E., PTOE 
Kimley-Horn and Associates, Inc. 

Date: December 6, 2018 

Subject: Signal Warrant Study  
Poplar Grove – Germantown, Maryland 

Introduction 
This memorandum serves as an evaluation for the warrants of a traffic signal at the intersection of 
Century Boulevard and Kinster Drive and the intersection of Crystal Rock Drive and Kinster Drive. 
These signal warrant analyses have been requested by Montgomery County Planning Board (MCPB) 
staff and Maryland State Highway Administration (SHA) staff in association with the Preliminary Plan 
of Subdivision (Preliminary Plan) / Site Plan Application for Phase 1 (Site Plan) submission for the 
Poplar Grove mixed-use development in the Germantown area of Montgomery County, Maryland. 

A Local Area Transportation Review traffic impact study (TIS) (dated November 2015) was prepared 
to describe the resulting traffic impacts and required mitigations related to the development of the 
Poplar Grove mixed-use residential, office, and retail community in Germantown, Maryland.  

Following the preparation of the TIS, a Preliminary Adequate Public Facilities (PAPF) approval was 
granted by MCPB for the development in December 2015. This PAPF approval established maximum 
trip generation levels for the site (1,558 during the AM peak hour and 1,762 during the PM peak 
hour). The PAPF also identified specific transportation network improvements and further studies that 
would be needed to mitigate the impacts of future traffic on area streets. Related to this 
memorandum, the PAPF approval called for a signal warrant analysis at the intersection of Century 
Boulevard and Kinster Drive and at the intersection of Crystal Rock Drive and Kinster Drive. 

In 2018, an application for Sketch Plan approval was submitted for the subject property. At a public 
hearing on October 4, 2018, the Montgomery County Planning Board voted to approve the Sketch 
Plan, permitting development of up to 1,206,000 square feet of total development, including up to 
686,000 square feet of residential development (up to 350 multi-family residential units and up to 208 
townhouses) and up to 520,000 square feet of non-residential development. 

The Applicant is now submitting for Preliminary Plan as well Site Plan for development of Phase I (the 
townhouse neighborhoods). While 208 townhouses were approved by the Sketch Plan, the Applicant 
is now proposing construction of 190 townhouses. As part of the current submittal, the Applicant is 
required to conduct the two signal warrant analyses described in the PAPF approval. An additional 

Attachment G
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signal warrant analysis at the intersection of Century Boulevard and (future) Dorsey Mill Road was 
also requested during the Development Review Committee (DRC) process for Sketch Plan. 

This memorandum provides an overview of existing conditions in 2018 and the results of the traffic 
signal warrant analyses with the addition of the proposed mixed-use development. Signal warrant 
studies were conducted for a typical weekday which is appropriate given the peak hours of traffic for 
the potential mix of uses. 

Description of Subject Intersections 
The following summarizes the geometry and traffic volumes at the subject unsignalized intersections.  

Century Boulevard and Kinster Drive 

The intersection of Century Boulevard and Kinster Drive is currently a t-intersection located 
approximately 0.22 miles north of the Father Hurley Boulevard Bridge over Century Boulevard and 
approximately 0.3 miles east of the intersection of Kinster Drive and Crystal Rock Drive. Century 
Boulevard is a north-south, four-lane, divided roadway. Century Boulevard serves as the north and 
south legs of the intersection. The speed limit on Century Boulevard is 35 miles per hour. Kinster 
Drive is an east-west, two-lane, divided street with on-street parking along both sides of the street.  
Kinster Drive serves as the west leg of the intersection. The speed limit along Kinster Drive is 30 
miles per hour. 

The northbound approach to the intersection is comprised of two through lanes and one left turn lane 
with approximately 225 feet of effective storage. The southbound approach to the intersection is 
comprised of one through lane, one shared through and right turn lane, and one left turn lane with 
approximately 100 feet of effective storage. The southbound left turn lane only serves U-turn 
movements currently. The eastbound approach to the intersection is comprised of a single shared 
through, right, and left turn lane. 

The proposed Poplar Grove mixed-use development will be located immediately to the east of this 
intersection. An extension of Kinster Drive will serve as the primary site driveway and the site’s only 
full movement site access point (i.e. the only location where site generated traffic can directly turn left 
from the site onto Century Boulevard).  Two other site accesses (both right-in, right-out driveways) 
will be located to the north and south of this intersection. 

Kinster Drive and Crystal Rock Drive 

The intersection of Kinster Drive is located approximately 0.31 miles north of the intersection of 
Father Hurley Boulevard and Crystal Rock Drive and approximately 0.3 miles west of the intersection 
of Century Boulevard and Kinster Drive. Kinster Drive is an east-west, two-lane, divided street with 
on-street parking along both sides of the street.  Kinster Drive/Waters Landing Drive serve as the east 
and west legs of the intersection, respectively. The speed limit along Kinster Drive/Waters Landing 
Drive is 30 miles per hour. In the vicinity of the intersection, Crystal Rock Drive is a north-south, three 
lane, undivided roadway with parking along one side of the street. Crystal Rock Drive serves as the 
north and south legs of the intersection. The speed limit on Crystal Rock Drive is 35 miles per hour.  
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The northbound approach to the intersection is comprised of a single shared through and right turn 
lane and one left turn lane with approximately 155 feet of effective storage. The southbound approach 
to the intersection is comprised of a single shared through, right, and left turn lane. The eastbound 
approach to the intersection is comprised of a single shared through and right turn lane and a left turn 
lane with approximately 180 feet of effective storage. The westbound approach is comprised of a 
single shared through, right, and left turn lane. 

Century Boulevard and (future) Dorsey Mill Road 

A planned Montgomery County Department of Transportation project calls for the approximate 1,500-
foot extension of Dorsey Mill Road from Century Boulevard to Milestone Center Drive, crossing I-270 
(to be funded and constructed by others). Per the Germantown Employment Area Sector Plan (Sector 
Plan), the improvements will provide a new 4-lane divided roadway. As part of this project, the 
intersection of Century Boulevard and Dorsey Mill Road will be constructed in close proximity to the 
northwest corner of the proposed site. 

The future t-intersection (based on the design shown on the amended Black Hill Preliminary Plan 
submission dated August 2018) will be located approximately 0.15 miles north of the intersection of 
Century Boulevard and Kinster Drive. Century Boulevard is a north-south, four-lane, divided roadway. 
Century Boulevard will serve as the north and south legs of the intersection. The speed limit on 
Century Boulevard is 35 miles per hour. Future Dorsey Mill Road will be an east-west, four lane 
divided roadway. Dorsey Mill Road will form the east leg of the intersection and would likely have a 
speed limit of 30 miles per hour based on the existing Dorsey Mill Road posted speed limit.  

The northbound approaches to the intersection would likely be comprised of a through lane and a 
shared through and right turn lane. The southbound approaches to the intersection would likely be 
comprised of a through lane and a shared through and left turn lane. The westbound approach to the 
intersection would likely be comprised of a left turn lane and a right turn lane. 

The Applicant understands that the Montgomery County Department of Transportation is planning on 
installing a traffic signal at the intersection of Century Boulevard/Dorsey Mill Road as part of the 
Dorsey Mill Road/bridge construction project. As such, no formal signal warrant analyses have been 
conducted or are described within this memorandum for this intersection as it is the Applicant’s 
understanding that this will be conducted/provided by others. 

Figure 1 shows the lane designations at the subject intersections.  
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Existing and Future Lane Designations

Poplar Grove– Traffic Signal Warrant Analysis Study
Germantown, MD
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Existing Traffic Volumes 
Traffic volumes used in this evaluation were collected for the two existing study intersections on 
Tuesday, October 9th, 2018. Turning movement count (TMC) data was obtained at 15-minute 
intervals from 7:00 AM until 7:00 PM. Figure 2 summarizes the hourly existing traffic volumes at each 
study intersection during these time periods.  Appendix A contains the traffic count data sheets.  

Background Traffic Volumes 
Background traffic volumes represent future traffic that would travel through the area intersections 
without the proposed development. This signal warrant analysis considered the traffic generated by 
the full build-out of the Black Hill development. Montgomery County Planning Board (MCPB) 
transportation staff provided an updated list of approved and unbuilt developments in the vicinity of 
Poplar Grove. Of those developments, only Black Hill would substantially affect the study area 
intersections. This assumption is consistent with the trip assignment assumptions considered in both 
the traffic study and signal warrant analyses prepared for Black Hill and consistent with the November 
2015 traffic study prepared for Poplar Grove.  

The Black Hill development is located to the north and northwest of the proposed site. Trips 
generated for the approved Black Hill development were based on the trip rates that were in effect at 
the time of the approval, per MCPB staff guidance. They are also based on an updated number of 
assisted living beds, also per MCPB guidance. The resulting AM and PM peak hour trips for the site 
are shown in Table 1.  

Table 1: Peak Hour Trip Generation for Approved and Unbuilt Developments 

Land Use and Quantity Rate/Formula 
AM Peak Hour PM Peak Hour 

In  Out  Total In Out Total 

Black Hill Development 

General Office – 1,097,800 SF 
AM: 1.7 * KSF - 8 
PM: 1.44 * KSF + 

20 
1,616 242 1,858 272 1,329 1,601 

Hotel – 350 rooms 
AM: .56 * Rooms 
PM: .59* Rooms 

120 76 196 110 97 207 

Neighborhood retail – 91,400 SF No external trips - - - - - - 

Assisted Living – 140 beds 
AM: 0.03 * Beds 
PM: 0.06 * Beds 

1 3 4 5 3 8 

Garden Mid-Rise – 1049 DU 
AM: 0.40 * Units +3 

0.47 * Units + 1 
85 338 423 326 167 493 

Total 1,822 659 2,481 713 1,596 2,309 

These peak hour trips were converted to daily trips and assigned to the study intersections based on 
the distributions of daily traffic and the directional distribution of traffic described in the November 
2015 traffic study and consistent with the methodology of the Black Hill 2016 signal warrant analysis 
(See Appendix B). The resulting hourly approved and unbuilt development peak hour trips are 
shown on Figure 3. 
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Existing Hourly Turning Movement Traffic Volumes

NOT TO 
SCALE

Figure

1 2

3

Poplar Grove – Traffic Signal Warrant Analysis Study
Germantown, MD

1

2

3

START TIME NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR
7:00 AM 4 0 0 0 0 0 3 0 47 0 0 0
8:00 AM 15 0 0 0 0 0 4 0 39 0 0 0
9:00 AM 14 1 0 0 1 1 5 0 20 0 0 0

10:00 AM 12 0 0 0 0 0 2 0 9 0 0 0
11:00 AM 12 0 0 0 0 0 3 0 10 0 0 0
12:00 PM 22 0 0 0 0 0 2 0 16 0 0 0

1:00 PM 18 0 0 0 0 0 1 0 14 0 0 0
2:00 PM 17 0 0 0 0 0 2 0 13 0 0 0
3:00 PM 14 0 0 0 0 0 3 0 9 0 0 0
4:00 PM 22 0 0 0 0 0 4 0 10 0 0 0
5:00 PM 45 0 0 0 0 0 6 0 11 0 0 0
6:00 PM 28 0 0 0 0 0 4 0 20 0 0 0

START TIME NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR
7:00 AM 55 20 26 0 11 0 2 5 177 53 3 1
8:00 AM 66 15 34 0 16 2 2 3 163 58 6 0
9:00 AM 59 24 22 1 27 0 2 3 139 30 2 1

10:00 AM 63 20 17 0 23 3 1 1 98 28 1 1
11:00 AM 66 23 14 3 25 3 2 3 80 28 3 1
12:00 PM 108 19 25 1 15 3 0 6 95 20 5 2
1:00 PM 101 10 26 0 18 1 0 3 85 25 4 1
2:00 PM 90 16 28 0 20 1 0 6 92 26 6 0
3:00 PM 135 13 38 1 33 2 1 6 75 28 2 0
4:00 PM 163 11 53 1 16 1 3 6 102 26 8 3
5:00 PM 204 7 64 0 37 3 0 3 91 39 14 1
6:00 PM 201 10 77 1 14 0 0 4 108 34 5 0

START TIME NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0
9:00 AM 0 0 0 0 0 0 0 0 0 0 0 0

10:00 AM 0 0 0 0 0 0 0 0 0 0 0 0
11:00 AM 0 0 0 0 0 0 0 0 0 0 0 0
12:00 PM 0 0 0 0 0 0 0 0 0 0 0 0
1:00 PM 0 0 0 0 0 0 0 0 0 0 0 0
2:00 PM 0 0 0 0 0 0 0 0 0 0 0 0
3:00 PM 0 0 0 0 0 0 0 0 0 0 0 0
4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0
6:00 PM 0 0 0 0 0 0 0 0 0 0 0 0
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Approved and Unbuilt Hourly Turning Movement Traffic 
Volumes
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Figure

1 2

3

Poplar Grove – Traffic Signal Warrant Analysis Study
Germantown, MD

1

2

3

START TIME NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR
7:00 AM 0 844 0 0 336 0 0 0 0 0 0 0
8:00 AM 0 652 0 0 386 0 0 0 0 0 0 0
9:00 AM 0 313 0 0 282 0 0 0 0 0 0 0

10:00 AM 0 107 0 0 353 0 0 0 0 0 0 0
11:00 AM 0 232 0 0 387 0 0 0 0 0 0 0
12:00 PM 0 399 0 0 586 0 0 0 0 0 0 0

1:00 PM 0 430 0 0 483 0 0 0 0 0 0 0
2:00 PM 0 237 0 0 371 0 0 0 0 0 0 0
3:00 PM 0 275 0 0 559 0 0 0 0 0 0 0
4:00 PM 0 324 0 0 844 0 0 0 0 0 0 0
5:00 PM 0 358 0 0 748 0 0 0 0 0 0 0
6:00 PM 0 200 0 0 463 0 0 0 0 0 0 0

START TIME NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR
7:00 AM 0 799 0 0 271 0 0 0 0 0 0 0
8:00 AM 0 629 0 0 292 0 0 0 0 0 0 0
9:00 AM 0 301 0 0 232 0 0 0 0 0 0 0

10:00 AM 0 102 0 0 302 0 0 0 0 0 0 0
11:00 AM 0 221 0 0 347 0 0 0 0 0 0 0
12:00 PM 0 383 0 0 538 0 0 0 0 0 0 0

1:00 PM 0 412 0 0 437 0 0 0 0 0 0 0
2:00 PM 0 226 0 0 336 0 0 0 0 0 0 0
3:00 PM 0 263 0 0 513 0 0 0 0 0 0 0
4:00 PM 0 308 0 0 785 0 0 0 0 0 0 0
5:00 PM 0 297 0 0 695 0 0 0 0 0 0 0
6:00 PM 0 187 0 0 410 0 0 0 0 0 0 0

START TIME NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR
7:00 AM 0 844 0 53 335 0 0 0 0 0 0 179
8:00 AM 0 652 0 54 386 0 0 0 0 0 0 139
9:00 AM 0 312 0 47 282 0 0 0 0 0 0 63

10:00 AM 0 107 0 63 353 0 0 0 0 0 0 21
11:00 AM 0 232 0 75 387 0 0 0 0 0 0 44
12:00 PM 0 399 0 118 586 0 0 0 0 0 0 81

1:00 PM 0 430 0 95 483 0 0 0 0 0 0 87
2:00 PM 0 237 0 73 371 0 0 0 0 0 0 44
3:00 PM 0 275 0 113 559 0 0 0 0 0 0 51
4:00 PM 0 324 0 174 844 0 0 0 0 0 0 57
5:00 PM 0 358 0 154 748 0 0 0 0 0 0 58
6:00 PM 0 200 0 88 463 0 0 0 0 0 0 28
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Site Generated Trips 
The peak hour vehicle trips generated by the proposed Poplar Grove Preliminary Plan / Phase 1 Site 
Plan densities were calculated in accordance with approved PAPF methodologies.  The trips 
associated with full build-out of Poplar Grove are shown in Table 2. The trips associated with Phase 1 
Site Plan build-out of Poplar Grove are shown in Table 3. 

Table 2: Full-Build Out Peak Hour Trips based on Preliminary Plan / Site Plan Densities  

Land Use 
Code 

Description Intensity AM Peak Hour PM Peak Hour 

Total In Out Total In Out 

820 General Retail (>50 KSF) w/ Grocery 60,000 SF 173 90 83 693 360 333 

 Internal Capture w/ Residential   -3 -2 -1 -123 -36 -87 

 Internal Capture w/ Office   -52 -28 -24 -36 -29 -7 

 External Retail Trips   118 60 58 534 295 239 

 Pass-By @ 34% -40 -20 -20 -181 
-

100 
-81 

 Net External Retail Trips   78 40 38 353 195 158 

710 General Office 460,000 SF 774 673 101 682 116 566 

 Internal Capture w/ Residential   -4 -4 0 -12 -4 -8 

 Internal Capture w/ Retail   -52 -24 -28 -36 -7 -29 

 External Office Trips   718 645 73 634 105 529 

221 Mid-Rise Apartments (>75 units) 350 DU 143 29 114 166 110 56 

220 Townhouses (>100 units) 190 DU 96 16 80 126 84 42 

 Combined Residential Trips   239 45 194 292 194 98 

 Internal Capture w/ Retail   -3 -1 -2 -123 -87 -36 

 Internal Capture w/ Office   -4 0 -4 -12 -8 -4 

 External Residential Trips   232 44 188 157 99 58 

Total External Site-Generated Trips 1,028 729 299 1,325 499 826 

 

Table 3: Phase 1 Site Plan Peak Hour Trips based on Preliminary Plan / Site Plan Densities 

Land Use 
Code 

Description Intensity AM Peak Hour PM Peak Hour 

Total In Out Total In Out 

220 Townhouses (>100 units) 190 DU 96 16 80 126 84 42 
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As shown in Table 2, when applying the approved PAPF methodology to the proposed Preliminary 
Plan / Phase 1 Site Plan densities, a total of 1,028 external AM peak hour trips and 1,325 external 
PM peak hour trips is anticipated for the full build-out of Poplar Grove. The resulting full build-out and 
Phase 1 hourly trips for the site (based on distributions of daily traffic shown in Appendix A) are 
shown in Table 4 and Table 5, respectively. 

Table 4: Hourly Site Trips (Full Build-Out) 

From To 
Full Build-Out 

In Out Total 

7:00 AM 8:00 AM 406 370 776 

8:00 AM 9:00 AM 483 399 882 

9:00 AM 10:00 AM 370 310 680 

10:00 AM 11:00 AM 295 460 755 

11:00 AM 12:00 PM 381 518 899 

12:00 PM 1:00 PM 485 675 1160 

1:00 PM 2:00 PM 483 579 1062 

2:00 PM 3:00 PM 429 488 917 

3:00 PM 4:00 PM 476 682 1158 

4:00 PM 5:00 PM 531 932 1463 

5:00 PM 6:00 PM 594 866 1460 

6:00 PM 7:00 PM 398 587 985 

 

 Table 5: Hourly Site Trips (Phase 1 Site Plan) 

From To 
Phase 1 Build-Out 

In Out Total 

7:00 AM 8:00 AM 9 116 125 

8:00 AM 9:00 AM 13 128 141 

9:00 AM 10:00 AM 18 65 83 

10:00 AM 11:00 AM 14 61 75 

11:00 AM 12:00 PM 26 42 68 

12:00 PM 1:00 PM 30 44 74 

1:00 PM 2:00 PM 26 46 72 

2:00 PM 3:00 PM 32 35 67 

3:00 PM 4:00 PM 39 40 79 

4:00 PM 5:00 PM 58 46 104 

5:00 PM 6:00 PM 84 42 126 

6:00 PM 7:00 PM 67 58 125 
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The hourly traffic volumes generated by the proposed mixed-use development were assigned to the 
area roadways based upon the directional distributions established in the November 2015 TIS. The 
distributions are shown in Appendix C.  The hourly site generated trips are at study intersections 
shown on Figures 4 and 5, respectively, for full build-out and Phase 1 densities. These trips were 
added to the background traffic volumes to result in total future traffic volumes. The total future traffic 
volumes are shown on Figures 6 and Figure 7, respectively, for full build-out and Phase 1 Site Plan 
densities.  



4

Full Build-Out Site Generated Hourly Turning Movement Traffic 
Volumes

NOT TO 
SCALE

Figure

1

2

3

Poplar Grove – Traffic Signal Warrant Analysis Study
Germantown, MD

1

2

3

START TIME NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR
7:00 AM 0 162 118 86 0 0 100 269 0 147 116 17
8:00 AM 0 94 71 57 0 0 63 181 0 209 124 20
9:00 AM 0 43 41 51 0 0 42 159 0 137 110 21

10:00 AM 0 13 20 49 0 0 30 146 0 165 186 30
11:00 AM 0 28 38 56 0 0 40 174 0 166 219 38
12:00 PM 0 52 56 67 0 0 55 209 0 233 276 58

1:00 PM 0 57 57 66 0 0 56 205 0 199 237 47
2:00 PM 0 28 42 65 0 0 44 198 0 156 208 38
3:00 PM 0 31 49 71 0 0 50 216 0 224 286 57
4:00 PM 0 33 62 74 0 0 54 233 0 323 380 85
5:00 PM 0 31 77 80 0 0 58 255 0 290 359 76
6:00 PM 0 11 52 54 0 0 37 171 0 202 241 43

START TIME NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR
7:00 AM 0 0 361 0 0 0 0 3 0 143 4 0
8:00 AM 0 0 240 0 0 0 0 5 0 158 1 0
9:00 AM 0 0 191 0 0 0 0 11 0 137 3 0

10:00 AM 0 0 160 0 0 0 0 14 0 223 10 0
11:00 AM 0 0 199 0 0 0 0 14 0 262 12 0
12:00 PM 0 0 249 0 0 0 0 14 0 337 12 0

1:00 PM 0 0 247 0 0 0 0 13 0 289 11 0
2:00 PM 0 0 226 0 0 0 0 16 0 248 11 0
3:00 PM 0 0 247 0 0 0 0 18 0 347 14 0
4:00 PM 0 0 269 0 0 0 0 18 0 469 15 0
5:00 PM 0 0 293 0 0 0 0 19 0 439 16 0
6:00 PM 0 0 195 0 0 0 0 14 0 291 12 0

START TIME NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR
7:00 AM 9 0 27 0 0 0 0 0 0 84 0 0
8:00 AM 10 0 31 0 0 0 0 0 0 214 0 0
9:00 AM 14 0 30 0 0 0 0 0 0 132 0 0

10:00 AM 21 0 54 0 0 0 0 0 0 85 0 0
11:00 AM 29 0 66 0 0 0 0 0 0 118 0 0
12:00 PM 49 0 81 0 0 0 0 0 0 167 0 0

1:00 PM 38 0 71 0 0 0 0 0 0 174 0 0
2:00 PM 29 0 63 0 0 0 0 0 0 129 0 0
3:00 PM 47 0 85 0 0 0 0 0 0 142 0 0
4:00 PM 74 0 112 0 0 0 0 0 0 150 0 0
5:00 PM 65 0 106 0 0 0 0 0 0 154 0 0
6:00 PM 33 0 71 0 0 0 0 0 0 90 0 0
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Phase 1 Site Generated Hourly Turning Movement Traffic 
Volumes

NOT TO 
SCALE

Figure

1

2

3

Poplar Grove – Traffic Signal Warrant Analysis Study
Germantown, MD

1

2

3

START TIME NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR
7:00 AM 0 1 4 1 0 0 1 4 0 47 22 2
8:00 AM 0 0 4 1 0 0 1 4 0 76 37 3
9:00 AM 0 0 5 1 0 0 1 5 0 39 19 2

10:00 AM 0 0 4 1 0 0 1 4 0 36 18 1
11:00 AM 0 0 7 2 0 0 2 7 0 25 12 1
12:00 PM 0 0 8 2 0 0 2 8 0 26 13 1

1:00 PM 0 0 7 2 0 0 2 7 0 27 13 1
2:00 PM 0 0 9 2 0 0 2 9 0 21 10 1
3:00 PM 0 0 11 2 0 0 3 11 0 24 12 1
4:00 PM 0 1 17 3 0 0 4 17 0 27 13 1
5:00 PM 0 1 24 5 0 0 6 24 0 25 12 1
6:00 PM 0 1 19 4 0 0 5 19 0 35 17 1

START TIME NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR
7:00 AM 0 0 5 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 6 0 0 0 0 0 0 1 0 0
9:00 AM 0 0 3 0 0 0 0 0 0 2 0 0

10:00 AM 0 0 3 0 0 0 0 0 0 1 0 0
11:00 AM 0 0 2 0 0 0 0 0 0 2 0 0
12:00 PM 0 0 2 0 0 0 0 0 0 3 0 0

1:00 PM 0 0 2 0 0 0 0 0 0 2 0 0
2:00 PM 0 0 2 0 0 0 0 0 0 3 0 0
3:00 PM 0 0 2 0 0 0 0 0 0 4 0 0
4:00 PM 0 0 2 0 0 0 0 0 0 6 0 0
5:00 PM 0 0 2 0 0 0 0 0 0 8 0 0
6:00 PM 0 0 3 0 0 0 0 0 0 6 0 0

START TIME NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR
7:00 AM 0 0 6 0 0 0 0 0 0 28 0 0
8:00 AM 0 0 5 0 0 0 0 0 0 46 0 0
9:00 AM 0 0 6 0 0 0 0 0 0 23 0 0

10:00 AM 0 0 5 0 0 0 0 0 0 22 0 0
11:00 AM 0 0 9 0 0 0 0 0 0 15 0 0
12:00 PM 0 0 11 0 0 0 0 0 0 16 0 0

1:00 PM 0 0 9 0 0 0 0 0 0 16 0 0
2:00 PM 0 0 11 0 0 0 0 0 0 13 0 0
3:00 PM 0 0 14 0 0 0 0 0 0 14 0 0
4:00 PM 0 0 21 0 0 0 0 0 0 16 0 0
5:00 PM 0 0 30 0 0 0 0 0 0 15 0 0
6:00 PM 0 0 24 0 0 0 0 0 0 21 0 0
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Total Future Full Build Out Hourly Turning Movement Traffic 
Volumes

NOT TO 
SCALE

Figure

1

2

3

Poplar Grove – Traffic Signal Warrant Analysis Study
Germantown, MD

1

2

3

START TIME NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR MAJOR MINOR EB MINOR WB
7:00 AM 4 1006 118 86 336 0 103 269 47 147 116 17 1550 419 280
8:00 AM 15 746 71 57 386 0 67 181 39 209 124 20 1275 287 353
9:00 AM 14 357 41 51 283 1 47 159 20 137 110 21 747 226 268

10:00 AM 12 120 20 49 353 0 32 146 9 165 186 30 554 187 381
11:00 AM 12 260 38 56 387 0 43 174 10 166 219 38 753 227 423
12:00 PM 22 451 56 67 586 0 57 209 16 233 276 58 1182 282 567

1:00 PM 18 487 57 66 483 0 57 205 14 199 237 47 1111 276 483
2:00 PM 17 265 42 65 371 0 46 198 13 156 208 38 760 257 402
3:00 PM 14 306 49 71 559 0 53 216 9 224 286 57 999 278 567
4:00 PM 22 357 62 74 844 0 58 233 10 323 380 85 1359 301 788
5:00 PM 45 389 77 80 748 0 64 255 11 290 359 76 1339 330 725
6:00 PM 28 211 52 54 463 0 41 171 20 202 241 43 808 232 486

START TIME NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR MAJOR MINOR EB MINOR WB
7:00 AM 55 819 387 0 282 0 2 8 177 196 7 1 1543 187 204
8:00 AM 66 644 274 0 308 2 2 8 163 216 7 0 1294 173 223
9:00 AM 59 325 213 1 259 0 2 14 139 167 5 1 857 155 173

10:00 AM 63 122 177 0 325 3 1 15 98 251 11 1 690 114 263
11:00 AM 66 244 213 3 372 3 2 17 80 290 15 1 901 99 306
12:00 PM 108 402 274 1 553 3 0 20 95 357 17 2 1341 115 376

1:00 PM 101 422 273 0 455 1 0 16 85 314 15 1 1252 101 330
2:00 PM 90 242 254 0 356 1 0 22 92 274 17 0 943 114 291
3:00 PM 135 276 285 1 546 2 1 24 75 375 16 0 1245 100 391
4:00 PM 163 319 322 1 801 1 3 24 102 495 23 3 1607 129 521
5:00 PM 204 304 357 0 732 3 0 22 91 478 30 1 1600 113 509
6:00 PM 201 197 272 1 424 0 0 18 108 325 17 0 1095 126 342

START TIME NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR MAJOR MINOR EB MINOR WB
7:00 AM 9 844 27 53 335 0 0 0 0 84 0 179 1268 0 263
8:00 AM 10 652 31 54 386 0 0 0 0 214 0 139 1133 0 353
9:00 AM 14 312 30 47 282 0 0 0 0 132 0 63 685 0 195

10:00 AM 21 107 54 63 353 0 0 0 0 85 0 21 598 0 106
11:00 AM 29 232 66 75 387 0 0 0 0 118 0 44 789 0 162
12:00 PM 49 399 81 118 586 0 0 0 0 167 0 81 1233 0 248

1:00 PM 38 430 71 95 483 0 0 0 0 174 0 87 1117 0 261
2:00 PM 29 237 63 73 371 0 0 0 0 129 0 44 773 0 173
3:00 PM 47 275 85 113 559 0 0 0 0 142 0 51 1079 0 193
4:00 PM 74 324 112 174 844 0 0 0 0 150 0 57 1528 0 207
5:00 PM 65 358 106 154 748 0 0 0 0 154 0 58 1431 0 212
6:00 PM 33 200 71 88 463 0 0 0 0 90 0 28 855 0 118
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Total Future Phase 1 Hourly Turning Movement Traffic Volumes

NOT TO 
SCALE

Figure

1

2

3

Poplar Grove – Traffic Signal Warrant Analysis Study
Germantown, MD

1

2

3

START TIME NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR MAJOR MINOR EB MINOR WB
7:00 AM 4 845 4 1 336 0 4 4 47 47 22 2 1190 55 71
8:00 AM 15 652 4 1 386 0 5 4 39 76 37 3 1058 48 116
9:00 AM 14 314 5 1 283 1 6 5 20 39 19 2 618 31 60

10:00 AM 12 107 4 1 353 0 3 4 9 36 18 1 477 16 55
11:00 AM 12 232 7 2 387 0 5 7 10 25 12 1 640 22 38
12:00 PM 22 399 8 2 586 0 4 8 16 26 13 1 1017 28 40

1:00 PM 18 430 7 2 483 0 3 7 14 27 13 1 940 24 41
2:00 PM 17 237 9 2 371 0 4 9 13 21 10 1 636 26 32
3:00 PM 14 275 11 2 559 0 6 11 9 24 12 1 861 26 37
4:00 PM 22 325 17 3 844 0 8 17 10 27 13 1 1211 35 41
5:00 PM 45 359 24 5 748 0 12 24 11 25 12 1 1181 47 38
6:00 PM 28 201 19 4 463 0 9 19 20 35 17 1 715 48 53

START TIME NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR MAJOR MINOR EB MINOR WB
7:00 AM 25 819 5 42 241 0 0 11 94 0 3 176 1132 105 179
8:00 AM 14 638 6 39 240 0 0 15 146 1 2 137 937 161 140
9:00 AM 19 293 3 39 208 0 0 8 74 2 2 61 562 82 65

10:00 AM 16 91 3 56 283 0 0 7 70 1 2 19 449 77 22
11:00 AM 29 203 2 70 339 0 0 5 48 2 3 41 643 53 46
12:00 PM 32 367 2 113 536 0 0 5 50 3 4 77 1050 55 84

1:00 PM 29 401 2 90 431 0 0 5 52 2 3 84 953 57 89
2:00 PM 35 202 2 69 331 0 0 4 40 3 4 40 639 44 47
3:00 PM 43 232 2 108 513 0 0 5 46 4 5 46 898 51 55
4:00 PM 63 261 2 169 792 0 0 5 52 6 7 50 1287 57 63
5:00 PM 92 266 2 149 700 0 0 5 48 8 10 48 1209 53 66
6:00 PM 74 126 3 81 396 0 0 7 67 6 8 20 680 74 34

START TIME NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR MAJOR MINOR EB MINOR WB
7:00 AM 0 844 5 53 335 0 0 0 0 0 0 179 1237 0 179
8:00 AM 0 652 6 54 386 0 0 0 0 1 0 139 1098 0 140
9:00 AM 0 312 3 47 282 0 0 0 0 2 0 63 644 0 65

10:00 AM 0 107 3 63 353 0 0 0 0 1 0 21 526 0 22
11:00 AM 0 232 2 75 387 0 0 0 0 2 0 44 696 0 46
12:00 PM 0 399 2 118 586 0 0 0 0 3 0 81 1105 0 84

1:00 PM 0 430 2 95 483 0 0 0 0 2 0 87 1010 0 89
2:00 PM 0 237 2 73 371 0 0 0 0 3 0 44 683 0 47
3:00 PM 0 275 2 113 559 0 0 0 0 4 0 51 949 0 55
4:00 PM 0 324 2 174 844 0 0 0 0 6 0 57 1344 0 63
5:00 PM 0 358 2 154 748 0 0 0 0 8 0 58 1262 0 66
6:00 PM 0 200 3 88 463 0 0 0 0 6 0 28 754 0 34
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Signal Warrant Evaluation 

The following sections of this memorandum describe the signal warrant evaluation conducted for the 
proposed mixed-use Poplar Grove development along Century Boulevard.   

Warrant Descriptions 
A traffic signal may be justified if one or more of the traffic signal warrants in the Manual on Uniform 
Traffic Control Devices, 2009 Edition (2009 MUTCD) is satisfied. The nine traffic signal warrants are 
listed below: 

 Warrant 1, Eight-Hour Vehicular Volume. 
 Warrant 2, Four-Hour Vehicular Volume. 
 Warrant 3, Peak Hour. 
 Warrant 4, Pedestrian Volume. 
 Warrant 5, School Crossing. 
 Warrant 6, Coordinated Signal System. 
 Warrant 7, Crash Experience. 
 Warrant 8, Roadway Network. 
 Warrant 9, Intersection Near a Grade Crossing. 

A signal generally should not be installed without an intersection having satisfied any of the above 
warrants. However, if one or more warrants are satisfied, this does not necessarily indicate that a 
signal should be installed. Other factors (spacing between signalized intersections, additional delay 
and queueing on mainline roadways, etc.) may suggest that the introduction of a signal at the location 
may be detrimental to area traffic flow. These factors may be considered or evaluated as part of a full 
engineering study. 

Each of the warrants is described in greater detail in the following section. 

Warrant 1 – Eight-Hour Vehicular Volume 
Warrant 1, is intended for application where either a large volume of intersecting traffic is the principal 
reason to consider installing a traffic signal (Condition A), or where the traffic volume on a major 
street is so heavy that traffic on a minor intersecting street suffers excessive delay or conflict in 
entering or crossing the major street (Condition B). The warrant may also be applied for a 
combination of Conditions A and B. It is intended that Warrant 1 be treated as a single warrant. If 
Condition A is satisfied, then Warrant 1 is satisfied and analyses of Condition B and the combination 
of Conditions A and B are not needed. Similarly, if Condition B is satisfied, then Warrant 1 is satisfied 
and an analysis of the combination of Conditions A and B is not needed. 

Warrant 1 is satisfied when, for each of any eight hours of an average day, the vehicles per hour on 
both approaches of the major street and the corresponding vehicles per hour on the higher volume 
minor street approach exceed the thresholds provided in Table 4C-1 of the 2009 MUTCD for 
Condition A, Condition B, or a combination of Conditions A and B.  

Warrant 2 – Four-Hour Vehicular Volume 
Warrant 2 is intended to be applied where the volume of intersecting traffic is the principal reason to 
consider installing a traffic signal.   
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Warrant 2 is satisfied when, for each of any four hours of an average day, the plotted points 
representing the vehicles per hour on both approaches of the major street and the corresponding 
vehicles per hour on the higher volume minor street approach all fall above the curve provided in 
Figures 4C-1 or 4C-2 of the 2009 MUTCD.  

Warrant 3 – Peak Hour 
Warrant 3 is intended to be applied where minor street traffic suffers undue delay when entering or 
crossing the major street. This signal warrant shall be applied only in unusual cases, such as office 
complexes, manufacturing plants, industrial complexes, or high-occupancy vehicle facilities that 
attract or discharge large numbers of vehicles over a short time Warrant 3 is met under two 
conditions: 

Condition A 
Condition A is met when all three of the following statements are true for the same one-hour period of 
an average day. 

A. The total stopped time delay experienced by the stop controlled minor street approach (one 

approach) exceeds 4 vehicle hours for a one-lane approach or 5 vehicle hours for a two-lane 

approach, 

B. The volume on the same minor street approach equals or exceeds 100 vehicles per hour for 

one moving lane of traffic or 150 vehicles per hour for two moving lanes, and 

C. The total entering volume serviced during the hour equals or exceeds 650 vehicles per hour 

for intersections with three approaches or 800 vehicles per hour for intersections with four or 

more approaches 

Condition B 

Condition B is satisfied when, for any one hour of an average day, the plotted point representing the 

vehicles per hour on both approaches of the major street and the corresponding vehicles per hour on 

the higher volume minor street approach falls above the curve provided in Figures 4C-3 or 4C-4 of 

the 2009 MUTCD.  

Warrant 4 – Pedestrian Volume 
Warrant 4 is intended for application where the traffic volume on a major street is so heavy that 
pedestrians experience excessive delay in crossing the major street. This warrant is satisfied when 
one of the following criteria is met: 

A. For each of any 4 hours on an average day, the plotted point representing the vehicles per 
hour on the major street (total of both approaches) and the corresponding pedestrians per 
hour crossing the major street all fall above the curve in Figure 4C-5 of the 2009 MUTCD; or 

B. For 1 hour (any four consecutive 15-minute periods) of an average day, the plotted point 
representing the vehicles per hour on the major street (total of both approaches) and the 
corresponding pedestrians per hour crossing the major street (total of all crossings) falls 
above the curve in Figure 4C-7 of the 2009 MUTCD. 
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Warrant 5 – School Crossing 
Warrant 5 is intended for application where the fact that schoolchildren cross the major street is the 
principal reason to consider installing a traffic control signal. For the purposes of this warrant, the 
word “schoolchildren” includes elementary through high school students. This warrant was not 
applicable to this signal warrant analysis. No significant school crossings exist or are envisioned 
in proximity to the subject intersections. 

Warrant 6 – Coordinated Signal System 
Warrant 6 is intended for application in coordinated signal system where the installation of traffic 
control signals where they may not be needed but benefit corridor operations in order to maintain 
proper platooning of vehicles. This warrant was not applicable to this signal warrant analysis. A 
coordinated signal system does not exist in proximity to the study intersections. 

Warrant 7 – Crash Experience 
Warrant 7 is intended for application where the severity and frequency of crashes are the principal 
reasons to consider installing a traffic control signal. This warrant is satisfied when all of the following 
criteria are met:  

A. Adequate trial of alternatives with satisfactory observance and enforcement has failed to 

reduce the crash frequency; and 

B. Five or more reported crashes, of types susceptible to correction by a traffic control signal, 

have occurred within a 12-month period, each crash involving personal injury or property 

damage apparently exceeding the applicable requirements for a reportable crash; and 

C. For each of any 8 hours of an average day, the vehicles per hour (vph) given in both of the 80 

percent columns of Condition A in Table 4C-1 of the 2009 MUTCD, or the vph in both of the 

80 percent columns of Condition B in Table 4C-1 exists on the major-street and the higher-

volume minor-street approach, respectively, to the intersection, or the volume of pedestrian 

traffic is not less than 80 percent of the requirements specified in the Pedestrian Volume 

warrant. These major-street and minor-street volumes shall be for the same 8 hours. On the 

minor street, the higher volume shall not be required to be on the same approach during each 

of the 8 hours. 

This warrant was not applicable to this signal warrant analysis. Based on the recent construction 

of the extension of Century Boulevard and the future planned extension of Dorsey Mill Road, the 

recent crash history is not especially relevant to the conditions that will be in effect when Poplar 

Grove is built and occupied. The traffic patterns and movements associated with the future 

transportation improvements and developments (both Poplar Grove and Black Hill) will result is 

substantially different traffic volumes and associated crash risk.  

Warrant 8 – Roadway Network 
Warrant 8 is intended for application in a roadway network where installing a traffic control signal at 
some intersections might be justified to encourage concentration and organization of traffic flow. This 
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warrant shall be considered if an engineering study finds that the common intersection of two or more 
major routes meets one or both of the following criteria: 

A. The intersection has a total existing, or immediately projected, entering volume of at least 
1,000 vehicles per hour during the peak hour of a typical weekday and has 5-year projected 
traffic volumes, based on an engineering study, that meet one or more of Warrants 1, 2, and 
3 during an average weekday; or 

B. The intersection has a total existing or immediately projected entering volume of at least 
1,000 vehicles per hour for each of any 5 hours of a non-normal business day (Saturday or 
Sunday). 

A major route as used in this signal warrant shall have at least one of the following characteristics: 

A. It is part of the street or highway system that serves as the principal roadway network for 
through traffic flow. 

B. It includes rural or suburban highways outside, entering, or traversing a city. 
C. It appears as a major route on an official plan, such as a major street plan in an urban area 

traffic and transportation study. 

This warrant was not applicable to this signal warrant analysis. The study intersections under 
consideration in this analysis would not be considered as the common intersections of major 
routes. 

Warrant 9 – Intersection Near a Grade Crossing 
Warrant 9 is intended for application at an intersection near a grade (railroad) crossing. Warrant 9 is 
met under two criteria: 

A. The center of the track is within 140 feet of the stop or yield line on the intersection approach; 
and 

B. During the highest hour of railroad traffic, volumes on the major street (total, both 
approaches) and the minor street (one direction, approaching the intersection) plot above the 
applicable curve of either Figure 4C-9 or 4C-10 of the 2009 MUTCD. 

This warrant was not applicable to this signal warrant analysis. No railroad crossings are in the 
immediate vicinity of study intersections. 

Signal Warrant Analysis 
This section summarizes the signal warrant analyses for the full build-out and Phase 1. Many of the 
thresholds contained in the MUTCD warrants are dependent on the characteristics of the 
intersections, including number of approach lanes, whether the community is isolated, and the 85th 
percentile speed. For these analyses, Century Boulevard and Crystal Rock Drive are the major 
roadways with at least two lanes in each direction. Kinster Drive and the site driveway are assumed 
to be the minor roadways with one approach lane in each direction. Germantown is a suburban 
community with a population of 90,676 according to 2013 Census data. Additionally, the major streets 
are assumed to have 85th percentile speeds less than 40 miles per hour. As such, the following signal 
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warrant analyses are based upon volume thresholds for communities having a population of greater 
than 10,000 and 85th percentile speeds on the major street less than 40 mph. The warrant analyses 
were conducted for a typical weekday. 

Signal Warrant Analyses Results 
Table 6 shows the results of the traffic signal warrant analysis for the total future weekday traffic 
volumes at the study intersections under full build-out (FB) and Phase 1 (PH1) conditions. 

Table 6: Traffic Signal Warrant Analysis 

Intersection Warrant 1 – 
Eight-Hour 
Vehicular 
Volume 

Warrant 2 – 
Four-Hour 
Vehicular 
Volume 

Warrant 3 – 
Peak Hour 
Vehicular 
Volume 

Warrant 4 – 
Pedestrian 

Volume 

FB PH1 FB PH1 FB PH1 FB PH1 

Century 
Boulevard 
and Kinster 

Drive 

S NS S NS S NS S NS 

Crystal Rock 
Drive and 

Kinster Drive 
S NS S S S NS NS NS 

S-Satisfied; NS-Not Satisfied 

Appendix D contains signal warrant analysis summary worksheets with traffic volumes, volume 
thresholds, and analysis results for the three traffic volume warrants (Warrants 1, 2, and 3). The 
signal warrant analysis summary worksheets show the following: 

Warrant 1 – Eight-Hour Warrant 

 Condition A (intended for application where a large volume of intersecting traffic is the 
principal reason to consider installing a traffic signal) 

o Century Boulevard and Kinster Drive 
 Full build-out volumes exceed the volume thresholds for 11 hours (warrant 

satisfied) 
 Phase 1 volumes do not exceed the volume thresholds for any hour 

o Crystal Rock Drive and Kinster Drive 
 Full build-out volumes exceed the volume thresholds for 12 hours (warrant 

satisfied) 
 Phase 1 volumes only exceed the volume thresholds for 2 hours 

 Condition B (intended for application where the traffic volume on a major street is so heavy 
that traffic on a minor intersecting street suffers excessive delay or conflict in entering or 
crossing the major street) 

o Century Boulevard and Kinster Drive 
 Phase 1 volumes only exceed the volume thresholds for 1 hour 

o Crystal Rock Drive and Kinster Drive 
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 Phase 1 volumes only exceed the volume thresholds for 8 hours (warrant 
satisfied) 

 Combination Condition (intended for applications where both Condition A and B apply) 
o Century Boulevard and Kinster Drive 

 Phase 1 volumes do not exceed the volume thresholds for any hour 
o Crystal Rock Drive and Kinster Drive 

 Phase 1 volumes only exceed the volume thresholds for 2 hours 

Warrant 2 – Four-Hour Warrant 

 Century Boulevard and Kinster Drive 
o Full build-out volumes exceed the volume thresholds for 12 hours (warrant satisfied) 
o Phase 1 volumes do not exceed the volume thresholds for any hour 

 Crystal Rock Drive and Kinster Drive 
o Full build-out volumes exceed the volume thresholds for 11 hours (warrant satisfied) 
o Phase 1 volumes exceed the volume thresholds for 4 hours (warrant satisfied) 

Warrant 3 – Peak Hour Warrant 

 Century Boulevard and Kinster Drive 
o Full build-out volumes exceed the volume thresholds for 10 hours (warrant satisfied) 
o Phase 1 volumes do not exceed the volume thresholds for any hour 

 Crystal Rock Drive and Kinster Drive 
o Full build-out volumes exceed the volume thresholds for 8 hours (warrant satisfied) 
o Phase 1 volumes do not exceed the volume thresholds for any hour 

Warrant 4 was evaluated to determine if the number of pedestrians would warrant a traffic signal at 
this location. The traffic count data shows that the maximum number of pedestrians crossing Century 
Boulevard in any hour was 9 pedestrians and crossing Crystal Rock Drive in any hour was 10 
pedestrians; both of these pedestrian volumes are less than the minimum criteria for both Conditions 
A and B of Warrant 4. It is noted that the Phase 1 development of the site is not anticipated to change 
this condition. 

Recognizing the mixed use-oriented nature of the site, it may be assumed that the retail portions of 
the site would stimulate additional pedestrian crossing across Century Boulevard. Similarly, should 
the Corridor Cities Transitway (CCT) be in operation, pedestrian crossings to and from the transit 
station and the site would likely be significant. For this reason, it is assumed that the pedestrian 
volumes will satisfy the minimum criteria for both Conditions A and B of Warrant 4 under the full build-
out scenario. 

Warrants 5, 6, 7, 8, and 9 are not applicable to this analysis. 
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Sensitivity Analysis 
A sensitivity analysis was performed to determine what level of development beyond Phase 1 
conditions would satisfy warrants for a traffic signal at the intersection of Century Boulevard and 
Kinster Drive. It is noted that this sensitivity analysis was conducted only based on potential changes 
to the Poplar Grove development level; in all cases the full build out of Black Hill was assumed. 
Based on the analysis, the following development levels will satisfy warrants for a traffic signal: 

 100 percent townhouse development (190 units) and 97 percent multifamily development 
(340 units) 

o 235 AM trips (44 in, 191 out), 287 PM Trips (190 in, 97 out) 

 100 percent townhouse development (190 units), 50 percent multifamily development (175 
units), and 6 percent office development (27,600 SF) 

o 206 AM trips (64 in, 142 out), 261 PM trips (145 in, 116 out) 

 100 percent townhouse development (190 units), 25 percent multifamily development (88 
units), and 8 percent office development (36,800 SF) 

o 187 AM trips (71 in, 116 out), 235 PM trips (121 in, 114 out) 

 100 percent townhouse development (190 units), 38 percent multifamily development (133 
units), and 20 percent retail development (12,000 SF) 

o 183 AM trips (43 in, 140 out), 281 PM trips (174 in, 107 out) 
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Conclusions 
Traffic signal warrant analyses were performed under total future conditions at the intersections of 
Century Boulevard and Kinster Drive and Crystal Rock Drive and Kinster Drive in relation to the 
proposed mixed-use Poplar Grove development.1 The following signal warrants were included in the 
study:  

 Warrant 1, Eight-Hour Vehicular Volume 

 Warrant 2, Four-Hour Vehicular Volume 
 Warrant 3, Peak Hour 

 Warrant 4, Pedestrian Volume 

Warrants 4, 5, 6, 7, 8, and 9 were not applicable to this study.  

As a result of this analysis, it is shown that, under full build-out conditions Warrants 1, 2, and 3 are 
satisfied at both study intersections. Additionally, under full build-out conditions, Warrant 4 is likely to 
be satisfied at the intersection of Century Boulevard and Kinster Drive due to the attraction of on-site 
retail and the attraction of the planned CCT station. 

As a result of this analysis, it is shown that, under Phase 1 conditions, only the warrants for a traffic 
signal at the intersection of Crystal Rock Drive and Kinster Drive are satisfied (Warrant 2). 

It is important to note that the analysis, findings, and recommendations contained herein assume the 
full build-out of Black Hill. Should the build-out of Black Hill not occur in full, or should it be 
significantly delayed, the need for signals at the subject intersections may be affected. Therefore, 
given the long-term build out of the Poplar Grove development and other nearby development (i.e. 
Black Hill) and the number of other transportation variables in the area (i.e. the CCT), it is 
recommended that the Applicant, MCDOT, and MCPB collaborate to establish trip thresholds for the 
installation of traffic signals.  As such, it may be prudent to reassess the signal warrant analyses in 
the future, for example at the time of each subsequent site plan for Poplar Grove (or an amendment 
thereto), once the development level and phasing of both Black Hill and Poplar Grove are more 
established.

                                                      
 

1 The Applicant understands that the Montgomery County Department of Transportation is planning on installing a traffic signal 

at the intersection of Century Boulevard/Dorsey Mill Road as part of the Dorsey Mill Road/bridge construction project. As such, 
no formal signal warrant analyses have been conducted or are described within this memorandum for this intersection as it is 
the Applicant’s understanding that this will be conducted/provided by others. 
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Existing Turning Movement Count Data



CARS TURNING MOVEMENT COUNT - SUMMARY
Counted by: VCU

Intersection of: Century Boulevard Date: October 09, 2018 Tuesday
and: Kinster Drive Weather: Warm, Light Rain

Location: Montgomery County, Maryland Entered by: BGJ Star Rating: 4
TOTAL

on: Century Boulevard on: Century Boulevard on: on: Kinster Drive N + S
TIME +

RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL E + W

AM
7:00 - 7:15 0 0 0 0 0 2 0 2 0 8 0 1 9 11
7:15 - 7:30 0 0 0 0 0 0 0 0 0 8 0 1 9 9
7:30 - 7:45 0 0 0 0 0 0 1 1 0 13 0 0 13 14
7:45 - 8:00 0 0 0 0 0 0 0 0 0 18 0 1 19 19
8:00 - 8:15 0 0 0 0 0 2 0 2 0 16 0 0 16 18
8:15 - 8:30 0 0 0 0 0 2 1 3 0 8 0 3 11 14
8:30 - 8:45 0 0 0 0 0 3 2 5 0 4 0 1 5 10
8:45 - 9:00 0 0 0 0 0 1 3 4 0 11 0 0 11 15
9:00 - 9:15 0 0 0 0 0 2 0 2 0 4 0 2 6 8
9:15 - 9:30 0 0 0 0 0 3 1 4 0 4 0 0 4 8
9:30 - 9:45 0 0 0 0 0 3 2 5 0 7 0 0 7 12
9:45 - 10:00 0 0 0 0 0 2 1 3 0 4 0 0 4 7

10:00 - 10:15 0 0 0 0 0 2 0 2 0 2 0 1 3 5
10:15 - 10:30 0 0 0 0 0 0 0 0 0 5 0 0 5 5
10:30 - 10:45 0 0 0 0 0 3 0 3 0 0 0 0 0 3
10:45 - 11:00 0 0 0 0 0 5 1 6 0 1 0 0 1 7
11:00 - 11:15 0 0 0 0 0 2 0 2 0 1 0 1 2 4
11:15 - 11:30 0 0 0 0 0 4 2 6 0 2 0 0 2 8
11:30 - 11:45 0 0 0 0 0 0 0 0 0 4 0 1 5 5
11:45 - 12:00 0 0 0 0 0 2 2 4 0 3 0 0 3 7
12:00 - 12:15 0 0 0 0 0 7 2 9 0 4 0 0 4 13
12:15 - 12:30 0 0 0 0 0 1 2 3 0 3 0 0 3 6
12:30 - 12:45 0 0 0 0 0 3 0 3 0 2 0 1 3 6
12:45 - 1:00 0 0 0 0 0 7 0 7 0 7 0 1 8 15
1:00 - 1:15 0 0 0 0 0 6 0 6 0 1 0 0 1 7
1:15 - 1:30 0 0 0 0 0 4 0 4 0 3 0 0 3 7
1:30 - 1:45 0 0 0 0 0 1 1 2 0 5 0 1 6 8
1:45 - 2:00 0 0 0 0 0 3 2 5 0 4 0 0 4 9
2:00 - 2:15 0 0 0 0 0 3 2 5 0 5 0 1 6 11
2:15 - 2:30 0 0 0 0 0 2 0 2 0 4 0 0 4 6
2:30 - 2:45 0 0 0 0 0 3 0 3 0 0 0 0 0 3
2:45 - 3:00 0 0 0 0 0 6 1 7 0 2 0 1 3 10
3:00 - 3:15 0 0 0 0 0 1 1 2 0 1 0 0 1 3
3:15 - 3:30 0 0 0 0 0 4 0 4 0 2 0 1 3 7
3:30 - 3:45 0 0 0 0 0 2 1 3 0 4 0 0 4 7
3:45 - 4:00 0 0 0 0 0 5 0 5 0 2 0 1 3 8
4:00 - 4:15 0 0 0 0 0 4 0 4 0 2 0 1 3 7
4:15 - 4:30 0 0 0 0 0 8 0 8 0 4 0 0 4 12
4:30 - 4:45 0 0 0 0 0 7 1 8 0 2 0 0 2 10
4:45 - 5:00 0 0 0 0 0 2 0 2 0 2 0 2 4 6
5:00 - 5:15 0 0 0 0 0 11 2 13 0 4 0 3 7 20
5:15 - 5:30 0 0 0 0 0 8 0 8 0 3 0 2 5 13
5:30 - 5:45 0 0 0 0 0 15 0 15 0 3 0 1 4 19
5:45 - 6:00 0 0 0 0 0 8 1 9 0 1 0 0 1 10
6:00 - 6:15 0 0 0 0 0 3 0 3 0 4 0 1 5 8
6:15 - 6:30 0 0 0 0 0 9 0 9 0 6 0 1 7 16
6:30 - 6:45 0 0 0 0 0 5 0 5 0 1 0 1 2 7
6:45 - 7:00 0 0 0 0 0 11 0 11 0 9 0 1 10 21

12 Hr Totals 0 0 0 0 0 0 0 187 32 219 0 0 0 0 0 213 0 0 32 245 464

TRAFFIC FROM NORTH TRAFFIC FROM SOUTH TRAFFIC FROM EAST TRAFFIC FROM WEST



CARS TURNING MOVEMENT COUNT - SUMMARY
Counted by: VCU

Intersection of: Century Boulevard Date: October 09, 2018 Tuesday
and: Kinster Drive Weather: Warm, Light Rain

Location: Montgomery County, Maryland Entered by: BGJ Star Rating: 4
TOTAL

on: Century Boulevard on: Century Boulevard on: on: Kinster Drive N + S
TIME +

RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL E + W

TRAFFIC FROM NORTH TRAFFIC FROM SOUTH TRAFFIC FROM EAST TRAFFIC FROM WEST

1 Hr Totals
7:00 - 8:00 0 0 0 0 0 0 0 2 1 3 0 0 0 0 0 47 0 0 3 50 53
7:15 - 8:15 0 0 0 0 0 0 0 2 1 3 0 0 0 0 0 55 0 0 2 57 60
7:30 - 8:30 0 0 0 0 0 0 0 4 2 6 0 0 0 0 0 55 0 0 4 59 65
7:45 - 8:45 0 0 0 0 0 0 0 7 3 10 0 0 0 0 0 46 0 0 5 51 61
8:00 - 9:00 0 0 0 0 0 0 0 8 6 14 0 0 0 0 0 39 0 0 4 43 57
8:15 - 9:15 0 0 0 0 0 0 0 8 6 14 0 0 0 0 0 27 0 0 6 33 47
8:30 - 9:30 0 0 0 0 0 0 0 9 6 15 0 0 0 0 0 23 0 0 3 26 41
8:45 - 9:45 0 0 0 0 0 0 0 9 6 15 0 0 0 0 0 26 0 0 2 28 43
9:00 - 10:00 0 0 0 0 0 0 0 10 4 14 0 0 0 0 0 19 0 0 2 21 35
9:15 - 10:15 0 0 0 0 0 0 0 10 4 14 0 0 0 0 0 17 0 0 1 18 32
9:30 - 10:30 0 0 0 0 0 0 0 7 3 10 0 0 0 0 0 18 0 0 1 19 29
9:45 - 10:45 0 0 0 0 0 0 0 7 1 8 0 0 0 0 0 11 0 0 1 12 20

10:00 - 11:00 0 0 0 0 0 0 0 10 1 11 0 0 0 0 0 8 0 0 1 9 20
10:15 - 11:15 0 0 0 0 0 0 0 10 1 11 0 0 0 0 0 7 0 0 1 8 19
10:30 - 11:30 0 0 0 0 0 0 0 14 3 17 0 0 0 0 0 4 0 0 1 5 22
10:45 - 11:45 0 0 0 0 0 0 0 11 3 14 0 0 0 0 0 8 0 0 2 10 24
11:00 - 12:00 0 0 0 0 0 0 0 8 4 12 0 0 0 0 0 10 0 0 2 12 24
11:15 - 12:15 0 0 0 0 0 0 0 13 6 19 0 0 0 0 0 13 0 0 1 14 33
11:30 - 12:30 0 0 0 0 0 0 0 10 6 16 0 0 0 0 0 14 0 0 1 15 31
11:45 - 12:45 0 0 0 0 0 0 0 13 6 19 0 0 0 0 0 12 0 0 1 13 32
12:00 - 1:00 0 0 0 0 0 0 0 18 4 22 0 0 0 0 0 16 0 0 2 18 40
12:15 - 1:15 0 0 0 0 0 0 0 17 2 19 0 0 0 0 0 13 0 0 2 15 34
12:30 - 1:30 0 0 0 0 0 0 0 20 0 20 0 0 0 0 0 13 0 0 2 15 35
12:45 - 1:45 0 0 0 0 0 0 0 18 1 19 0 0 0 0 0 16 0 0 2 18 37
1:00 - 2:00 0 0 0 0 0 0 0 14 3 17 0 0 0 0 0 13 0 0 1 14 31
1:15 - 2:15 0 0 0 0 0 0 0 11 5 16 0 0 0 0 0 17 0 0 2 19 35
1:30 - 2:30 0 0 0 0 0 0 0 9 5 14 0 0 0 0 0 18 0 0 2 20 34
1:45 - 2:45 0 0 0 0 0 0 0 11 4 15 0 0 0 0 0 13 0 0 1 14 29
2:00 - 3:00 0 0 0 0 0 0 0 14 3 17 0 0 0 0 0 11 0 0 2 13 30
2:15 - 3:15 0 0 0 0 0 0 0 12 2 14 0 0 0 0 0 7 0 0 1 8 22
2:30 - 3:30 0 0 0 0 0 0 0 14 2 16 0 0 0 0 0 5 0 0 2 7 23
2:45 - 3:45 0 0 0 0 0 0 0 13 3 16 0 0 0 0 0 9 0 0 2 11 27
3:00 - 4:00 0 0 0 0 0 0 0 12 2 14 0 0 0 0 0 9 0 0 2 11 25
3:15 - 4:15 0 0 0 0 0 0 0 15 1 16 0 0 0 0 0 10 0 0 3 13 29
3:30 - 4:30 0 0 0 0 0 0 0 19 1 20 0 0 0 0 0 12 0 0 2 14 34
3:45 - 4:45 0 0 0 0 0 0 0 24 1 25 0 0 0 0 0 10 0 0 2 12 37
4:00 - 5:00 0 0 0 0 0 0 0 21 1 22 0 0 0 0 0 10 0 0 3 13 35
4:15 - 5:15 0 0 0 0 0 0 0 28 3 31 0 0 0 0 0 12 0 0 5 17 48
4:30 - 5:30 0 0 0 0 0 0 0 28 3 31 0 0 0 0 0 11 0 0 7 18 49
4:45 - 5:45 0 0 0 0 0 0 0 36 2 38 0 0 0 0 0 12 0 0 8 20 58
5:00 - 6:00 0 0 0 0 0 0 0 42 3 45 0 0 0 0 0 11 0 0 6 17 62
5:15 - 6:15 0 0 0 0 0 0 0 34 1 35 0 0 0 0 0 11 0 0 4 15 50
5:30 - 6:30 0 0 0 0 0 0 0 35 1 36 0 0 0 0 0 14 0 0 3 17 53
5:45 - 6:45 0 0 0 0 0 0 0 25 1 26 0 0 0 0 0 12 0 0 3 15 41
6:00 - 7:00 0 0 0 0 0 0 0 28 0 28 0 0 0 0 0 20 0 0 4 24 52

PEAK HOUR
7:30 - 8:30 0 0 0 0 0 0 0 4 2 6 0 0 0 0 0 55 0 0 4 59 65
5:00 - 6:00 0 0 0 0 0 0 0 42 3 45 0 0 0 0 0 11 0 0 6 17 62



MEDIUMS TURNING MOVEMENT COUNT - SUMMARY
Counted by: VCU

Intersection of: Century Boulevard Date: October 09, 2018 Tuesday
and: Kinster Drive Weather: Warm, Light Rain

Location: Montgomery County, Maryland Entered by: BGJ Star Rating: 4
TOTAL

on: Century Boulevard on: Century Boulevard on: on: Kinster Drive N + S
TIME +

RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL E + W

AM
7:00 - 7:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 - 7:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 - 7:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 - 8:00 0 0 0 0 0 1 0 1 0 0 0 0 0 1
8:00 - 8:15 0 0 0 0 0 1 0 1 0 0 0 0 0 1
8:15 - 8:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 - 8:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 - 9:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:00 - 9:15 0 0 0 0 0 0 0 0 0 1 1 0 2 2
9:15 - 9:30 1 0 0 1 0 0 0 0 0 0 0 0 0 1
9:30 - 9:45 0 1 0 1 1 0 0 1 0 0 0 1 1 3
9:45 - 10:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10:00 - 10:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:15 - 10:30 0 0 0 0 0 0 0 0 0 1 0 0 1 1
10:30 - 10:45 0 0 0 0 0 0 0 0 0 0 0 1 1 1
10:45 - 11:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:00 - 11:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15 - 11:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:30 - 11:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:45 - 12:00 0 0 0 0 0 0 0 0 0 0 0 1 1 1
12:00 - 12:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:15 - 12:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:30 - 12:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:45 - 1:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:00 - 1:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:15 - 1:30 0 0 0 0 0 0 0 0 0 1 0 0 1 1
1:30 - 1:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:45 - 2:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:00 - 2:15 0 0 0 0 0 0 0 0 0 1 0 0 1 1
2:15 - 2:30 0 0 0 0 0 0 0 0 0 1 0 0 1 1
2:30 - 2:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:45 - 3:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:00 - 3:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:15 - 3:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:30 - 3:45 0 0 0 0 0 0 0 0 0 0 0 1 1 1
3:45 - 4:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:00 - 4:15 0 0 0 0 0 0 0 0 0 0 0 1 1 1
4:15 - 4:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 - 4:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 - 5:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 - 5:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 - 5:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 - 5:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 - 6:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:00 - 6:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:15 - 6:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:30 - 6:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:45 - 7:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12 Hr Totals 1 1 0 0 2 0 1 2 0 3 0 0 0 0 0 5 0 1 5 11 16

TRAFFIC FROM NORTH TRAFFIC FROM SOUTH TRAFFIC FROM EAST TRAFFIC FROM WEST



MEDIUMS TURNING MOVEMENT COUNT - SUMMARY
Counted by: VCU

Intersection of: Century Boulevard Date: October 09, 2018 Tuesday
and: Kinster Drive Weather: Warm, Light Rain

Location: Montgomery County, Maryland Entered by: BGJ Star Rating: 4
TOTAL

on: Century Boulevard on: Century Boulevard on: on: Kinster Drive N + S
TIME +

RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL E + W

TRAFFIC FROM NORTH TRAFFIC FROM SOUTH TRAFFIC FROM EAST TRAFFIC FROM WEST

1 Hr Totals
7:00 - 8:00 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 1
7:15 - 8:15 0 0 0 0 0 0 0 2 0 2 0 0 0 0 0 0 0 0 0 0 2
7:30 - 8:30 0 0 0 0 0 0 0 2 0 2 0 0 0 0 0 0 0 0 0 0 2
7:45 - 8:45 0 0 0 0 0 0 0 2 0 2 0 0 0 0 0 0 0 0 0 0 2
8:00 - 9:00 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 1
8:15 - 9:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 2 2
8:30 - 9:30 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 1 0 2 3
8:45 - 9:45 1 1 0 0 2 0 1 0 0 1 0 0 0 0 0 1 0 1 1 3 6
9:00 - 10:00 1 1 0 0 2 0 1 0 0 1 0 0 0 0 0 1 0 1 1 3 6
9:15 - 10:15 1 1 0 0 2 0 1 0 0 1 0 0 0 0 0 0 0 0 1 1 4
9:30 - 10:30 0 1 0 0 1 0 1 0 0 1 0 0 0 0 0 1 0 0 1 2 4
9:45 - 10:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 2 2

10:00 - 11:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 2 2
10:15 - 11:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 2 2
10:30 - 11:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
10:45 - 11:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:00 - 12:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
11:15 - 12:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
11:30 - 12:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
11:45 - 12:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
12:00 - 1:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:15 - 1:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:30 - 1:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1
12:45 - 1:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1
1:00 - 2:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1
1:15 - 2:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 2 2
1:30 - 2:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 2 2
1:45 - 2:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 2 2
2:00 - 3:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 2 2
2:15 - 3:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1
2:30 - 3:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:45 - 3:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
3:00 - 4:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
3:15 - 4:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 2
3:30 - 4:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 2
3:45 - 4:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
4:00 - 5:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
4:15 - 5:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 - 5:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 - 5:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 - 6:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 - 6:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 - 6:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 - 6:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:00 - 7:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PEAK HOUR
7:30 - 8:30 0 0 0 0 0 0 0 2 0 2 0 0 0 0 0 0 0 0 0 0 2
5:00 - 6:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



HEAVY TRUCKS TURNING MOVEMENT COUNT - SUMMARY
Counted by: VCU

Intersection of: Century Boulevard Date: October 09, 2018 Tuesday
and: Kinster Drive Weather: Warm, Light Rain

Location: Montgomery County, Maryland Entered by: BGJ Star Rating: 4
TOTAL

on: Century Boulevard on: Century Boulevard on: on: Kinster Drive N + S
TIME +

RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL E + W

AM
7:00 - 7:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 - 7:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 - 7:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 - 8:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 - 8:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 - 8:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 - 8:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 - 9:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:00 - 9:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:15 - 9:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:30 - 9:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:45 - 10:00 0 0 0 0 0 0 0 0 0 0 1 0 1 1

10:00 - 10:15 0 0 0 0 0 0 1 1 0 0 0 0 0 1
10:15 - 10:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:30 - 10:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:45 - 11:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:00 - 11:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15 - 11:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:30 - 11:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:45 - 12:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:00 - 12:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:15 - 12:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:30 - 12:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:45 - 1:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:00 - 1:15 0 0 0 0 0 1 0 1 0 0 0 0 0 1
1:15 - 1:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:30 - 1:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:45 - 2:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:00 - 2:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:15 - 2:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:30 - 2:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:45 - 3:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:00 - 3:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:15 - 3:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:30 - 3:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:45 - 4:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:00 - 4:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 - 4:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 - 4:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 - 5:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 - 5:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 - 5:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 - 5:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 - 6:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:00 - 6:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:15 - 6:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:30 - 6:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:45 - 7:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12 Hr Totals 0 0 0 0 0 0 0 1 1 2 0 0 0 0 0 0 0 1 0 1 3

TRAFFIC FROM NORTH TRAFFIC FROM SOUTH TRAFFIC FROM EAST TRAFFIC FROM WEST



HEAVY TRUCKS TURNING MOVEMENT COUNT - SUMMARY
Counted by: VCU

Intersection of: Century Boulevard Date: October 09, 2018 Tuesday
and: Kinster Drive Weather: Warm, Light Rain

Location: Montgomery County, Maryland Entered by: BGJ Star Rating: 4
TOTAL

on: Century Boulevard on: Century Boulevard on: on: Kinster Drive N + S
TIME +

RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL E + W

TRAFFIC FROM NORTH TRAFFIC FROM SOUTH TRAFFIC FROM EAST TRAFFIC FROM WEST

1 Hr Totals
7:00 - 8:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 - 8:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 - 8:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 - 8:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 - 9:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 - 9:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 - 9:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 - 9:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:00 - 10:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1
9:15 - 10:15 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 1 0 1 2
9:30 - 10:30 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 1 0 1 2
9:45 - 10:45 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 1 0 1 2

10:00 - 11:00 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1
10:15 - 11:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:30 - 11:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:45 - 11:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:00 - 12:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15 - 12:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:30 - 12:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:45 - 12:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:00 - 1:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:15 - 1:15 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 1
12:30 - 1:30 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 1
12:45 - 1:45 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 1
1:00 - 2:00 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 1
1:15 - 2:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:30 - 2:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:45 - 2:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:00 - 3:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:15 - 3:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:30 - 3:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:45 - 3:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:00 - 4:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:15 - 4:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:30 - 4:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:45 - 4:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:00 - 5:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 - 5:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 - 5:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 - 5:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 - 6:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 - 6:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 - 6:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 - 6:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:00 - 7:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PEAK HOUR
7:30 - 8:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 - 6:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



BICYCLES TURNING MOVEMENT COUNT - SUMMARY
Counted by: VCU

Intersection of: Century Boulevard Date: October 09, 2018 Tuesday
and: Kinster Drive Weather: Warm, Light Rain

Location: Montgomery County, Maryland Entered by: BGJ Star Rating: 4
TOTAL

on: Century Boulevard on: Century Boulevard on: on: Kinster Drive N + S
TIME +

RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL E + W

AM
7:00 - 7:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 - 7:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 - 7:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 - 8:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 - 8:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 - 8:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 - 8:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 - 9:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:00 - 9:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:15 - 9:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:30 - 9:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:45 - 10:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10:00 - 10:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:15 - 10:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:30 - 10:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:45 - 11:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:00 - 11:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15 - 11:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:30 - 11:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:45 - 12:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:00 - 12:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:15 - 12:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:30 - 12:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:45 - 1:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:00 - 1:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:15 - 1:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:30 - 1:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:45 - 2:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:00 - 2:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:15 - 2:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:30 - 2:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:45 - 3:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:00 - 3:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:15 - 3:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:30 - 3:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:45 - 4:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:00 - 4:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 - 4:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 - 4:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 - 5:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 - 5:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 - 5:30 0 1 0 1 0 0 0 0 0 0 0 0 0 1
5:30 - 5:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 - 6:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:00 - 6:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:15 - 6:30 0 0 0 0 1 1 0 2 0 0 0 0 0 2
6:30 - 6:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:45 - 7:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12 Hr Totals 0 1 0 0 1 0 1 1 0 2 0 0 0 0 0 0 0 0 0 0 3

TRAFFIC FROM NORTH TRAFFIC FROM SOUTH TRAFFIC FROM EAST TRAFFIC FROM WEST



BICYCLES TURNING MOVEMENT COUNT - SUMMARY
Counted by: VCU

Intersection of: Century Boulevard Date: October 09, 2018 Tuesday
and: Kinster Drive Weather: Warm, Light Rain

Location: Montgomery County, Maryland Entered by: BGJ Star Rating: 4
TOTAL

on: Century Boulevard on: Century Boulevard on: on: Kinster Drive N + S
TIME +

RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL E + W

TRAFFIC FROM NORTH TRAFFIC FROM SOUTH TRAFFIC FROM EAST TRAFFIC FROM WEST

1 Hr Totals
7:00 - 8:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 - 8:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 - 8:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 - 8:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 - 9:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 - 9:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 - 9:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 - 9:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:00 - 10:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:15 - 10:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:30 - 10:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:45 - 10:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10:00 - 11:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:15 - 11:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:30 - 11:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:45 - 11:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:00 - 12:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15 - 12:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:30 - 12:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:45 - 12:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:00 - 1:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:15 - 1:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:30 - 1:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:45 - 1:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:00 - 2:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:15 - 2:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:30 - 2:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:45 - 2:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:00 - 3:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:15 - 3:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:30 - 3:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:45 - 3:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:00 - 4:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:15 - 4:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:30 - 4:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:45 - 4:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:00 - 5:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 - 5:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 - 5:30 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
4:45 - 5:45 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
5:00 - 6:00 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
5:15 - 6:15 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
5:30 - 6:30 0 0 0 0 0 0 1 1 0 2 0 0 0 0 0 0 0 0 0 0 2
5:45 - 6:45 0 0 0 0 0 0 1 1 0 2 0 0 0 0 0 0 0 0 0 0 2
6:00 - 7:00 0 0 0 0 0 0 1 1 0 2 0 0 0 0 0 0 0 0 0 0 2

PEAK HOUR
7:30 - 8:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 - 6:00 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1



PEDESTRIAN AND BICYCLE OBSERVATIONS - SUMMARY
Counted by: VCU

Intersection of: Century Boulevard Date: October 09, 2018 Tuesday
and: Kinster Drive Weather: Warm, Light Rain

Location: Montgomery County, Maryland Entered by: BGJ Star Rating: 4

TIME

AM
7:00 - 7:15 0 0 0 0
7:15 - 7:30 0 0 4 0
7:30 - 7:45 0 0 0 0
7:45 - 8:00 1 0 1 0
8:00 - 8:15 1 0 0 0
8:15 - 8:30 2 0 0 0
8:30 - 8:45 0 0 0 0
8:45 - 9:00 2 0 0 0
9:00 - 9:15 2 0 0 0
9:15 - 9:30 0 0 0 0
9:30 - 9:45 0 0 1 0
9:45 - 10:00 0 0 0 0

10:00 - 10:15 0 0 0 0
10:15 - 10:30 0 0 2 0
10:30 - 10:45 0 0 2 0
10:45 - 11:00 2 0 0 0
11:00 - 11:15 0 0 0 0
11:15 - 11:30 0 0 0 0
11:30 - 11:45 1 0 0 0
11:45 - 12:00 0 0 0 0
12:00 - 12:15 0 0 1 0
12:15 - 12:30 1 0 0 0
12:30 - 12:45 1 0 0 0
12:45 - 1:00 0 0 0 0
1:00 - 1:15 0 0 0 0
1:15 - 1:30 0 0 0 0
1:30 - 1:45 0 0 0 0
1:45 - 2:00 0 0 0 0
2:00 - 2:15 0 0 0 0
2:15 - 2:30 0 0 0 0
2:30 - 2:45 0 0 0 0
2:45 - 3:00 2 0 0 0
3:00 - 3:15 0 0 0 0
3:15 - 3:30 0 0 0 0
3:30 - 3:45 0 0 0 0
3:45 - 4:00 0 0 0 0
4:00 - 4:15 0 0 0 0
4:15 - 4:30 0 0 0 0
4:30 - 4:45 0 0 1 0
4:45 - 5:00 0 0 0 0
5:00 - 5:15 2 0 0 0
5:15 - 5:30 0 0 0 0
5:30 - 5:45 0 0 2 0
5:45 - 6:00 0 0 3 0
6:00 - 6:15 0 0 1 0
6:15 - 6:30 2 0 0 0
6:30 - 6:45 0 0 2 0
6:45 - 7:00 4 0 0 0

TOTALS 23 0 20 0

NORTH LEG SOUTH LEG
Century Boulevard Century Boulevard

Pedestrians Bicycles Pedestrians Bicycles



PEDESTRIAN AND BICYCLE OBSERVATIONS - SUMMARY
Counted by: VCU

Intersection of: Century Boulevard Date: October 09, 2018 Tuesday
and: Kinster Drive Weather: Warm, Light Rain

Location: Montgomery County, Maryland Entered by: BGJ Star Rating: 4

AM
7:00 - 7:15 1 0
7:15 - 7:30 1 0
7:30 - 7:45 0 0
7:45 - 8:00 4 0
8:00 - 8:15 2 0
8:15 - 8:30 2 0
8:30 - 8:45 1 0
8:45 - 9:00 3 0
9:00 - 9:15 3 0
9:15 - 9:30 0 0
9:30 - 9:45 1 1
9:45 - 10:00 0 0

10:00 - 10:15 0 0
10:15 - 10:30 0 0
10:30 - 10:45 0 0
10:45 - 11:00 1 0
11:00 - 11:15 1 0
11:15 - 11:30 2 0
11:30 - 11:45 1 0
11:45 - 12:00 2 0
12:00 - 12:15 2 0
12:15 - 12:30 6 0
12:30 - 12:45 1 0
12:45 - 1:00 1 0
1:00 - 1:15 0 0
1:15 - 1:30 0 0
1:30 - 1:45 0 0
1:45 - 2:00 0 0
2:00 - 2:15 0 0
2:15 - 2:30 0 0
2:30 - 2:45 1 0
2:45 - 3:00 2 0
3:00 - 3:15 0 0
3:15 - 3:30 0 0
3:30 - 3:45 0 0
3:45 - 4:00 1 0
4:00 - 4:15 1 0
4:15 - 4:30 0 0
4:30 - 4:45 1 0

EAST LEG WEST LEG

3:15 - 3:30 0 0
5:15 - 5:30 2 0
5:30 - 5:45 4 0
5:45 - 6:00 1 0
6:00 - 6:15 2 0
6:15 - 6:30 0 0
6:30 - 6:45 3 0
6:45 - 7:00 3 0

TOTALS 0 0 56 1

Kinster Drive
Pedestrians Bicycles Pedestrians Bicycles

EAST LEG WEST LEG



TOTALS TURNING MOVEMENT COUNT - SUMMARY
Counted by: VCU

Intersection of: Century Boulevard Date: October 09, 2018 Tuesday
and: Kinster Drive Weather: Warm, Light Rain

Location: Montgomery County, Maryland Entered by: BGJ Star Rating: 4
TOTAL

on: Century Boulevard on: Century Boulevard on: on: Kinster Drive N + S
TIME +

RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL E + W

AM
7:00 - 7:15 0 0 0 0 0 0 0 2 0 2 0 0 0 0 0 8 0 0 1 9 11
7:15 - 7:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 1 9 9
7:30 - 7:45 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 13 0 0 0 13 14
7:45 - 8:00 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 18 0 0 1 19 20
8:00 - 8:15 0 0 0 0 0 0 0 3 0 3 0 0 0 0 0 16 0 0 0 16 19
8:15 - 8:30 0 0 0 0 0 0 0 2 1 3 0 0 0 0 0 8 0 0 3 11 14
8:30 - 8:45 0 0 0 0 0 0 0 3 2 5 0 0 0 0 0 4 0 0 1 5 10
8:45 - 9:00 0 0 0 0 0 0 0 1 3 4 0 0 0 0 0 11 0 0 0 11 15
9:00 - 9:15 0 0 0 0 0 0 0 2 0 2 0 0 0 0 0 5 0 1 2 8 10
9:15 - 9:30 1 0 0 0 1 0 0 3 1 4 0 0 0 0 0 4 0 0 0 4 9
9:30 - 9:45 0 1 0 0 1 0 1 3 2 6 0 0 0 0 0 7 0 0 1 8 15
9:45 - 10:00 0 0 0 0 0 0 0 2 1 3 0 0 0 0 0 4 0 1 0 5 8

10:00 - 10:15 0 0 0 0 0 0 0 2 1 3 0 0 0 0 0 2 0 0 1 3 6
10:15 - 10:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 6 6
10:30 - 10:45 0 0 0 0 0 0 0 3 0 3 0 0 0 0 0 0 0 0 1 1 4
10:45 - 11:00 0 0 0 0 0 0 0 5 1 6 0 0 0 0 0 1 0 0 0 1 7
11:00 - 11:15 0 0 0 0 0 0 0 2 0 2 0 0 0 0 0 1 0 0 1 2 4
11:15 - 11:30 0 0 0 0 0 0 0 4 2 6 0 0 0 0 0 2 0 0 0 2 8
11:30 - 11:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 1 5 5
11:45 - 12:00 0 0 0 0 0 0 0 2 2 4 0 0 0 0 0 3 0 0 1 4 8
12:00 - 12:15 0 0 0 0 0 0 0 7 2 9 0 0 0 0 0 4 0 0 0 4 13
12:15 - 12:30 0 0 0 0 0 0 0 1 2 3 0 0 0 0 0 3 0 0 0 3 6
12:30 - 12:45 0 0 0 0 0 0 0 3 0 3 0 0 0 0 0 2 0 0 1 3 6
12:45 - 1:00 0 0 0 0 0 0 0 7 0 7 0 0 0 0 0 7 0 0 1 8 15
1:00 - 1:15 0 0 0 0 0 0 0 7 0 7 0 0 0 0 0 1 0 0 0 1 8
1:15 - 1:30 0 0 0 0 0 0 0 4 0 4 0 0 0 0 0 4 0 0 0 4 8
1:30 - 1:45 0 0 0 0 0 0 0 1 1 2 0 0 0 0 0 5 0 0 1 6 8
1:45 - 2:00 0 0 0 0 0 0 0 3 2 5 0 0 0 0 0 4 0 0 0 4 9
2:00 - 2:15 0 0 0 0 0 0 0 3 2 5 0 0 0 0 0 6 0 0 1 7 12
2:15 - 2:30 0 0 0 0 0 0 0 2 0 2 0 0 0 0 0 5 0 0 0 5 7
2:30 - 2:45 0 0 0 0 0 0 0 3 0 3 0 0 0 0 0 0 0 0 0 0 3
2:45 - 3:00 0 0 0 0 0 0 0 6 1 7 0 0 0 0 0 2 0 0 1 3 10
3:00 - 3:15 0 0 0 0 0 0 0 1 1 2 0 0 0 0 0 1 0 0 0 1 3
3:15 - 3:30 0 0 0 0 0 0 0 4 0 4 0 0 0 0 0 2 0 0 1 3 7
3:30 - 3:45 0 0 0 0 0 0 0 2 1 3 0 0 0 0 0 4 0 0 1 5 8
3:45 - 4:00 0 0 0 0 0 0 0 5 0 5 0 0 0 0 0 2 0 0 1 3 8
4:00 - 4:15 0 0 0 0 0 0 0 4 0 4 0 0 0 0 0 2 0 0 2 4 8
4:15 - 4:30 0 0 0 0 0 0 0 8 0 8 0 0 0 0 0 4 0 0 0 4 12
4:30 - 4:45 0 0 0 0 0 0 0 7 1 8 0 0 0 0 0 2 0 0 0 2 10
4:45 - 5:00 0 0 0 0 0 0 0 2 0 2 0 0 0 0 0 2 0 0 2 4 6
5:00 - 5:15 0 0 0 0 0 0 0 11 2 13 0 0 0 0 0 4 0 0 3 7 20
5:15 - 5:30 0 0 0 0 0 0 0 8 0 8 0 0 0 0 0 3 0 0 2 5 13
5:30 - 5:45 0 0 0 0 0 0 0 15 0 15 0 0 0 0 0 3 0 0 1 4 19
5:45 - 6:00 0 0 0 0 0 0 0 8 1 9 0 0 0 0 0 1 0 0 0 1 10
6:00 - 6:15 0 0 0 0 0 0 0 3 0 3 0 0 0 0 0 4 0 0 1 5 8
6:15 - 6:30 0 0 0 0 0 0 0 9 0 9 0 0 0 0 0 6 0 0 1 7 16
6:30 - 6:45 0 0 0 0 0 0 0 5 0 5 0 0 0 0 0 1 0 0 1 2 7
6:45 - 7:00 0 0 0 0 0 0 0 11 0 11 0 0 0 0 0 9 0 0 1 10 21

12 Hr Totals 1 1 0 0 2 0 1 190 33 224 0 0 0 0 0 218 0 2 37 257 483

TRAFFIC FROM NORTH TRAFFIC FROM SOUTH TRAFFIC FROM EAST TRAFFIC FROM WEST



TOTALS TURNING MOVEMENT COUNT - SUMMARY
Counted by: VCU

Intersection of: Century Boulevard Date: October 09, 2018 Tuesday
and: Kinster Drive Weather: Warm, Light Rain

Location: Montgomery County, Maryland Entered by: BGJ Star Rating: 4
TOTAL

on: Century Boulevard on: Century Boulevard on: on: Kinster Drive N + S
TIME +

RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL E + W

TRAFFIC FROM NORTH TRAFFIC FROM SOUTH TRAFFIC FROM EAST TRAFFIC FROM WEST

1 Hr Totals
7:00 - 8:00 0 0 0 0 0 0 0 3 1 4 0 0 0 0 0 47 0 0 3 50 54
7:15 - 8:15 0 0 0 0 0 0 0 4 1 5 0 0 0 0 0 55 0 0 2 57 62
7:30 - 8:30 0 0 0 0 0 0 0 6 2 8 0 0 0 0 0 55 0 0 4 59 67
7:45 - 8:45 0 0 0 0 0 0 0 9 3 12 0 0 0 0 0 46 0 0 5 51 63
8:00 - 9:00 0 0 0 0 0 0 0 9 6 15 0 0 0 0 0 39 0 0 4 43 58
8:15 - 9:15 0 0 0 0 0 0 0 8 6 14 0 0 0 0 0 28 0 1 6 35 49
8:30 - 9:30 1 0 0 0 1 0 0 9 6 15 0 0 0 0 0 24 0 1 3 28 44
8:45 - 9:45 1 1 0 0 2 0 1 9 6 16 0 0 0 0 0 27 0 1 3 31 49
9:00 - 10:00 1 1 0 0 2 0 1 10 4 15 0 0 0 0 0 20 0 2 3 25 42
9:15 - 10:15 1 1 0 0 2 0 1 10 5 16 0 0 0 0 0 17 0 1 2 20 38
9:30 - 10:30 0 1 0 0 1 0 1 7 4 12 0 0 0 0 0 19 0 1 2 22 35
9:45 - 10:45 0 0 0 0 0 0 0 7 2 9 0 0 0 0 0 12 0 1 2 15 24

10:00 - 11:00 0 0 0 0 0 0 0 10 2 12 0 0 0 0 0 9 0 0 2 11 23
10:15 - 11:15 0 0 0 0 0 0 0 10 1 11 0 0 0 0 0 8 0 0 2 10 21
10:30 - 11:30 0 0 0 0 0 0 0 14 3 17 0 0 0 0 0 4 0 0 2 6 23
10:45 - 11:45 0 0 0 0 0 0 0 11 3 14 0 0 0 0 0 8 0 0 2 10 24
11:00 - 12:00 0 0 0 0 0 0 0 8 4 12 0 0 0 0 0 10 0 0 3 13 25
11:15 - 12:15 0 0 0 0 0 0 0 13 6 19 0 0 0 0 0 13 0 0 2 15 34
11:30 - 12:30 0 0 0 0 0 0 0 10 6 16 0 0 0 0 0 14 0 0 2 16 32
11:45 - 12:45 0 0 0 0 0 0 0 13 6 19 0 0 0 0 0 12 0 0 2 14 33
12:00 - 1:00 0 0 0 0 0 0 0 18 4 22 0 0 0 0 0 16 0 0 2 18 40
12:15 - 1:15 0 0 0 0 0 0 0 18 2 20 0 0 0 0 0 13 0 0 2 15 35
12:30 - 1:30 0 0 0 0 0 0 0 21 0 21 0 0 0 0 0 14 0 0 2 16 37
12:45 - 1:45 0 0 0 0 0 0 0 19 1 20 0 0 0 0 0 17 0 0 2 19 39
1:00 - 2:00 0 0 0 0 0 0 0 15 3 18 0 0 0 0 0 14 0 0 1 15 33
1:15 - 2:15 0 0 0 0 0 0 0 11 5 16 0 0 0 0 0 19 0 0 2 21 37
1:30 - 2:30 0 0 0 0 0 0 0 9 5 14 0 0 0 0 0 20 0 0 2 22 36
1:45 - 2:45 0 0 0 0 0 0 0 11 4 15 0 0 0 0 0 15 0 0 1 16 31
2:00 - 3:00 0 0 0 0 0 0 0 14 3 17 0 0 0 0 0 13 0 0 2 15 32
2:15 - 3:15 0 0 0 0 0 0 0 12 2 14 0 0 0 0 0 8 0 0 1 9 23
2:30 - 3:30 0 0 0 0 0 0 0 14 2 16 0 0 0 0 0 5 0 0 2 7 23
2:45 - 3:45 0 0 0 0 0 0 0 13 3 16 0 0 0 0 0 9 0 0 3 12 28
3:00 - 4:00 0 0 0 0 0 0 0 12 2 14 0 0 0 0 0 9 0 0 3 12 26
3:15 - 4:15 0 0 0 0 0 0 0 15 1 16 0 0 0 0 0 10 0 0 5 15 31
3:30 - 4:30 0 0 0 0 0 0 0 19 1 20 0 0 0 0 0 12 0 0 4 16 36
3:45 - 4:45 0 0 0 0 0 0 0 24 1 25 0 0 0 0 0 10 0 0 3 13 38
4:00 - 5:00 0 0 0 0 0 0 0 21 1 22 0 0 0 0 0 10 0 0 4 14 36
4:15 - 5:15 0 0 0 0 0 0 0 28 3 31 0 0 0 0 0 12 0 0 5 17 48
4:30 - 5:30 0 0 0 0 0 0 0 28 3 31 0 0 0 0 0 11 0 0 7 18 49
4:45 - 5:45 0 0 0 0 0 0 0 36 2 38 0 0 0 0 0 12 0 0 8 20 58
5:00 - 6:00 0 0 0 0 0 0 0 42 3 45 0 0 0 0 0 11 0 0 6 17 62
5:15 - 6:15 0 0 0 0 0 0 0 34 1 35 0 0 0 0 0 11 0 0 4 15 50
5:30 - 6:30 0 0 0 0 0 0 0 35 1 36 0 0 0 0 0 14 0 0 3 17 53
5:45 - 6:45 0 0 0 0 0 0 0 25 1 26 0 0 0 0 0 12 0 0 3 15 41
6:00 - 7:00 0 0 0 0 0 0 0 28 0 28 0 0 0 0 0 20 0 0 4 24 52

PEAK HOUR
7:30 - 8:30 0 0 0 0 0 0 0 6 2 8 0 0 0 0 0 55 0 0 4 59 67
5:00 - 6:00 0 0 0 0 0 0 0 42 3 45 0 0 0 0 0 11 0 0 6 17 62



CARS TURNING MOVEMENT COUNT - SUMMARY
Counted by: VCU

Intersection of: Crystal Rock Drive Date: October 09, 2018 Tuesday
and: Kinster Drive - Waters Landing Drive Weather: Warm, Light Rain

Location: Montgomery County, Maryland Entered by: BGJ Star Rating: 5
TOTAL

on: Crystal Rock Drive on: Crystal Rock Drive on: Kinster Drive on: Waters Landing Drive N + S
TIME +

RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL E + W

AM
7:00 - 7:15 0 2 0 0 2 2 2 14 0 18 0 0 11 0 11 47 1 0 0 48 79
7:15 - 7:30 0 3 0 0 3 3 6 8 1 18 0 0 17 1 18 49 0 1 0 50 89
7:30 - 7:45 0 0 0 0 0 7 5 11 0 23 0 0 8 0 8 36 1 0 0 37 68
7:45 - 8:00 0 2 0 0 2 12 2 12 0 26 0 2 14 0 16 40 3 0 0 43 87
8:00 - 8:15 0 3 0 0 3 12 0 11 0 23 0 0 12 0 12 36 0 0 0 36 74
8:15 - 8:30 1 2 0 0 3 6 2 15 0 23 0 1 21 0 22 34 1 1 0 36 84
8:30 - 8:45 0 2 0 0 2 3 2 15 0 20 0 2 17 0 19 41 0 0 0 41 82
8:45 - 9:00 1 5 0 0 6 12 3 13 0 28 0 2 6 1 9 47 2 0 1 50 93
9:00 - 9:15 0 1 0 0 1 6 7 14 0 27 0 0 9 1 10 48 0 0 0 48 86
9:15 - 9:30 0 2 0 0 2 1 1 11 0 13 0 0 4 0 4 31 2 0 0 33 52
9:30 - 9:45 0 2 0 0 2 9 4 14 0 27 0 0 10 1 11 32 0 0 0 32 72
9:45 - 10:00 0 4 0 0 4 1 0 17 0 18 0 0 5 0 5 23 1 1 0 25 52

10:00 - 10:15 1 4 0 0 5 3 3 11 0 17 0 0 6 0 6 20 0 1 0 21 49
10:15 - 10:30 1 2 0 0 3 5 2 15 0 22 0 0 6 0 6 22 1 0 0 23 54
10:30 - 10:45 0 4 0 0 4 3 2 16 0 21 0 0 9 0 9 27 0 0 0 27 61
10:45 - 11:00 1 2 0 0 3 3 4 17 0 24 0 1 5 2 8 25 0 0 0 25 60
11:00 - 11:15 2 5 0 0 7 4 3 14 0 21 0 1 7 0 8 21 0 1 0 22 58
11:15 - 11:30 0 1 1 0 2 2 2 12 0 16 0 0 5 0 5 11 0 1 0 12 35
11:30 - 11:45 1 7 1 0 9 1 2 14 0 17 1 0 5 0 6 21 2 0 0 23 55
11:45 - 12:00 0 2 0 0 2 5 7 23 0 35 0 0 10 0 10 24 1 0 0 25 72
12:00 - 12:15 0 2 0 0 2 5 3 25 0 33 1 2 5 0 8 25 3 0 0 28 71
12:15 - 12:30 1 4 0 0 5 4 4 28 0 36 1 1 7 0 9 22 2 0 0 24 74
12:30 - 12:45 1 8 0 0 9 7 3 14 0 24 0 1 4 0 5 19 1 0 0 20 58
12:45 - 1:00 0 0 1 0 1 8 4 36 0 48 0 1 4 0 5 27 0 0 0 27 81
1:00 - 1:15 0 2 0 0 2 7 2 25 0 34 1 1 6 0 8 22 0 0 0 22 66
1:15 - 1:30 0 3 0 0 3 9 3 31 0 43 0 2 4 1 7 20 0 0 0 20 73
1:30 - 1:45 0 5 0 0 5 6 1 20 0 27 0 0 7 0 7 17 1 0 0 18 57
1:45 - 2:00 1 5 0 0 6 4 1 24 0 29 0 1 6 0 7 24 2 0 0 26 68
2:00 - 2:15 0 3 0 0 3 7 3 13 0 23 0 1 6 0 7 20 3 0 0 23 56
2:15 - 2:30 0 0 0 0 0 4 2 24 0 30 0 2 6 0 8 18 1 0 0 19 57
2:30 - 2:45 0 3 0 0 3 7 2 18 0 27 0 1 6 0 7 23 0 0 0 23 60
2:45 - 3:00 1 13 0 0 14 8 5 26 0 39 0 1 7 0 8 26 1 0 0 27 88
3:00 - 3:15 1 4 0 0 5 5 3 22 0 30 0 0 6 0 6 24 1 0 1 26 67
3:15 - 3:30 0 16 0 0 16 9 5 35 0 49 0 0 9 0 9 12 2 0 0 14 88
3:30 - 3:45 0 5 1 0 6 8 3 35 0 46 0 0 11 0 11 18 1 0 0 19 82
3:45 - 4:00 0 4 0 0 4 14 1 36 0 51 0 1 2 0 3 14 2 0 0 16 74
4:00 - 4:15 0 5 0 0 5 14 4 40 0 58 1 0 5 0 6 21 1 0 0 22 91
4:15 - 4:30 1 4 0 0 5 14 1 48 0 63 1 1 7 0 9 23 1 1 0 25 102
4:30 - 4:45 0 3 0 0 3 11 3 33 0 47 0 3 9 0 12 25 2 0 0 27 89
4:45 - 5:00 0 2 1 0 3 13 2 36 0 51 1 3 5 0 9 25 2 2 0 29 92
5:00 - 5:15 1 13 0 0 14 14 2 45 0 61 0 5 5 0 10 25 0 0 0 25 110
5:15 - 5:30 0 3 0 0 3 15 2 61 0 78 0 3 8 0 11 23 2 0 0 25 117
5:30 - 5:45 2 14 0 0 16 15 3 39 0 57 0 4 8 1 13 20 1 0 0 21 107
5:45 - 6:00 0 4 0 0 4 20 0 57 0 77 1 2 17 0 20 21 0 0 0 21 122
6:00 - 6:15 0 5 0 0 5 22 2 51 0 75 0 0 11 1 12 30 0 0 0 30 122
6:15 - 6:30 0 1 1 0 2 19 5 55 0 79 0 1 5 0 6 19 0 0 0 19 106
6:30 - 6:45 0 3 0 0 3 20 2 48 0 70 0 1 10 0 11 30 2 0 0 32 116
6:45 - 7:00 0 1 0 0 1 16 1 44 0 61 0 3 7 0 10 25 2 0 0 27 99

12 Hr Totals 17 190 6 0 213 405 131 1246 1 1783 8 50 380 9 447 1253 48 9 2 1312 3755

TRAFFIC FROM NORTH TRAFFIC FROM SOUTH TRAFFIC FROM EAST TRAFFIC FROM WEST



CARS TURNING MOVEMENT COUNT - SUMMARY
Counted by: VCU

Intersection of: Crystal Rock Drive Date: October 09, 2018 Tuesday
and: Kinster Drive - Waters Landing Drive Weather: Warm, Light Rain

Location: Montgomery County, Maryland Entered by: BGJ Star Rating: 5
TOTAL

on: Crystal Rock Drive on: Crystal Rock Drive on: Kinster Drive on: Waters Landing Drive N + S
TIME +

RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL E + W

TRAFFIC FROM NORTH TRAFFIC FROM SOUTH TRAFFIC FROM EAST TRAFFIC FROM WEST

1 Hr Totals
7:00 - 8:00 0 7 0 0 7 24 15 45 1 85 0 2 50 1 53 172 5 1 0 178 323
7:15 - 8:15 0 8 0 0 8 34 13 42 1 90 0 2 51 1 54 161 4 1 0 166 318
7:30 - 8:30 1 7 0 0 8 37 9 49 0 95 0 3 55 0 58 146 5 1 0 152 313
7:45 - 8:45 1 9 0 0 10 33 6 53 0 92 0 5 64 0 69 151 4 1 0 156 327
8:00 - 9:00 2 12 0 0 14 33 7 54 0 94 0 5 56 1 62 158 3 1 1 163 333
8:15 - 9:15 2 10 0 0 12 27 14 57 0 98 0 5 53 2 60 170 3 1 1 175 345
8:30 - 9:30 1 10 0 0 11 22 13 53 0 88 0 4 36 2 42 167 4 0 1 172 313
8:45 - 9:45 1 10 0 0 11 28 15 52 0 95 0 2 29 3 34 158 4 0 1 163 303
9:00 - 10:00 0 9 0 0 9 17 12 56 0 85 0 0 28 2 30 134 3 1 0 138 262
9:15 - 10:15 1 12 0 0 13 14 8 53 0 75 0 0 25 1 26 106 3 2 0 111 225
9:30 - 10:30 2 12 0 0 14 18 9 57 0 84 0 0 27 1 28 97 2 2 0 101 227
9:45 - 10:45 2 14 0 0 16 12 7 59 0 78 0 0 26 0 26 92 2 2 0 96 216

10:00 - 11:00 3 12 0 0 15 14 11 59 0 84 0 1 26 2 29 94 1 1 0 96 224
10:15 - 11:15 4 13 0 0 17 15 11 62 0 88 0 2 27 2 31 95 1 1 0 97 233
10:30 - 11:30 3 12 1 0 16 12 11 59 0 82 0 2 26 2 30 84 0 2 0 86 214
10:45 - 11:45 4 15 2 0 21 10 11 57 0 78 1 2 22 2 27 78 2 2 0 82 208
11:00 - 12:00 3 15 2 0 20 12 14 63 0 89 1 1 27 0 29 77 3 2 0 82 220
11:15 - 12:15 1 12 2 0 15 13 14 74 0 101 2 2 25 0 29 81 6 1 0 88 233
11:30 - 12:30 2 15 1 0 18 15 16 90 0 121 3 3 27 0 33 92 8 0 0 100 272
11:45 - 12:45 2 16 0 0 18 21 17 90 0 128 2 4 26 0 32 90 7 0 0 97 275
12:00 - 1:00 2 14 1 0 17 24 14 103 0 141 2 5 20 0 27 93 6 0 0 99 284
12:15 - 1:15 2 14 1 0 17 26 13 103 0 142 2 4 21 0 27 90 3 0 0 93 279
12:30 - 1:30 1 13 1 0 15 31 12 106 0 149 1 5 18 1 25 88 1 0 0 89 278
12:45 - 1:45 0 10 1 0 11 30 10 112 0 152 1 4 21 1 27 86 1 0 0 87 277
1:00 - 2:00 1 15 0 0 16 26 7 100 0 133 1 4 23 1 29 83 3 0 0 86 264
1:15 - 2:15 1 16 0 0 17 26 8 88 0 122 0 4 23 1 28 81 6 0 0 87 254
1:30 - 2:30 1 13 0 0 14 21 7 81 0 109 0 4 25 0 29 79 7 0 0 86 238
1:45 - 2:45 1 11 0 0 12 22 8 79 0 109 0 5 24 0 29 85 6 0 0 91 241
2:00 - 3:00 1 19 0 0 20 26 12 81 0 119 0 5 25 0 30 87 5 0 0 92 261
2:15 - 3:15 2 20 0 0 22 24 12 90 0 126 0 4 25 0 29 91 3 0 1 95 272
2:30 - 3:30 2 36 0 0 38 29 15 101 0 145 0 2 28 0 30 85 4 0 1 90 303
2:45 - 3:45 2 38 1 0 41 30 16 118 0 164 0 1 33 0 34 80 5 0 1 86 325
3:00 - 4:00 1 29 1 0 31 36 12 128 0 176 0 1 28 0 29 68 6 0 1 75 311
3:15 - 4:15 0 30 1 0 31 45 13 146 0 204 1 1 27 0 29 65 6 0 0 71 335
3:30 - 4:30 1 18 1 0 20 50 9 159 0 218 2 2 25 0 29 76 5 1 0 82 349
3:45 - 4:45 1 16 0 0 17 53 9 157 0 219 2 5 23 0 30 83 6 1 0 90 356
4:00 - 5:00 1 14 1 0 16 52 10 157 0 219 3 7 26 0 36 94 6 3 0 103 374
4:15 - 5:15 2 22 1 0 25 52 8 162 0 222 2 12 26 0 40 98 5 3 0 106 393
4:30 - 5:30 1 21 1 0 23 53 9 175 0 237 1 14 27 0 42 98 6 2 0 106 408
4:45 - 5:45 3 32 1 0 36 57 9 181 0 247 1 15 26 1 43 93 5 2 0 100 426
5:00 - 6:00 3 34 0 0 37 64 7 202 0 273 1 14 38 1 54 89 3 0 0 92 456
5:15 - 6:15 2 26 0 0 28 72 7 208 0 287 1 9 44 2 56 94 3 0 0 97 468
5:30 - 6:30 2 24 1 0 27 76 10 202 0 288 1 7 41 2 51 90 1 0 0 91 457
5:45 - 6:45 0 13 1 0 14 81 9 211 0 301 1 4 43 1 49 100 2 0 0 102 466
6:00 - 7:00 0 10 1 0 11 77 10 198 0 285 0 5 33 1 39 104 4 0 0 108 443

PEAK HOUR
8:15 - 9:15 2 10 0 0 12 27 14 57 0 98 0 5 53 2 60 170 3 1 1 175 345
5:15 - 6:15 2 26 0 0 28 72 7 208 0 287 1 9 44 2 56 94 3 0 0 97 468



MEDIUMS TURNING MOVEMENT COUNT - SUMMARY
Counted by: VCU

Intersection of: Crystal Rock Drive Date: October 09, 2018 Tuesday
and: Kinster Drive - Waters Landing Drive Weather: Warm, Light Rain

Location: Montgomery County, Maryland Entered by: BGJ Star Rating: 5
TOTAL

on: Crystal Rock Drive on: Crystal Rock Drive on: Kinster Drive on: Waters Landing Drive N + S
TIME +

RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL E + W

AM
7:00 - 7:15 0 0 0 0 0 2 0 2 0 4 0 0 1 0 1 2 0 0 0 2 7
7:15 - 7:30 0 0 0 0 0 0 1 2 0 3 0 0 0 0 0 2 0 0 0 2 5
7:30 - 7:45 0 1 0 0 1 0 1 1 0 2 0 0 1 0 1 1 0 1 0 2 6
7:45 - 8:00 0 1 0 0 1 0 3 4 0 7 0 1 0 0 1 0 0 0 0 0 9
8:00 - 8:15 0 0 0 0 0 0 2 4 0 6 0 0 1 0 1 1 0 0 0 1 8
8:15 - 8:30 0 0 0 0 0 1 2 1 0 4 0 1 0 0 1 2 0 0 0 2 7
8:30 - 8:45 0 2 0 0 2 0 3 2 0 5 0 0 0 0 0 2 0 0 0 2 9
8:45 - 9:00 0 2 0 0 2 0 1 5 0 6 0 0 0 0 0 0 0 0 0 0 8
9:00 - 9:15 0 4 0 0 4 2 3 1 0 6 0 1 0 0 1 2 0 1 0 3 14
9:15 - 9:30 0 5 0 0 5 1 0 1 0 2 1 0 0 0 1 2 0 0 0 2 10
9:30 - 9:45 0 2 0 0 2 2 3 0 0 5 0 1 0 0 1 1 0 0 0 1 9
9:45 - 10:00 0 7 0 0 7 0 4 1 0 5 0 0 0 0 0 0 0 0 0 0 12

10:00 - 10:15 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 1 0 0 0 1 2
10:15 - 10:30 0 4 0 0 4 1 1 2 0 4 0 0 0 0 0 0 0 0 0 0 8
10:30 - 10:45 0 3 0 0 3 1 3 1 0 5 1 0 0 0 1 2 0 0 0 2 11
10:45 - 11:00 0 2 0 0 2 1 2 1 0 4 0 0 0 0 0 0 0 0 0 0 6
11:00 - 11:15 0 2 0 0 2 1 3 0 0 4 0 0 0 0 0 1 0 0 0 1 7
11:15 - 11:30 0 2 1 0 3 0 1 2 0 3 0 0 1 0 1 0 0 0 0 0 7
11:30 - 11:45 0 3 0 0 3 0 2 0 0 2 0 0 0 0 0 2 0 0 0 2 7
11:45 - 12:00 0 1 0 0 1 1 1 1 0 3 0 2 0 0 2 0 0 0 0 0 6
12:00 - 12:15 0 1 0 0 1 0 0 2 0 2 0 0 0 0 0 1 0 0 0 1 4
12:15 - 12:30 0 0 0 0 0 0 0 2 0 2 0 0 0 0 0 0 0 0 0 0 2
12:30 - 12:45 0 0 0 0 0 1 2 0 0 3 0 0 0 0 0 1 0 0 0 1 4
12:45 - 1:00 1 0 0 0 1 0 3 1 0 4 0 0 0 0 0 0 0 0 0 0 5
1:00 - 1:15 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 1
1:15 - 1:30 0 1 0 0 1 0 0 1 0 1 0 0 1 0 1 1 0 0 0 1 4
1:30 - 1:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1
1:45 - 2:00 0 2 0 0 2 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 3
2:00 - 2:15 0 1 0 0 1 0 1 0 0 1 0 0 0 0 0 2 0 0 0 2 4
2:15 - 2:30 0 0 0 0 0 1 0 3 0 4 0 0 1 0 1 2 1 0 0 3 8
2:30 - 2:45 0 0 0 0 0 0 3 1 0 4 0 0 0 0 0 1 0 0 0 1 5
2:45 - 3:00 0 0 0 0 0 1 0 5 0 6 0 1 0 0 1 0 0 0 0 0 7
3:00 - 3:15 0 1 0 0 1 0 0 1 0 1 0 0 0 0 0 2 0 0 0 2 4
3:15 - 3:30 1 1 0 0 2 1 1 3 0 5 0 1 0 0 1 1 0 0 0 1 9
3:30 - 3:45 0 1 0 0 1 1 0 1 0 2 0 0 0 0 0 4 0 0 0 4 7
3:45 - 4:00 0 0 0 0 0 0 0 2 0 2 0 0 0 0 0 0 0 0 0 0 2
4:00 - 4:15 0 1 0 0 1 1 0 2 0 3 0 1 0 0 1 3 0 0 0 3 8
4:15 - 4:30 0 0 0 0 0 0 1 1 0 2 0 0 0 0 0 2 0 0 0 2 4
4:30 - 4:45 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 2 0 0 0 2 3
4:45 - 5:00 0 1 0 0 1 0 0 2 0 2 0 0 0 0 0 1 0 0 0 1 4
5:00 - 5:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1
5:15 - 5:30 0 1 0 0 1 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 2
5:30 - 5:45 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 2
5:45 - 6:00 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 1
6:00 - 6:15 0 2 0 0 2 0 0 0 0 0 0 0 0 0 0 3 0 0 0 3 5
6:15 - 6:30 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 1
6:30 - 6:45 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 1 0 0 0 1 2
6:45 - 7:00 0 2 0 0 2 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 3

12 Hr Totals 2 57 1 0 60 19 50 64 0 133 2 9 6 0 17 51 1 2 0 54 264

TRAFFIC FROM NORTH TRAFFIC FROM SOUTH TRAFFIC FROM EAST TRAFFIC FROM WEST



MEDIUMS TURNING MOVEMENT COUNT - SUMMARY
Counted by: VCU

Intersection of: Crystal Rock Drive Date: October 09, 2018 Tuesday
and: Kinster Drive - Waters Landing Drive Weather: Warm, Light Rain

Location: Montgomery County, Maryland Entered by: BGJ Star Rating: 5
TOTAL

on: Crystal Rock Drive on: Crystal Rock Drive on: Kinster Drive on: Waters Landing Drive N + S
TIME +

RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL E + W

TRAFFIC FROM NORTH TRAFFIC FROM SOUTH TRAFFIC FROM EAST TRAFFIC FROM WEST

1 Hr Totals
7:00 - 8:00 0 2 0 0 2 2 5 9 0 16 0 1 2 0 3 5 0 1 0 6 27
7:15 - 8:15 0 2 0 0 2 0 7 11 0 18 0 1 2 0 3 4 0 1 0 5 28
7:30 - 8:30 0 2 0 0 2 1 8 10 0 19 0 2 2 0 4 4 0 1 0 5 30
7:45 - 8:45 0 3 0 0 3 1 10 11 0 22 0 2 1 0 3 5 0 0 0 5 33
8:00 - 9:00 0 4 0 0 4 1 8 12 0 21 0 1 1 0 2 5 0 0 0 5 32
8:15 - 9:15 0 8 0 0 8 3 9 9 0 21 0 2 0 0 2 6 0 1 0 7 38
8:30 - 9:30 0 13 0 0 13 3 7 9 0 19 1 1 0 0 2 6 0 1 0 7 41
8:45 - 9:45 0 13 0 0 13 5 7 7 0 19 1 2 0 0 3 5 0 1 0 6 41
9:00 - 10:00 0 18 0 0 18 5 10 3 0 18 1 2 0 0 3 5 0 1 0 6 45
9:15 - 10:15 0 14 0 0 14 3 8 2 0 13 1 1 0 0 2 4 0 0 0 4 33
9:30 - 10:30 0 13 0 0 13 3 9 3 0 15 0 1 0 0 1 2 0 0 0 2 31
9:45 - 10:45 0 14 0 0 14 2 9 4 0 15 1 0 0 0 1 3 0 0 0 3 33

10:00 - 11:00 0 9 0 0 9 3 7 4 0 14 1 0 0 0 1 3 0 0 0 3 27
10:15 - 11:15 0 11 0 0 11 4 9 4 0 17 1 0 0 0 1 3 0 0 0 3 32
10:30 - 11:30 0 9 1 0 10 3 9 4 0 16 1 0 1 0 2 3 0 0 0 3 31
10:45 - 11:45 0 9 1 0 10 2 8 3 0 13 0 0 1 0 1 3 0 0 0 3 27
11:00 - 12:00 0 8 1 0 9 2 7 3 0 12 0 2 1 0 3 3 0 0 0 3 27
11:15 - 12:15 0 7 1 0 8 1 4 5 0 10 0 2 1 0 3 3 0 0 0 3 24
11:30 - 12:30 0 5 0 0 5 1 3 5 0 9 0 2 0 0 2 3 0 0 0 3 19
11:45 - 12:45 0 2 0 0 2 2 3 5 0 10 0 2 0 0 2 2 0 0 0 2 16
12:00 - 1:00 1 1 0 0 2 1 5 5 0 11 0 0 0 0 0 2 0 0 0 2 15
12:15 - 1:15 1 0 0 0 1 1 6 3 0 10 0 0 0 0 0 1 0 0 0 1 12
12:30 - 1:30 1 1 0 0 2 1 6 2 0 9 0 0 1 0 1 2 0 0 0 2 14
12:45 - 1:45 1 1 0 0 2 0 4 2 0 6 0 0 1 0 1 2 0 0 0 2 11
1:00 - 2:00 0 3 0 0 3 0 2 1 0 3 0 0 1 0 1 2 0 0 0 2 9
1:15 - 2:15 0 4 0 0 4 0 2 1 0 3 0 0 1 0 1 4 0 0 0 4 12
1:30 - 2:30 0 3 0 0 3 1 2 3 0 6 0 0 1 0 1 5 1 0 0 6 16
1:45 - 2:45 0 3 0 0 3 1 5 4 0 10 0 0 1 0 1 5 1 0 0 6 20
2:00 - 3:00 0 1 0 0 1 2 4 9 0 15 0 1 1 0 2 5 1 0 0 6 24
2:15 - 3:15 0 1 0 0 1 2 3 10 0 15 0 1 1 0 2 5 1 0 0 6 24
2:30 - 3:30 1 2 0 0 3 2 4 10 0 16 0 2 0 0 2 4 0 0 0 4 25
2:45 - 3:45 1 3 0 0 4 3 1 10 0 14 0 2 0 0 2 7 0 0 0 7 27
3:00 - 4:00 1 3 0 0 4 2 1 7 0 10 0 1 0 0 1 7 0 0 0 7 22
3:15 - 4:15 1 3 0 0 4 3 1 8 0 12 0 2 0 0 2 8 0 0 0 8 26
3:30 - 4:30 0 2 0 0 2 2 1 6 0 9 0 1 0 0 1 9 0 0 0 9 21
3:45 - 4:45 0 1 0 0 1 1 1 6 0 8 0 1 0 0 1 7 0 0 0 7 17
4:00 - 5:00 0 2 0 0 2 1 1 6 0 8 0 1 0 0 1 8 0 0 0 8 19
4:15 - 5:15 0 1 0 0 1 0 1 4 0 5 0 0 0 0 0 6 0 0 0 6 12
4:30 - 5:30 0 2 0 0 2 0 0 4 0 4 0 0 0 0 0 4 0 0 0 4 10
4:45 - 5:45 0 3 0 0 3 0 0 3 0 3 0 0 0 0 0 3 0 0 0 3 9
5:00 - 6:00 0 2 0 0 2 0 0 2 0 2 0 0 0 0 0 2 0 0 0 2 6
5:15 - 6:15 0 4 0 0 4 0 0 2 0 2 0 0 0 0 0 4 0 0 0 4 10
5:30 - 6:30 0 3 0 0 3 0 0 2 0 2 0 0 0 0 0 4 0 0 0 4 9
5:45 - 6:45 0 2 0 0 2 0 0 3 0 3 0 0 0 0 0 4 0 0 0 4 9
6:00 - 7:00 0 4 0 0 4 0 0 3 0 3 0 0 0 0 0 4 0 0 0 4 11

PEAK HOUR
8:15 - 9:15 0 8 0 0 8 3 9 9 0 21 0 2 0 0 2 6 0 1 0 7 38
5:15 - 6:15 0 4 0 0 4 0 0 2 0 2 0 0 0 0 0 4 0 0 0 4 10



HEAVY TRUCKS TURNING MOVEMENT COUNT - SUMMARY
Counted by: VCU

Intersection of: Crystal Rock Drive Date: October 09, 2018 Tuesday
and: Kinster Drive - Waters Landing Drive Weather: Warm, Light Rain

Location: Montgomery County, Maryland Entered by: BGJ Star Rating: 5
TOTAL

on: Crystal Rock Drive on: Crystal Rock Drive on: Kinster Drive on: Waters Landing Drive N + S
TIME +

RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL E + W

AM
7:00 - 7:15 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 1
7:15 - 7:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 - 7:45 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
7:45 - 8:00 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
8:00 - 8:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 - 8:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 - 8:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 - 9:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:00 - 9:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:15 - 9:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:30 - 9:45 0 0 0 0 0 0 2 0 0 2 0 0 0 0 0 0 0 0 0 0 2
9:45 - 10:00 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

10:00 - 10:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1
10:15 - 10:30 0 1 0 0 1 0 2 0 0 2 0 0 0 0 0 0 0 0 0 0 3
10:30 - 10:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:45 - 11:00 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
11:00 - 11:15 0 0 0 0 0 0 2 0 0 2 0 0 0 0 0 0 0 0 0 0 2
11:15 - 11:30 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
11:30 - 11:45 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
11:45 - 12:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:00 - 12:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:15 - 12:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:30 - 12:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:45 - 1:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:00 - 1:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:15 - 1:30 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 1
1:30 - 1:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:45 - 2:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:00 - 2:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:15 - 2:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:30 - 2:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:45 - 3:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:00 - 3:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:15 - 3:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:30 - 3:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:45 - 4:00 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
4:00 - 4:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 - 4:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 - 4:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 - 5:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 - 5:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 - 5:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 - 5:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 - 6:00 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
6:00 - 6:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:15 - 6:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:30 - 6:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:45 - 7:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12 Hr Totals 0 8 1 0 9 0 7 0 0 7 1 0 0 0 1 1 0 0 0 1 18

TRAFFIC FROM NORTH TRAFFIC FROM SOUTH TRAFFIC FROM EAST TRAFFIC FROM WEST



HEAVY TRUCKS TURNING MOVEMENT COUNT - SUMMARY
Counted by: VCU

Intersection of: Crystal Rock Drive Date: October 09, 2018 Tuesday
and: Kinster Drive - Waters Landing Drive Weather: Warm, Light Rain

Location: Montgomery County, Maryland Entered by: BGJ Star Rating: 5
TOTAL

on: Crystal Rock Drive on: Crystal Rock Drive on: Kinster Drive on: Waters Landing Drive N + S
TIME +

RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL E + W

TRAFFIC FROM NORTH TRAFFIC FROM SOUTH TRAFFIC FROM EAST TRAFFIC FROM WEST

1 Hr Totals
7:00 - 8:00 0 2 0 0 2 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 3
7:15 - 8:15 0 2 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
7:30 - 8:30 0 2 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
7:45 - 8:45 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
8:00 - 9:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 - 9:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 - 9:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 - 9:45 0 0 0 0 0 0 2 0 0 2 0 0 0 0 0 0 0 0 0 0 2
9:00 - 10:00 0 0 1 0 1 0 2 0 0 2 0 0 0 0 0 0 0 0 0 0 3
9:15 - 10:15 0 0 1 0 1 0 2 0 0 2 0 0 0 0 0 1 0 0 0 1 4
9:30 - 10:30 0 1 1 0 2 0 4 0 0 4 0 0 0 0 0 1 0 0 0 1 7
9:45 - 10:45 0 1 1 0 2 0 2 0 0 2 0 0 0 0 0 1 0 0 0 1 5

10:00 - 11:00 0 2 0 0 2 0 2 0 0 2 0 0 0 0 0 1 0 0 0 1 5
10:15 - 11:15 0 2 0 0 2 0 4 0 0 4 0 0 0 0 0 0 0 0 0 0 6
10:30 - 11:30 0 2 0 0 2 0 2 0 0 2 0 0 0 0 0 0 0 0 0 0 4
10:45 - 11:45 0 3 0 0 3 0 2 0 0 2 0 0 0 0 0 0 0 0 0 0 5
11:00 - 12:00 0 2 0 0 2 0 2 0 0 2 0 0 0 0 0 0 0 0 0 0 4
11:15 - 12:15 0 2 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
11:30 - 12:30 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
11:45 - 12:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:00 - 1:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:15 - 1:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:30 - 1:30 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 1
12:45 - 1:45 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 1
1:00 - 2:00 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 1
1:15 - 2:15 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 1
1:30 - 2:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:45 - 2:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:00 - 3:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:15 - 3:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:30 - 3:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:45 - 3:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:00 - 4:00 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
3:15 - 4:15 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
3:30 - 4:30 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
3:45 - 4:45 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
4:00 - 5:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 - 5:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 - 5:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 - 5:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 - 6:00 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
5:15 - 6:15 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
5:30 - 6:30 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
5:45 - 6:45 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
6:00 - 7:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PEAK HOUR
8:15 - 9:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 - 6:15 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1



BICYCLES TURNING MOVEMENT COUNT - SUMMARY
Counted by: VCU

Intersection of: Crystal Rock Drive Date: October 09, 2018 Tuesday
and: Kinster Drive - Waters Landing Drive Weather: Warm, Light Rain

Location: Montgomery County, Maryland Entered by: BGJ Star Rating: 5
TOTAL

on: Crystal Rock Drive on: Crystal Rock Drive on: Kinster Drive on: Waters Landing Drive N + S
TIME +

RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL E + W

AM
7:00 - 7:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 - 7:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 - 7:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 - 8:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 - 8:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 - 8:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 - 8:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 - 9:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:00 - 9:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:15 - 9:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:30 - 9:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:45 - 10:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10:00 - 10:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:15 - 10:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:30 - 10:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:45 - 11:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:00 - 11:15 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
11:15 - 11:30 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
11:30 - 11:45 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
11:45 - 12:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:00 - 12:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:15 - 12:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:30 - 12:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:45 - 1:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:00 - 1:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:15 - 1:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:30 - 1:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:45 - 2:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:00 - 2:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:15 - 2:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:30 - 2:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:45 - 3:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:00 - 3:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:15 - 3:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:30 - 3:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1
3:45 - 4:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:00 - 4:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 - 4:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 - 4:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1
4:45 - 5:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 - 5:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 - 5:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 - 5:45 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 1
5:45 - 6:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:00 - 6:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1
6:15 - 6:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:30 - 6:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:45 - 7:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12 Hr Totals 3 0 0 0 3 0 1 0 0 1 0 0 0 0 0 1 1 1 0 3 7

TRAFFIC FROM NORTH TRAFFIC FROM SOUTH TRAFFIC FROM EAST TRAFFIC FROM WEST



BICYCLES TURNING MOVEMENT COUNT - SUMMARY
Counted by: VCU

Intersection of: Crystal Rock Drive Date: October 09, 2018 Tuesday
and: Kinster Drive - Waters Landing Drive Weather: Warm, Light Rain

Location: Montgomery County, Maryland Entered by: BGJ Star Rating: 5
TOTAL

on: Crystal Rock Drive on: Crystal Rock Drive on: Kinster Drive on: Waters Landing Drive N + S
TIME +

RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL E + W

TRAFFIC FROM NORTH TRAFFIC FROM SOUTH TRAFFIC FROM EAST TRAFFIC FROM WEST

1 Hr Totals
7:00 - 8:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 - 8:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 - 8:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 - 8:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 - 9:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 - 9:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 - 9:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 - 9:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:00 - 10:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:15 - 10:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:30 - 10:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:45 - 10:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10:00 - 11:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:15 - 11:15 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
10:30 - 11:30 2 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
10:45 - 11:45 3 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
11:00 - 12:00 3 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
11:15 - 12:15 2 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
11:30 - 12:30 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
11:45 - 12:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:00 - 1:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:15 - 1:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:30 - 1:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:45 - 1:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:00 - 2:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:15 - 2:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:30 - 2:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:45 - 2:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:00 - 3:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:15 - 3:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:30 - 3:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:45 - 3:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1
3:00 - 4:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1
3:15 - 4:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1
3:30 - 4:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1
3:45 - 4:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1
4:00 - 5:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1
4:15 - 5:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1
4:30 - 5:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1
4:45 - 5:45 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 1
5:00 - 6:00 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 1
5:15 - 6:15 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 1 0 0 0 1 2
5:30 - 6:30 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 1 0 0 0 1 2
5:45 - 6:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1
6:00 - 7:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1

PEAK HOUR
8:15 - 9:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 - 6:15 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 1 0 0 0 1 2



PEDESTRIAN AND BICYCLE OBSERVATIONS - SUMMARY
Counted by: VCU

Intersection of: Crystal Rock Drive Date: October 09, 2018 Tuesday
and: Kinster Drive - Waters Landing Drive Weather: Warm, Light Rain

Location: Montgomery County, Maryland Entered by: BGJ Star Rating: 5

TIME

AM
7:00 - 7:15 1 0 0 0
7:15 - 7:30 0 0 1 0
7:30 - 7:45 1 0 0 0
7:45 - 8:00 1 0 0 0
8:00 - 8:15 2 0 1 0
8:15 - 8:30 0 0 0 0
8:30 - 8:45 1 0 0 0
8:45 - 9:00 0 0 0 0
9:00 - 9:15 1 0 0 0
9:15 - 9:30 0 0 0 0
9:30 - 9:45 1 0 0 0
9:45 - 10:00 1 0 0 0

10:00 - 10:15 0 0 1 0
10:15 - 10:30 0 0 0 0
10:30 - 10:45 0 0 0 0
10:45 - 11:00 1 0 0 0
11:00 - 11:15 0 0 1 0
11:15 - 11:30 2 0 2 0
11:30 - 11:45 1 0 0 0
11:45 - 12:00 0 0 0 0
12:00 - 12:15 1 0 0 0
12:15 - 12:30 0 0 0 0
12:30 - 12:45 3 0 0 0
12:45 - 1:00 0 0 0 0
1:00 - 1:15 1 0 0 0
1:15 - 1:30 0 0 0 0
1:30 - 1:45 1 0 0 0
1:45 - 2:00 0 0 0 0
2:00 - 2:15 0 0 0 0
2:15 - 2:30 1 0 0 0
2:30 - 2:45 0 0 1 0
2:45 - 3:00 5 0 1 0
3:00 - 3:15 0 0 0 0
3:15 - 3:30 0 0 0 0
3:30 - 3:45 1 0 0 0
3:45 - 4:00 1 0 0 0
4:00 - 4:15 0 0 0 0
4:15 - 4:30 0 0 0 0
4:30 - 4:45 1 0 1 0
4:45 - 5:00 1 0 3 0
5:00 - 5:15 2 0 1 0
5:15 - 5:30 1 0 0 0
5:30 - 5:45 2 0 0 0
5:45 - 6:00 2 0 2 0
6:00 - 6:15 1 0 1 0
6:15 - 6:30 4 0 0 0
6:30 - 6:45 3 0 0 0
6:45 - 7:00 1 0 0 0

TOTALS 45 0 16 0

NORTH LEG SOUTH LEG
Crystal Rock Drive Crystal Rock Drive

Pedestrians Bicycles Pedestrians Bicycles



PEDESTRIAN AND BICYCLE OBSERVATIONS - SUMMARY
Counted by: VCU

Intersection of: Crystal Rock Drive Date: October 09, 2018 Tuesday
and: Kinster Drive - Waters Landing Drive Weather: Warm, Light Rain

Location: Montgomery County, Maryland Entered by: BGJ Star Rating: 5

AM
7:00 - 7:15 0 0 0 0
7:15 - 7:30 0 0 1 0
7:30 - 7:45 4 0 2 0
7:45 - 8:00 1 0 0 0
8:00 - 8:15 0 0 2 0
8:15 - 8:30 0 0 0 0
8:30 - 8:45 0 0 3 0
8:45 - 9:00 0 0 2 0
9:00 - 9:15 0 0 1 0
9:15 - 9:30 0 0 0 0
9:30 - 9:45 1 0 0 0
9:45 - 10:00 2 0 1 0

10:00 - 10:15 0 0 0 0
10:15 - 10:30 0 0 0 0
10:30 - 10:45 0 0 0 0
10:45 - 11:00 1 0 0 0
11:00 - 11:15 1 0 0 0
11:15 - 11:30 1 0 0 0
11:30 - 11:45 0 0 1 0
11:45 - 12:00 0 0 1 0
12:00 - 12:15 0 0 1 0
12:15 - 12:30 0 0 2 0
12:30 - 12:45 3 0 0 0
12:45 - 1:00 0 0 0 0
1:00 - 1:15 1 0 0 0
1:15 - 1:30 0 0 2 0
1:30 - 1:45 0 0 2 0
1:45 - 2:00 0 0 0 0
2:00 - 2:15 1 0 1 0
2:15 - 2:30 1 0 0 0
2:30 - 2:45 0 0 2 0
2:45 - 3:00 2 0 0 0
3:00 - 3:15 0 0 0 0
3:15 - 3:30 0 0 0 0
3:30 - 3:45 0 0 1 0
3:45 - 4:00 2 0 1 0
4:00 - 4:15 0 0 1 0
4:15 - 4:30 0 0 0 0
4:30 - 4:45 0 0 0 0
4:45 - 5:00 4 0 1 0
5:00 - 5:15 0 1 1 0
5:15 - 5:30 0 0 3 0
5:30 - 5:45 0 0 6 0
5:45 - 6:00 2 0 0 0
6:00 - 6:15 1 0 1 0
6:15 - 6:30 0 0 3 0
6:30 - 6:45 0 0 4 0
6:45 - 7:00 2 0 4 0

TOTALS 30 1 50 0

Kinster Drive Waters Landing Drive
Pedestrians Bicycles Pedestrians Bicycles

EAST LEG WEST LEG



TOTALS TURNING MOVEMENT COUNT - SUMMARY
Counted by: VCU

Intersection of: Crystal Rock Drive Date: October 09, 2018 Tuesday
and: Kinster Drive - Waters Landing Drive Weather: Warm, Light Rain

Location: Montgomery County, Maryland Entered by: BGJ Star Rating: 5
TOTAL

on: Crystal Rock Drive on: Crystal Rock Drive on: Kinster Drive on: Waters Landing Drive N + S
TIME +

RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL E + W

AM
7:00 - 7:15 0 2 0 0 2 4 2 16 0 22 1 0 12 0 13 49 1 0 0 50 87
7:15 - 7:30 0 3 0 0 3 3 7 10 1 21 0 0 17 1 18 51 0 1 0 52 94
7:30 - 7:45 0 2 0 0 2 7 6 12 0 25 0 0 9 0 9 37 1 1 0 39 75
7:45 - 8:00 0 4 0 0 4 12 5 16 0 33 0 3 14 0 17 40 3 0 0 43 97
8:00 - 8:15 0 3 0 0 3 12 2 15 0 29 0 0 13 0 13 37 0 0 0 37 82
8:15 - 8:30 1 2 0 0 3 7 4 16 0 27 0 2 21 0 23 36 1 1 0 38 91
8:30 - 8:45 0 4 0 0 4 3 5 17 0 25 0 2 17 0 19 43 0 0 0 43 91
8:45 - 9:00 1 7 0 0 8 12 4 18 0 34 0 2 6 1 9 47 2 0 1 50 101
9:00 - 9:15 0 5 0 0 5 8 10 15 0 33 0 1 9 1 11 50 0 1 0 51 100
9:15 - 9:30 0 7 0 0 7 2 1 12 0 15 1 0 4 0 5 33 2 0 0 35 62
9:30 - 9:45 0 4 0 0 4 11 9 14 0 34 0 1 10 1 12 33 0 0 0 33 83
9:45 - 10:00 0 11 1 0 12 1 4 18 0 23 0 0 5 0 5 23 1 1 0 25 65

10:00 - 10:15 1 4 0 0 5 3 4 11 0 18 0 0 6 0 6 22 0 1 0 23 52
10:15 - 10:30 1 7 0 0 8 6 5 17 0 28 0 0 6 0 6 22 1 0 0 23 65
10:30 - 10:45 0 7 0 0 7 4 5 17 0 26 1 0 9 0 10 29 0 0 0 29 72
10:45 - 11:00 1 5 0 0 6 4 6 18 0 28 0 1 5 2 8 25 0 0 0 25 67
11:00 - 11:15 2 7 0 0 9 5 8 14 0 27 0 1 7 0 8 22 0 1 0 23 67
11:15 - 11:30 0 4 2 0 6 2 3 14 0 19 0 0 6 0 6 11 0 1 0 12 43
11:30 - 11:45 1 11 1 0 13 1 4 14 0 19 1 0 5 0 6 23 2 0 0 25 63
11:45 - 12:00 0 3 0 0 3 6 8 24 0 38 0 2 10 0 12 24 1 0 0 25 78
12:00 - 12:15 0 3 0 0 3 5 3 27 0 35 1 2 5 0 8 26 3 0 0 29 75
12:15 - 12:30 1 4 0 0 5 4 4 30 0 38 1 1 7 0 9 22 2 0 0 24 76
12:30 - 12:45 1 8 0 0 9 8 5 14 0 27 0 1 4 0 5 20 1 0 0 21 62
12:45 - 1:00 1 0 1 0 2 8 7 37 0 52 0 1 4 0 5 27 0 0 0 27 86
1:00 - 1:15 0 2 0 0 2 7 3 25 0 35 1 1 6 0 8 22 0 0 0 22 67
1:15 - 1:30 0 4 0 0 4 9 4 32 0 45 0 2 5 1 8 21 0 0 0 21 78
1:30 - 1:45 0 5 0 0 5 6 1 20 0 27 0 0 7 0 7 18 1 0 0 19 58
1:45 - 2:00 1 7 0 0 8 4 2 24 0 30 0 1 6 0 7 24 2 0 0 26 71
2:00 - 2:15 0 4 0 0 4 7 4 13 0 24 0 1 6 0 7 22 3 0 0 25 60
2:15 - 2:30 0 0 0 0 0 5 2 27 0 34 0 2 7 0 9 20 2 0 0 22 65
2:30 - 2:45 0 3 0 0 3 7 5 19 0 31 0 1 6 0 7 24 0 0 0 24 65
2:45 - 3:00 1 13 0 0 14 9 5 31 0 45 0 2 7 0 9 26 1 0 0 27 95
3:00 - 3:15 1 5 0 0 6 5 3 23 0 31 0 0 6 0 6 26 1 0 1 28 71
3:15 - 3:30 1 17 0 0 18 10 6 38 0 54 0 1 9 0 10 13 2 0 0 15 97
3:30 - 3:45 0 6 1 0 7 9 3 36 0 48 0 0 11 0 11 22 1 0 0 23 89
3:45 - 4:00 0 5 0 0 5 14 1 38 0 53 0 1 2 0 3 14 2 0 0 16 77
4:00 - 4:15 0 6 0 0 6 15 4 42 0 61 1 1 5 0 7 24 1 0 0 25 99
4:15 - 4:30 1 4 0 0 5 14 2 49 0 65 1 1 7 0 9 25 1 1 0 27 106
4:30 - 4:45 0 3 0 0 3 11 3 34 0 48 0 3 9 0 12 27 2 0 0 29 92
4:45 - 5:00 0 3 1 0 4 13 2 38 0 53 1 3 5 0 9 26 2 2 0 30 96
5:00 - 5:15 1 13 0 0 14 14 2 45 0 61 0 5 5 0 10 26 0 0 0 26 111
5:15 - 5:30 0 4 0 0 4 15 2 62 0 79 0 3 8 0 11 23 2 0 0 25 119
5:30 - 5:45 2 15 0 0 17 15 3 39 0 57 0 4 8 1 13 21 1 0 0 22 109
5:45 - 6:00 0 5 0 0 5 20 0 58 0 78 1 2 17 0 20 21 0 0 0 21 124
6:00 - 6:15 0 7 0 0 7 22 2 51 0 75 0 0 11 1 12 33 0 0 0 33 127
6:15 - 6:30 0 1 1 0 2 19 5 56 0 80 0 1 5 0 6 19 0 0 0 19 107
6:30 - 6:45 0 3 0 0 3 20 2 49 0 71 0 1 10 0 11 31 2 0 0 33 118
6:45 - 7:00 0 3 0 0 3 16 1 45 0 62 0 3 7 0 10 25 2 0 0 27 102

12 Hr Totals 19 255 8 0 282 424 188 1310 1 1923 11 59 386 9 465 1305 49 11 2 1367 4037

TRAFFIC FROM NORTH TRAFFIC FROM SOUTH TRAFFIC FROM EAST TRAFFIC FROM WEST



TOTALS TURNING MOVEMENT COUNT - SUMMARY
Counted by: VCU

Intersection of: Crystal Rock Drive Date: October 09, 2018 Tuesday
and: Kinster Drive - Waters Landing Drive Weather: Warm, Light Rain

Location: Montgomery County, Maryland Entered by: BGJ Star Rating: 5
TOTAL

on: Crystal Rock Drive on: Crystal Rock Drive on: Kinster Drive on: Waters Landing Drive N + S
TIME +

RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL RIGHT THRU LEFT U-TN TOTAL E + W

TRAFFIC FROM NORTH TRAFFIC FROM SOUTH TRAFFIC FROM EAST TRAFFIC FROM WEST

1 Hr Totals
7:00 - 8:00 0 11 0 0 11 26 20 54 1 101 1 3 52 1 57 177 5 2 0 184 353
7:15 - 8:15 0 12 0 0 12 34 20 53 1 108 0 3 53 1 57 165 4 2 0 171 348
7:30 - 8:30 1 11 0 0 12 38 17 59 0 114 0 5 57 0 62 150 5 2 0 157 345
7:45 - 8:45 1 13 0 0 14 34 16 64 0 114 0 7 65 0 72 156 4 1 0 161 361
8:00 - 9:00 2 16 0 0 18 34 15 66 0 115 0 6 57 1 64 163 3 1 1 168 365
8:15 - 9:15 2 18 0 0 20 30 23 66 0 119 0 7 53 2 62 176 3 2 1 182 383
8:30 - 9:30 1 23 0 0 24 25 20 62 0 107 1 5 36 2 44 173 4 1 1 179 354
8:45 - 9:45 1 23 0 0 24 33 24 59 0 116 1 4 29 3 37 163 4 1 1 169 346
9:00 - 10:00 0 27 1 0 28 22 24 59 0 105 1 2 28 2 33 139 3 2 0 144 310
9:15 - 10:15 1 26 1 0 28 17 18 55 0 90 1 1 25 1 28 111 3 2 0 116 262
9:30 - 10:30 2 26 1 0 29 21 22 60 0 103 0 1 27 1 29 100 2 2 0 104 265
9:45 - 10:45 2 29 1 0 32 14 18 63 0 95 1 0 26 0 27 96 2 2 0 100 254

10:00 - 11:00 3 23 0 0 26 17 20 63 0 100 1 1 26 2 30 98 1 1 0 100 256
10:15 - 11:15 4 26 0 0 30 19 24 66 0 109 1 2 27 2 32 98 1 1 0 100 271
10:30 - 11:30 3 23 2 0 28 15 22 63 0 100 1 2 27 2 32 87 0 2 0 89 249
10:45 - 11:45 4 27 3 0 34 12 21 60 0 93 1 2 23 2 28 81 2 2 0 85 240
11:00 - 12:00 3 25 3 0 31 14 23 66 0 103 1 3 28 0 32 80 3 2 0 85 251
11:15 - 12:15 1 21 3 0 25 14 18 79 0 111 2 4 26 0 32 84 6 1 0 91 259
11:30 - 12:30 2 21 1 0 24 16 19 95 0 130 3 5 27 0 35 95 8 0 0 103 292
11:45 - 12:45 2 18 0 0 20 23 20 95 0 138 2 6 26 0 34 92 7 0 0 99 291
12:00 - 1:00 3 15 1 0 19 25 19 108 0 152 2 5 20 0 27 95 6 0 0 101 299
12:15 - 1:15 3 14 1 0 18 27 19 106 0 152 2 4 21 0 27 91 3 0 0 94 291
12:30 - 1:30 2 14 1 0 17 32 19 108 0 159 1 5 19 1 26 90 1 0 0 91 293
12:45 - 1:45 1 11 1 0 13 30 15 114 0 159 1 4 22 1 28 88 1 0 0 89 289
1:00 - 2:00 1 18 0 0 19 26 10 101 0 137 1 4 24 1 30 85 3 0 0 88 274
1:15 - 2:15 1 20 0 0 21 26 11 89 0 126 0 4 24 1 29 85 6 0 0 91 267
1:30 - 2:30 1 16 0 0 17 22 9 84 0 115 0 4 26 0 30 84 8 0 0 92 254
1:45 - 2:45 1 14 0 0 15 23 13 83 0 119 0 5 25 0 30 90 7 0 0 97 261
2:00 - 3:00 1 20 0 0 21 28 16 90 0 134 0 6 26 0 32 92 6 0 0 98 285
2:15 - 3:15 2 21 0 0 23 26 15 100 0 141 0 5 26 0 31 96 4 0 1 101 296
2:30 - 3:30 3 38 0 0 41 31 19 111 0 161 0 4 28 0 32 89 4 0 1 94 328
2:45 - 3:45 3 41 1 0 45 33 17 128 0 178 0 3 33 0 36 87 5 0 1 93 352
3:00 - 4:00 2 33 1 0 36 38 13 135 0 186 0 2 28 0 30 75 6 0 1 82 334
3:15 - 4:15 1 34 1 0 36 48 14 154 0 216 1 3 27 0 31 73 6 0 0 79 362
3:30 - 4:30 1 21 1 0 23 52 10 165 0 227 2 3 25 0 30 85 5 1 0 91 371
3:45 - 4:45 1 18 0 0 19 54 10 163 0 227 2 6 23 0 31 90 6 1 0 97 374
4:00 - 5:00 1 16 1 0 18 53 11 163 0 227 3 8 26 0 37 102 6 3 0 111 393
4:15 - 5:15 2 23 1 0 26 52 9 166 0 227 2 12 26 0 40 104 5 3 0 112 405
4:30 - 5:30 1 23 1 0 25 53 9 179 0 241 1 14 27 0 42 102 6 2 0 110 418
4:45 - 5:45 3 35 1 0 39 57 9 184 0 250 1 15 26 1 43 96 5 2 0 103 435
5:00 - 6:00 3 37 0 0 40 64 7 204 0 275 1 14 38 1 54 91 3 0 0 94 463
5:15 - 6:15 2 31 0 0 33 72 7 210 0 289 1 9 44 2 56 98 3 0 0 101 479
5:30 - 6:30 2 28 1 0 31 76 10 204 0 290 1 7 41 2 51 94 1 0 0 95 467
5:45 - 6:45 0 16 1 0 17 81 9 214 0 304 1 4 43 1 49 104 2 0 0 106 476
6:00 - 7:00 0 14 1 0 15 77 10 201 0 288 0 5 33 1 39 108 4 0 0 112 454

PEAK HOUR
8:15 - 9:15 2 18 0 0 20 30 23 66 0 119 0 7 53 2 62 176 3 2 1 182 383
5:15 - 6:15 2 31 0 0 33 72 7 210 0 289 1 9 44 2 56 98 3 0 0 101 479
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Dorsey Mill Road 
Montgomery County, Maryland 

January 13, 2016 
 

Traffic Signal Warrant Analysis 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Prepared for: 
Dewberry 
Brandon J. Fritz 
2101 Gaither Road 
Suite 340 
Rockville, Maryland  20850 
 
 
 

 
 

 



Black Hills - Office

1,097,800 sf. ft. ADT - 12,109

Time In Out In Out

7:00 AM 7.8% 1.1% 945 133

8:00 AM 8.2% 1.0% 993 121

9:00 AM 3.6% 1.4% 436 170

10:00 AM 1.0% 2.2% 121 266

11:00 AM 2.3% 3.0% 279 363

12:00 PM 4.4% 5.0% 533 605

1:00 PM 4.9% 3.9% 593 472

2:00 PM 2.2% 3.0% 266 363

3:00 PM 2.5% 4.8% 303 581

4:00 PM 2.6% 7.6% 315 920

5:00 PM 2.3% 6.7% 279 811

6:00 PM 0.7% 3.4% 85 412

Black Hills - Hotel

350 Rooms ADT - 2,860

Time In Out In Out

7:00 AM 7.8% 1.1% 223 31

8:00 AM 8.2% 1.0% 235 29

9:00 AM 3.6% 1.4% 103 40

10:00 AM 1.0% 2.2% 29 63

11:00 AM 2.3% 3.0% 66 86

12:00 PM 4.4% 5.0% 126 143

1:00 PM 4.9% 3.9% 140 112

2:00 PM 2.2% 3.0% 63 86

3:00 PM 2.5% 4.8% 72 137

4:00 PM 2.6% 7.6% 74 217

5:00 PM 2.3% 6.7% 66 192

6:00 PM 0.7% 3.4% 20 97

EXHIBIT A-2

PROJECTED HOURLY TRAFFIC VOLUMES

FOR NEARBY DEVELOPMENTS

qt, 151027_dorsey mill road bridge\initial\tswa1.xls-site (bh1), f12/04/15



Black Hills - Assisted Living Facilities

102 beds ADT - 271

Time In Out In Out

7:00 AM 0.8% 6.6% 2 18

8:00 AM 1.1% 7.3% 3 20

9:00 AM 1.5% 3.7% 4 10

10:00 AM 1.2% 2.5% 3 7

11:00 AM 2.2% 2.4% 6 7

12:00 PM 2.5% 2.5% 7 7

1:00 PM 2.2% 2.6% 6 7

2:00 PM 2.7% 2.0% 7 5

3:00 PM 3.3% 2.3% 9 6

4:00 PM 4.9% 2.6% 13 7

5:00 PM 7.1% 2.4% 19 7

6:00 PM 5.7% 3.4% 15 9

Black Hills - Garden/Mid-Rise Apartments

1,087 units ADT - 6,711

Time In Out In Out

7:00 AM 0.8% 6.6% 53 441

8:00 AM 1.1% 7.3% 73 488

9:00 AM 1.5% 3.7% 101 251

10:00 AM 1.2% 2.5% 81 170

11:00 AM 2.2% 2.4% 150 162

12:00 PM 2.5% 2.5% 169 165

1:00 PM 2.2% 2.6% 148 175

2:00 PM 2.7% 2.0% 179 136

3:00 PM 3.3% 2.3% 220 155

4:00 PM 4.9% 2.6% 328 176

5:00 PM 7.1% 2.4% 474 163

6:00 PM 5.7% 3.4% 383 229

EXHIBIT A-2 CONT'D

PROJECTED HOURLY TRAFFIC VOLUMES

FOR NEARBY DEVELOPMENTS

qt, 151027_dorsey mill road bridge\initial\tswa1.xls-site (bh2), f12/04/15



Symmetry at Cloverleaf - Office

625,000 sf. ft. ADT - 6,894

Time In Out In Out

7:00 AM 7.8% 1.1% 538 76

8:00 AM 8.2% 1.0% 565 69

9:00 AM 3.6% 1.4% 248 97

10:00 AM 1.0% 2.2% 69 152

11:00 AM 2.3% 3.0% 159 207

12:00 PM 4.4% 5.0% 303 345

1:00 PM 4.9% 3.9% 338 269

2:00 PM 2.2% 3.0% 152 207

3:00 PM 2.5% 4.8% 172 331

4:00 PM 2.6% 7.6% 179 524

5:00 PM 2.3% 6.7% 159 462

6:00 PM 0.7% 3.4% 48 234

Symmetry at Cloverleaf - Retail

125,000 sf. ft. ADT - 7,851

Time In Out In Out

7:00 AM 0.5% 0.3% 28 15

8:00 AM 1.4% 0.5% 71 26

9:00 AM 2.9% 1.1% 148 54

10:00 AM 3.8% 3.3% 197 168

11:00 AM 3.8% 4.2% 197 218

12:00 PM 3.8% 4.1% 197 212

1:00 PM 3.5% 3.8% 179 194

2:00 PM 4.5% 3.9% 233 202

3:00 PM 4.8% 4.8% 249 246

4:00 PM 4.9% 5.2% 251 269

5:00 PM 5.2% 5.5% 267 285

6:00 PM 3.7% 4.2% 192 215

EXHIBIT A-2 CONT'D

PROJECTED HOURLY TRAFFIC VOLUMES

FOR NEARBY DEVELOPMENTS

qt, 151027_dorsey mill road bridge\initial\tswa1.xls-site (s1), f12/04/15



Symmetry at Cloverleaf - Townhouses

150 units ADT - 915

Time In Out In Out

7:00 AM 0.8% 6.6% 7 60

8:00 AM 1.1% 7.3% 10 67

9:00 AM 1.5% 3.7% 14 34

10:00 AM 1.2% 2.5% 11 23

11:00 AM 2.2% 2.4% 20 22

12:00 PM 2.5% 2.5% 23 22

1:00 PM 2.2% 2.6% 20 24

2:00 PM 2.7% 2.0% 24 19

3:00 PM 3.3% 2.3% 30 21

4:00 PM 4.9% 2.6% 45 24

5:00 PM 7.1% 2.4% 65 22

6:00 PM 5.7% 3.4% 52 31

Symmetry at Cloverleaf - Garden/Mid-Rise Apartments

950 units ADT - 5,881

Time In Out In Out

7:00 AM 0.8% 6.6% 46 386

8:00 AM 1.1% 7.3% 64 428

9:00 AM 1.5% 3.7% 89 220

10:00 AM 1.2% 2.5% 71 149

11:00 AM 2.2% 2.4% 132 142

12:00 PM 2.5% 2.5% 148 144

1:00 PM 2.2% 2.6% 130 153

2:00 PM 2.7% 2.0% 157 119

3:00 PM 3.3% 2.3% 193 136

4:00 PM 4.9% 2.6% 288 154

5:00 PM 7.1% 2.4% 415 143

6:00 PM 5.7% 3.4% 336 201

EXHIBIT A-2 CONT'D

PROJECTED HOURLY TRAFFIC VOLUMES

FOR NEARBY DEVELOPMENTS

qt, 151027_dorsey mill road bridge\initial\tswa1.xls-site (s2), f12/04/15
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Poplar Grove Data



Traffic Impact Analysis

Symmetry at Cloverleaf
Germantown, MD

Prepared for:
Symmetry at Cloverleaf, LLC

August 17, 2015

© Kimley-Horn & Associates, Inc. 2015
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Table 3. Distribution of Site-Generated Trips
To/From Office Residential Retail*

I-270 North of Germantown 18% 2% 5%

via Crystal Rock - Father Hurley - I-270 Interchange 18% 2% 5%

I-270 South of Germantown 20% 35% 5%

via Crystal Rock - Father Hurley - I-270 Interchange 15% 20% 5%

via Century - Aircraft - MD 118 - I-270 Interchange 5% 15% 0%

Local Roads East of Germantown 30% 31% 10%

via Dorsey Mill Rd - Observation Dr - Father Hurley to East 10% 6% 10%

via Century Blvd - Aircraft Dr - MD 118 to East 20% 25% 0%

Local Roads South of Germantown 10% 15% 10%

via Century Blvd - Crystal Rock Dr to South 5% 10% 5%

via Crystal Rock Dr to South 5% 5% 5%

Local Roads West of Germantown 22% 17% 20%

Via Crystal Rock - Father Hurley to West 11% 8.5% 15%

via Century - Crystal Rock - MD 118 11% 8.5% 5%

Local Roads within Study Area 0% 0% 50%

via Waters Landing to West (residential developments) 10%

via Crystal Rock - Father Hurley -Wynnfield Drive to North (residential
developments) 5%

via Crystal Rock - Father Hurley -Country Ridge Dr to South (residential
developments) 5%

via Crystal Rock - Father Hurley - Middlebrook Rd to North (residential
developments) 5%

via Crystal Rock - Father Hurley - Middlebrook Rd to South (residential
developments) 5%

via Crystal Rock - Father Hurley - Wisteria Dr to North (residential
developments) 5%

via Crystal Rock - Father Hurley - Wisteria Dr to South (residential
developments) 5%

via Crystal Rock (to Cloverleaf Center to Waters Landing to residential
developments) 5%

via Dorsey Mill Rd - Observation Dr (residential developments) 5%

Total 100% 100% 100%
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Based on 2009 MUTCD

Century Boulevard and Kinster Drive COUNT DATE:   10/9/2018

Full Build Out of Poplar Grove and Black Hills

 

MAJOR STREET:  Century Boulevard # OF APPROACH LANES: 2

MINOR STREET:  Kinster Drive # OF APPROACH LANES: z

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

 WARRANT 1, Combination Warrant

MAJOR ST MINOR ST  CONDITION A  CONDITION B WARRANT 
2

WARRANT 3

BOTH   
APPROACHES

 HIGHEST 
APPROACH

MAJOR 
STREET

MINOR 
STREET

BOTH 
MET

MAJOR 
STREET

MINOR 
STREET

BOTH 
MET

MAJOR 
STREET

MINOR 
STREET

BOTH 
MET

MAJOR 
STREET

MINOR 
STREET

BOTH 
MET

   THRESHOLD VALUES 600 200 900 100 480 160 720 80

06:00 AM TO 07:00 AM

07:00 AM TO 08:00 AM 1,550 419 Y Y Y Y Y Y Y Y Y Y Y Y Y Y

08:00 AM TO 09:00 AM 1,275 353 Y Y Y Y Y Y Y Y Y Y Y Y Y Y

09:00 AM TO 10:00 AM 747 268 Y Y Y Y Y Y Y Y Y Y

10:00 AM TO 11:00 AM 554 381 Y Y Y Y Y Y

11:00 AM TO 12:00 PM 753 423 Y Y Y Y Y Y Y Y Y Y Y

12:00 PM TO 01:00 PM 1,182 567 Y Y Y Y Y Y Y Y Y Y Y Y Y Y

01:00 PM TO 02:00 PM 1,111 483 Y Y Y Y Y Y Y Y Y Y Y Y Y Y

02:00 PM TO 03:00 PM 760 402 Y Y Y Y Y Y Y Y Y Y Y

03:00 PM TO 04:00 PM 999 567 Y Y Y Y Y Y Y Y Y Y Y Y Y Y

04:00 PM TO 05:00 PM 1,359 788 Y Y Y Y Y Y Y Y Y Y Y Y Y Y

05:00 PM TO 06:00 PM 1,339 725 Y Y Y Y Y Y Y Y Y Y Y Y Y Y

06:00 PM TO 07:00 PM 808 486 Y Y Y Y Y Y Y Y Y Y Y Y

07:00 PM TO 08:00 PM

12,437 5,862   11   7   12   11 10 8

8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED

SATISFIED NOT SATISFIED SATISFIED SATISFIED SATISFIED

8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

Poplar Grove - Germantown
TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME:

INTERSECTION CONDITION:

WARRANT 1, Condition A WARRANT 1, Condition B

Kimley-Horn and Associates, Inc. C:\Users\David.Samba\Desktop\MUTCD Warrants Poplar Grove.xls



Based on 2009 MUTCD

Crystral Rock Drive and Kinster Drive COUNT DATE:   10/9/2018

Full Build Out of Poplar Grove and Black Hills

 

MAJOR STREET:  Crystal Rock Drive # OF APPROACH LANES: 2

MINOR STREET:  Kinster Drive # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): n

 WARRANT 1, Combination Warrant

MAJOR ST MINOR ST  CONDITION A  CONDITION B WARRANT 2 WARRANT 3

BOTH   
APPROACHES

 HIGHEST 
APPROACH

MAJOR 
STREET

MINOR 
STREET

BOTH 
MET

MAJOR 
STREET

MINOR 
STREET

BOTH 
MET

MAJOR 
STREET

MINOR 
STREET

BOTH 
MET

MAJOR 
STREET

MINOR 
STREET

BOTH 
MET

   THRESHOLD VALUES 600 150 900 75 480 120 720 60

06:00 AM TO 07:00 AM

07:00 AM TO 08:00 AM 1,543 204 Y Y Y Y Y Y Y Y Y Y Y Y Y Y

08:00 AM TO 09:00 AM 1,294 223 Y Y Y Y Y Y Y Y Y Y Y Y Y Y

09:00 AM TO 10:00 AM 857 173 Y Y Y Y Y Y Y Y Y Y

10:00 AM TO 11:00 AM 690 263 Y Y Y Y Y Y Y Y Y

11:00 AM TO 12:00 PM 901 306 Y Y Y Y Y Y Y Y Y Y Y Y Y

12:00 PM TO 01:00 PM 1,341 376 Y Y Y Y Y Y Y Y Y Y Y Y Y Y

01:00 PM TO 02:00 PM 1,252 330 Y Y Y Y Y Y Y Y Y Y Y Y Y Y

02:00 PM TO 03:00 PM 943 291 Y Y Y Y Y Y Y Y Y Y Y Y Y

03:00 PM TO 04:00 PM 1,245 391 Y Y Y Y Y Y Y Y Y Y Y Y Y Y

04:00 PM TO 05:00 PM 1,359 788 Y Y Y Y Y Y Y Y Y Y Y Y Y Y

05:00 PM TO 06:00 PM 1,600 509 Y Y Y Y Y Y Y Y Y Y Y Y Y Y

06:00 PM TO 07:00 PM 1,095 342 Y Y Y Y Y Y Y Y Y Y Y Y Y Y

07:00 PM TO 08:00 PM

14,120 4,196   12   10   12   11 11 8

8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED

SATISFIED SATISFIED SATISFIED SATISFIED SATISFIED

8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

Poplar Grove - Germantown
TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME:

INTERSECTION CONDITION:

WARRANT 1, Condition A WARRANT 1, Condition B

Kimley-Horn and Associates, Inc. C:\Users\David.Samba\Desktop\MUTCD Warrants Poplar Grove.xls



Based on 2009 MUTCD

Century Boulevard and Kinster Drive COUNT DATE:   10/9/2018

Full Build Out of Black Hills AND Phase 1 of Poplar Grove

 

MAJOR STREET:  Century Boulevard # OF APPROACH LANES: 2

MINOR STREET:  Kinster Drive # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

 WARRANT 1, Combination Warrant

MAJOR ST MINOR ST  CONDITION A  CONDITION B WARRANT 2 WARRANT 3

BOTH   
APPROACHES

 HIGHEST 
APPROACH

MAJOR 
STREET

MINOR 
STREET

BOTH 
MET

MAJOR 
STREET

MINOR 
STREET

BOTH 
MET

MAJOR 
STREET

MINOR 
STREET

BOTH 
MET

MAJOR 
STREET

MINOR 
STREET

BOTH 
MET

   THRESHOLD VALUES 600 150 900 75 480 120 720 60

06:00 AM TO 07:00 AM

07:00 AM TO 08:00 AM 1,190 71 Y Y Y Y Y Y

08:00 AM TO 09:00 AM 1,058 116 Y Y Y Y Y Y Y Y

09:00 AM TO 10:00 AM 618 60 Y Y Y

10:00 AM TO 11:00 AM 477 55

11:00 AM TO 12:00 PM 640 38 Y Y

12:00 PM TO 01:00 PM 1,017 40 Y Y Y Y

01:00 PM TO 02:00 PM 940 41 Y Y Y Y

02:00 PM TO 03:00 PM 636 32 Y Y

03:00 PM TO 04:00 PM 861 37 Y Y Y

04:00 PM TO 05:00 PM 1,211 41 Y Y Y Y

05:00 PM TO 06:00 PM 1,181 47 Y Y Y Y

06:00 PM TO 07:00 PM 715 53 Y Y

07:00 PM TO 08:00 PM

10,544 631   0   1   0   2 0 0

8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED

NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

Poplar Grove - Germantown
TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME:

INTERSECTION CONDITION:

WARRANT 1, Condition A WARRANT 1, Condition B

Kimley-Horn and Associates, Inc. C:\Users\David.Samba\Desktop\MUTCD Warrants Poplar Grove.xls



Based on 2009 MUTCD

Crystral Rock Drive and Kinster Drive COUNT DATE:   10/9/2018

Full Build Out of Black Hills AND Phase 1 of Poplar Grove

 

MAJOR STREET:  Crystal Rock Drive # OF APPROACH LANES: 2

MINOR STREET:  Kinster Drive # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N

85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): n

 WARRANT 1, Combination Warrant

MAJOR ST MINOR ST  CONDITION A  CONDITION B WARRANT 2 WARRANT 3

BOTH   
APPROACHES

 HIGHEST 
APPROACH

MAJOR 
STREET

MINOR 
STREET

BOTH 
MET

MAJOR 
STREET

MINOR 
STREET

BOTH 
MET

MAJOR 
STREET

MINOR 
STREET

BOTH 
MET

MAJOR 
STREET

MINOR 
STREET

BOTH 
MET

   THRESHOLD VALUES 600 150 900 75 480 120 720 60

06:00 AM TO 07:00 AM

07:00 AM TO 08:00 AM 1,188 184 Y Y Y Y Y Y Y Y Y Y Y Y Y

08:00 AM TO 09:00 AM 1,059 168 Y Y Y Y Y Y Y Y Y Y Y Y Y

09:00 AM TO 10:00 AM 672 144 Y Y Y Y Y Y

10:00 AM TO 11:00 AM 535 100 Y Y Y

11:00 AM TO 12:00 PM 711 85 Y Y Y Y

12:00 PM TO 01:00 PM 1,103 101 Y Y Y Y Y Y Y Y

01:00 PM TO 02:00 PM 1,014 88 Y Y Y Y Y Y Y Y

02:00 PM TO 03:00 PM 728 98 Y Y Y Y Y Y

03:00 PM TO 04:00 PM 1,012 82 Y Y Y Y Y Y Y Y

04:00 PM TO 05:00 PM 1,359 111 Y Y Y Y Y Y Y Y Y

05:00 PM TO 06:00 PM 1,337 94 Y Y Y Y Y Y Y Y Y

06:00 PM TO 07:00 PM 924 112 Y Y Y Y Y Y Y Y

07:00 PM TO 08:00 PM

11,642 1,367   2   8   3   9 4 0

8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED

NOT SATISFIED SATISFIED NOT SATISFIED SATISFIED NOT SATISFIED

8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

Poplar Grove - Germantown
TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME:

INTERSECTION CONDITION:

WARRANT 1, Condition A WARRANT 1, Condition B

Kimley-Horn and Associates, Inc. C:\Users\David.Samba\Desktop\MUTCD Warrants Poplar Grove.xls



 

kimley-horn.com 11400 Commerce Park Drive, Suite 400, Reston, Virginia 20191 703 674 1300 

 

MEMORANDUM 

To: Nicole Totah 

From: David Samba, PE, PTOE 

 Kimley-Horn and Associates, Inc. 

Date: July 23, 2019 

Subject: 
Sensitivity testing to identify trip triggers for the construction of traffic signals at (1) the 
intersection of Crystal Rock Drive and Kinster Drive and at (2) the intersection of 
Century Boulevard and Kinster Drive  

 

This memorandum presents the results of queuing and delay analyses at  the intersections of Crystal 
Rock Drive/Kinster Drive and Century Boulevard/Kinster Drive in Germantown, Maryland. These 
analyses have been prepared as part of the Poplar Grove Preliminary Plan submission.  

The previous PAPF approval (December 2015) for Poplar Grove required that with a Preliminary Plan 
of Subdivision for Poplar Grove, the Applicant submit traffic signal warrant analyses. The Applicant 
previously provided these warrant analyses and the Montgomery County Department of 
Transportation (MCDOT) indicated that they believe both traffic signals should be provided with the 
first phase of development of Poplar Grove.  

The Applicant strongly disagrees that these signals are necessary as part of Phase I. Moreover, the 
Applicant is very concerned that the obligation for the signal at Crystal Rock Drive/Kinster Drive is 
being entirely paced on the Applicant and that Black Hill has no obligation with respect to this signal. 
Note that during the PM peak hour, Full Build-out of Black Hill, which MCDOT asked the Applicant to 
include its analyses, adds 1,246 trips to the intersection, while Phase 1 of Poplar Grove adds only 45 
trips to this intersection. It is not until Full Build-out of Poplar Grove that 614 trips are added to the 
intersection, less than half of the Full Build-out Black Hill Trips. The Applicant plans to raise this issue 
at its Planning Board Hearing on September 5. 

Based on the conditions written into the PAPF approval for Poplar Grove, the construction of a signal 
at these intersections at the appropriate time would be the responsibility of the Poplar Grove 
developer. Based on the analyses contained herein, it is suggested that requirements and 
responsibilities for the signal at Crystal Rock Drive and Kinster Drive, specifically, should be 
reassessed if/when the Black Hill development approval is up for reconsideration.  

MCDOT has requested additional traffic analyses to demonstrate the current and forecast traffic 
conditions at the subject intersections. The findings of this memorandum may be used to identify 
timing for the consideration of a traffic signal at each intersection.  
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Text Box
Attachment H



Page 2 

kimley-horn.com 11400 Commerce Park Drive, Suite 400, Reston, Virginia 20191 703 674 1300 

 

Background 
Poplar Grove will be a new mixed-use development in Germantown, Maryland.  

At Phase 1, the development will contain approximately 190 townhomes and generate 96 trips during 
the AM peak hour and 127 trips during the PM peak hour. 

At an illustrative Phase 2, the development will contain approximately 190 townhomes, 105 
multifamily dwelling units, and 30,879 square feet of retail and generate 256 trips during the AM peak 
hour and 495 trips during the PM peak hour. 

At Full Build-out, the development will contain approximately 190 townhomes, 297 multifamily 
dwelling units, 435,000 square feet of office, and 85,700 square feet of retail and generate 1,053 trips 
during the AM peak hour and 1,447 trips during the PM peak hour. 

The mixed-use (office, hotel, residential, retail) and partially built-out Black Hill property is located to 
the north of Poplar Grove. At Full Build-out, Black Hill will generate 2,481 trips during the AM peak 
hour and 2,309 trips during the PM peak hour. 

For context, Full Build-out of Black Hill generates 136 percent more trips (+1,428) than full Build-out 
of Poplar Grove during the AM peak hour. Full Build-out Black Hill generates 60 percent more trips 
(+862) than Full Build-out Poplar Grove during the PM peak hour. 

Signal warrant analyses were conducted for each intersection as part of the Preliminary Plan 
submittal. The results of the signal warrant analyses indicated that, at the intersection of Crystal Rock 
Drive and Kinster Drive, a traffic signal is warranted at Phase 1 of the Poplar Grove development. 
The results of the signal warrant analyses indicated that, at the intersection of Century Boulevard and 
Kinster Drive, a traffic signal is warranted at Full Build-out of the Poplar Grove development. 

It is noted that both analyses were conducted assuming full Build-out of Black Hill. 

Based on the conditions written into the PAPF approval for Poplar Grove, the construction of a signal 
at these intersections at the appropriate time would be the responsibility of the Poplar Grove 
developer. Based on the analyses contained herein, it is suggested that requirements and 
responsibilities for the signal at Crystal Rock Drive and Kinster Drive, specifically, should be 
reassessed if/when the Black Hill development approval is up for reconsideration. 

It is noted however that the need for the signals would be contingent on the volume of traffic at each 
intersection (which is disproportionately impacted by Black Hill-related traffic, compared to Poplar 
Grove related traffic). 

As such, the Poplar Grove developer has asked MCDOT (and M-NCPPC) consider the appropriate 
timing and need for the signals with respect to the planned development levels of Poplar Grove AND 
Black Hill (as opposed to assuming 100% Black Hill development has occurred and only basing the 
timing on the development of Poplar Grove). 
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Methodology 
The purpose of this analysis is to determine the operational impacts of the current two-way stop 
control condition of the two delineated intersections under existing and future traffic volume 
scenarios. MCDOT advised that one measure of impact would be to document the queuing along 
Kinster Drive. MCDOT indicated preference for no scenario to show queuing back to Alpine 
Drive/Ireland Ct. Alpine Drive/Ireland Court is located 740 feet east of Crystal Rock Drive and 625 
feet west of Century Boulevard. 

Analyses were conducted using Synchro traffic software. Traffic count data from October 9, 2018 was 
summarized and used to establish existing traffic conditions.  

Traffic projections for Black Hill and Poplar Grove were calculated based on the latest development 
programs and using the LATR trip generation methodology that was in place at the time of the PAPF 
approval of Poplar Grove (this methodology was a conditioned requirement of the PAPF approval).  

95th percentile vehicle queuing was calculated for the AM and PM peak hours for the following 
scenarios: 

• Existing Conditions 
• Phase 1 Poplar Grove with no further Black Hill 
• Phase 1 Poplar Grove with Full Build-Out Black Hill 

The results are as follows: 

Crystal Rock Drive and Kinster Drive - Queuing in feet 

Scenario and Movement AM Peak Hour PM Peak Hour 
Existing Conditions  

Eastbound Left 0 0 
Eastbound Thru/Right 17.5 5 
Westbound Left 10 12.5 
Westbound Thru/Right 0 2.5 

Phase 1 Poplar, No Further development of Black Hill 
Eastbound Left 0 0 
Eastbound Thru/Right 17.5 5 
Westbound Left 15 12.5 
Westbound Thru/Right 0 2.5 

Phase 1 Poplar, Full Black Hill 
Eastbound Left 2.5 0 
Eastbound Thru/Right 30 32.5 
Westbound Left 150 1,320 
Westbound Thru/Right 2.5 10 
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Century Boulevard and Kinster Drive - Queuing in feet 

Scenario and Movement AM Peak Hour PM Peak Hour 
Existing Conditions  

Eastbound Left/Thru/Right 0 2.5 
Westbound Left 0 0 
Westbound Thru/Right 0 0 

Phase 1 Poplar, No Further development of Black Hill 
Eastbound Left/Thru/Right 0 10 
Westbound Left 0 12.5 
Westbound Thru 2.5 2.5 
Westbound Right 0 0 

Phase 1 Poplar, Full Black Hill 
Eastbound Left/Thru/Right 2.5 35 
Westbound Left 150 10 
Westbound Thru 2.5 15 
Westbound Right 0 0 

 

Based on the analyses, there is only one scenario at one of the two studied intersections in which 
queuing spills back to Alpine/Ireland: 

At the intersection of Kinster Drive and Crystal Rock Drive, during the PM peak hour, and only when 
Full Build-out of Black Hill is achieved in combination with Phase 1 Poplar Grove, queuing will spill 
back to Alpine/Ireland. For context, under this scenario Poplar Grove is only adding 45 trips to 
the subject intersection while Black Hill is adding 1,246 trips to the intersection. 

There is no Phase 1 Poplar Grove development scenario in which the traffic conditions at Century 
Boulevard and Kinster Drive result in spillback to Alpine Drive/Ireland Court.  

From Kimley-Horn’s perspective, a better measure to document impacts is delay. Delay, more than 
queuing, is more readily felt and understood by the community. Kimley-Horn proposes that the traffic 
volumes that correspond to intolerable delay conditions at the side street approaches should be used 
to establish thresholds for the consideration of a traffic signal. For a residential condition, Kimley-Horn 
proposes that 35 seconds or more of delay, which corresponds to Level of Service (LOS) “E”, is 
intolerable. Vehicle delay was calculated for the AM and PM peak hours for multiple scenarios to 
identify the scenario just under intolerable delay conditions.  

Crystal Rock Drive and Kinster Drive – Vehicle Delay in Seconds 

Scenario and Movement AM Peak Hour PM Peak Hour 
Existing Conditions  

Eastbound Left B – 10.1 A – 0.0 
Eastbound Thru/Right A – 9.2 A – 9.1 
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Westbound Left B – 13.0 C – 17.8 
Westbound Thru/Right B – 10.5 B – 14.0 

Phase 1 Poplar, No Further development of Black Hill 
Eastbound Left B – 10.1 A – 0.0 
Eastbound Thru/Right A – 9.2 A – 9.1 
Westbound Left B – 13.6 C – 18.2 
Westbound Thru/Right B – 10.6 B – 11.0 

Phase 1 Poplar, Full Black Hill 
Eastbound Left D – 31.9 A – 0.0 
Eastbound Thru/Right B – 12.6 C – 20.0 
Westbound Left F – 189.1 F – 3727 
Westbound Thru/Right D – 28.2 E – 47.7 

Phase 1 Poplar, 43% Black Hill (AM Trigger) 
Eastbound Left C – 15.2  
Eastbound Thru/Right B – 10.3  
Westbound Left D – 28.0  
Westbound Thru/Right C – 15.0  

Phase 1 Poplar, 16% Black Hill (PM Trigger) 
Eastbound Left  A – 0.0 
Eastbound Thru/Right  A – 9.9 
Westbound Left  D – 29.9 
Westbound Thru/Right  C – 16.2 

 

Century Boulevard and Kinster Drive - Vehicle Delay in Seconds 

Scenario and Movement AM Peak Hour PM Peak Hour 
Existing Conditions  

Eastbound Left/Thru/Right A – 0.0 A – 8.7 
Westbound Left A – 0.0 A – 0.0 
Westbound Thru/Right A – 0.0 A – 0.0 

Phase 1 Poplar, No Further development of Black Hill 
Eastbound Left/Thru/Right A – 0.0 A – 0.0 
Westbound Left A – 0.0 A – 0.0 
Westbound Thru A – 9.1 A – 9.7 
Westbound Right A – 0.0 A – 0.0 

Phase 1 Poplar, Full Black Hill 
Eastbound Left/Thru/Right E – 43.8 E – 41.3 
Westbound Left C – 16.4 D – 26.5 
Westbound Thru B – 13.9 E – 36.2 
Westbound Right A – 0.0 A – 8.0 

Phase 1 Poplar, 90% Black Hill (AM Trip Trigger) 
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Eastbound Left/Thru/Right D – 29.8  
Westbound Left C – 15.4  
Westbound Thru B – 13.4  
Westbound Right A – 0.0  

Phase 1 Poplar, 53% Black Hill (PM Trip Trigger) 
Eastbound Left/Thru/Right  D – 25.2 
Westbound Left  D – 26.9 
Westbound Thru  D –33.5 
Westbound Right  A – 9.0 

Phase 2 Poplar, 48% Black Hill (PM Trip Trigger) 
Eastbound Left/Thru/Right  D – 25.2 
Westbound Left  D – 26.9 
Westbound Thru  D –33.5 
Westbound Right  A – 9.0 

 

Based on the above delays the following trip triggers were identified and are proposed for 
consideration: 

• Crystal Rock Drive and Kinster Drive 
o AM Peak Hour: 43% of Black Hill (1,066 AM Trips) + Phase 1 of Poplar (96 AM Trips) 

OR Phase 1 of Poplar (96 AM Trips) + when the total entering intersection volume = 
904 vehicles during a single hour during the AM Peak Period 

o PM Peak Hour: 16% of Black Hill (369 PM Trips) + Phase 1 of Poplar (127 PM Trips) 
OR Phase 1 of Poplar (127 PM Trips) + when the total entering intersection volume = 
676 vehicles during a single hour during the PM Peak Period 

 
• Century Boulevard and Kinster Drive 

o AM Peak Hour: 90% of Black Hill (2,233 AM Trips) + Phase 1 of Poplar (96 AM Trips) 
OR Phase 1 of Poplar (96 AM Trips) + when the total entering intersection volume = 
1396 vehicles during a single hour during the AM Peak Period 

o PM Peak Hour: 53% of Black Hill (1223 PM Trips) + Phase 1 of Poplar (127 PM 
Trips) OR Phase 1 of Poplar (127 PM Trips) + when the total entering intersection 
volume = 1107 vehicles during a single hour during the PM Peak Period 

o PM Peak Hour: 48% of Black Hill (1107 PM Trips) + Phase 2 of Poplar (495 PM 
Trips) OR Phase 2 of Poplar (495 PM Trips) + when the total entering intersection 
volume = 1118 vehicles during a single hour during the PM Peak Period 

Based on the above finding the following conditions are proposed: 
 
At Crystal Rock and Kinster: 
At the time of approval of a Site Plan for Poplar Grove that triggers, cumulatively 96 AM or 
127 PM external trips, the Applicant and Staff shall evaluate the then-current Black Hill trip 
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generation and the then current hourly entering volumes at the intersection of Crystal Rock 
Drive and Kinster Drive.  If Black Hill trip generation is below 1066 AM or 369 PM trips or if no 
single hour during the AM peak period exceeds 904 entering vehicles or if no single hour 
during the PM peak period exceeds 676 entering vehicles, the Applicant shall not be required 
to construct or contribute to the construction of a traffic signal at the intersection of Crystal 
Rock Drive and Kinster Drive at that time.  At the time of approval of each successive future 
Site Plan application for Poplar Grove, the Applicant and Staff shall reevaluate the then-
current Black Hill trip generation to determine whether the 1066 AM or 369 PM trip threshold 
has been met and also shall evaluate the hourly count of entering traffic at the intersection to 
determine whether the 904 AM and 676 PM entering traffic volume threshold has been 
met.  The Applicant will contribute to the construction of a traffic signal in proportion to its 
contribution of traffic at the intersection if: 

• The trip triggers tied to the Applicant’s site plan have been achieved (96 AM or 127 
PM Site trips) AND the trip triggers tied to Black Hill have been achieved (1,066 AM 
or 369 PM trips) 

• The trip triggers tied to the Applicant’s site plan have been achieved (96 AM or 127 
PM Site trips) AND a total intersection entering volume of 904 AM vehicles and 676 
PM vehicles is achieved during a single hour in the AM or PM peak period. 

 
At Century Boulevard and Kinster: 
At the time of approval of a Site Plan for Poplar Grove that triggers, cumulatively 96 AM or 
495 PM external trips, the Applicant and Staff shall evaluate the then-current Black Hill trip 
generation and the then current hourly entering volumes at the intersection of Century 
Boulevard and Kinster Drive.  If Black Hill trip generation is below 2233 AM or 1107 PM trips 
or if no single hour during the AM peak period exceeds 1396 entering vehicles or if no single 
hour during the PM peak period exceeds 1118 entering vehicles, the Applicant shall not be 
required to construct or contribute to the construction of a traffic signal at the intersection of 
Century Boulevard and Kinster Drive at that time.   At the time of approval of each successive 
future Site Plan application for Poplar Grove, the Applicant and Staff shall reevaluate the 
then-current Black Hill trip generation to determine whether the 2233 AM or 1107 PM trip 
threshold has been met and also shall evaluate the hourly count of entering traffic at the 
intersection to determine whether the 1396 AM and 1118 PM entering traffic volume 
threshold has been met.  The Applicant will contribute to the construction of a traffic signal in 
proportion to its contribution of traffic at the intersection if: 

• The trip triggers tied to the Applicant’s site plan have been achieved (96 AM or 495 
PM Site trips) AND the trip triggers tied to Black Hill have been achieved (2,233 AM 
or 1,107 PM trips) 
OR  

• The trip triggers tied to the Applicant’s site plan have been achieved (96 AM or 495 
PM Site trips) AND a total intersection entering volume of 1,396 AM vehicles and 
1,118 PM vehicles is achieved during a single hour in the AM or PM peak period. 
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TECHNICAL MEMORANDUM 

To: Maryland National Capital Park and Planning Commission (M-NCPPC) 

From: David B. Samba P.E., PTOE 

Kimley-Horn and Associates, Inc. 

Date: September 13, 2019 

Subject: Trip Generation, CLV Analysis, Signal Warrant Analysis, and Testing of Trip 

Triggers for Conditions of Approval 

Poplar Grove – Germantown, Maryland 

Introduction 
This memorandum has been prepared as part of the Preliminary Plan and Phase I Site Plan 

Application for Poplar Grove in Germantown, Maryland. The purpose of this memorandum is to 

address questions from Maryland-National Capital Park and Planning Commission (M-NCPPC) staff 

and to provide back-up data and calculations to support the development of trip triggers for study 

area intersection improvements. 

This memorandum contains the following: 

• Preliminary Adequate Public Facilities (PAPF) Background 

• Trip Generation Methodology 

• Development Densities and resulting Trip Generation (by Phase) 

• Critical Lane Volume (CLV) results at subject intersections (by Phase) 

• Signal Warrant Analysis Results at subject Intersections (by Phase) 

• Trip Triggers for improvements at subject intersections (With Full Build-out of all Pipeline 

Development) 

• Trip Triggers for improvements at subject intersections (Alternative Approach to Pipeline 

Development) 

Preliminary Adequate Public Facilities (PAPF) Background 
Following the preparation of a traffic impact study (TIS) dated November 2015, a PAPF approval was 

granted by the Montgomery County Planning Board in December 2015 for the Poplar Grove site. This 

PAPF approval established maximum trip generation levels for the site (1,558 during the AM peak 

hour and 1,762 during the PM peak hour). The PAPF also identified specific conditions that described 

the possible transportation network improvements that were needed to address and mitigate the 

impacts of the maximum future traffic envisioned. These proposed improvements were identified in 

Condition 6 and Condition 7 of the PAPF approval; the timing and actual need of these 

improvements, relative to the actual build-out program and phasing of Poplar Grove, was left to the 

Planning Board to address at the time of future development applications. 
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PAPF Condition 6 is written below: 

When deemed necessary by the Planning Board in its approval of a future application for 

development of the subject property, the following improvements must be completed (emphasis 

added): 

a) Constructing a second northbound right turn lane on Crystal Rock Drive at Father Hurley 

Boulevard 

b) Striping a second southbound left turn lane on Observation Drive at Ridge Road 

c) Constructing the Dorsey Mill Road bridge over I-270 

d) Constructing a second left turn lane on eastbound Father Hurley Boulevard at Crystal Rock 

Drive 

e) Reconstructing the northbound and southbound approaches of the Crystal Rock Drive and 

Kinster Drive to include one through/left lane, one through lane, and one right turn lane on 

northbound Crystal Rock Drive. On southbound Crystal Rock Drive, the lane configuration 

must include one through/left lane and one through/right lane. Adjustment to the number of 

lanes or intersection configuration can be made as determined with future applications of the 

development of the subject property or by Montgomery County Department of Transportation 

(MCDOT). 

The above improvements may be constructed solely by the Applicant, by the Applicant in concert 

with public agencies or neighboring landowners, or solely by others with development approvals 

also conditioned on the construction of the improvements. 

PAPF Condition 7 is written below: 

The Applicant must submit a traffic signal warrant analysis with any preliminary plan for the 

Subject Property for the intersections of 1) Century Boulevard and Kinster Drive/proposed site 

entrance and 2) Crystal Rock Drive and Kinster Drive. If a traffic signal is warranted, then the 

Applicant must construct the signal and associated improvements when identified by the 

Planning Board in its approval of a future application for development of the Subject Property 

(emphasis added). 

It is noted that while Condition 6 and Condition 7 identify the ultimate improvements based on 

background, pipeline, and this project, as required, the Planning Board is charged with determining 

when the improvements are necessary. 

It is also noted that Condition 6b and 6c of the PAPF have previously been identified as constructed 

or to be constructed by others and as such they are not discussed within this memorandum. 
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Trip Generation Methodology 
Condition 2 of the PAPF established the trip generation methodology to be used for all future 

applications for the Poplar Grove site. PAPF Condition 2 is written below: 

Calculation of the number of vehicle trips generated from the Subject Property in future 

applications must use trip rates found in the January 2013 Local Area Transportation Review 

and Transportation Policy Area Review Guidelines. Internal capture reductions must be 

calculated using the National Cooperative Highway Research Program (NCHRP) Report 684, 

Enhancing Internal Trip Capture Estimation for Mixed-Use Developments. Pass-by reductions 

must be calculated using the 3rd edition of the Institute of Transportation Engineering Trip 

Generation Handbook.  

This trip generation methodology was used as part of the approved November 2015 TIS, which in 

turn was the basis of approval for the transportation conditions associated with the overall PAPF.  

Trip rates from Appendix 1 of the 2013 LATR are shown in Figure 1, Figure 2, and Figure 3 for the 

specific land uses that are part of the Poplar Grove Preliminary Plan and Phase I Site Plan. Rates or 

equations highlighted in yellow correspond to those used in the previous and current analyses.  

It is noted that the specific equation or rate that is used is dependent both on land use and on density 

(square footage, units, or rooms). 

Figure 1: General Office Trip Generation Rates/Equations (LATR) 

 



 Page 4 

 

kimley-horn.com 11400 Commerce Park Drive, Suite 400, Reston, VA 20191 703-674-1300 

 

Figure 2: Retail Trip Generation Rates/Equations (LATR) 

 

Figure 3: Residential Trip Generation Rates/Equations (LATR) 

 

As described in the 2015 TIS, internal capture reductions were assumed because of the likelihood 

that the mix of uses on the site would allow people to make various trips, such as visiting an on-site 

retail establishment from their home or work, without having to leave the property.  

Internal capture trips are calculated based on the NCHRP 684 methodology. This methodology 

identifies the amount of internal capture that can be expected between a pair of land uses. For any 

given land use pair, two internal capture rates are considered: the rate “from Land Use A to Land Use 

B” and the rate “to Land Use B from Land Use A”. These rates are applied to the gross “entering” or 

gross “exiting” trips generated by each land use. The smaller resulting internal capture volume 

between the two land uses is applied to both uses and subtracted from the gross trips of each use to 

result in external trips for each use. 
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Table 1 shows the applicable internal capture rates from NCHRP 684. 

Table 1 

NCHRP Internal Capture Rate AM Rate PM Rate Applies To 

R
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From Retail to Residential 14% 26% Retail Out 

To Residential from Retail 2% 46% Residential In 

From Residential to Retail 1% 42% Residential Out 

To Retail from Residential 17% 10% Retail In 
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 From Retail to Office 29% 2% Retail Out 

To Office from Retail 4% 31% Office In 

From Office to Retail 28% 20% Office Out 

To Retail from Office 32% 8% Retail In 
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From Residential to Office 2% 4% Residential Out 

To Office from Residential 3% 57% Office In 

From Office to Residential 1% 2% Office Out 

To Residential from Office 0% 4% Residential In 

 

Based on the 2015 TIS, a pass-by reduction of 34 percent was applied to the external trips generated 

by the retail land uses. As a result, the net new external retail trips for the Poplar Grove site are equal 

to the gross trips generated by the retail land use minus the internal capture trips with residential land 

uses minus the internal capture trips with office land uses minus the retail-pass by trips. 

For the purposes of this analysis and the conditions to be developed, the number of net new 

external trips (i.e. trips with allowed reductions) is the critical number with respect to setting trip 

triggers. 

Development Densities and Resulting Trip Generation by Phase 
Poplar Grove is currently being considered for phased development.  The current phasing and 

development densities are shown in Table 2. 

Table 2: Poplar Grove Development Density Summary 

Phase Development 

Quantity – By Phase 

Development Quantity – 

Cumulative  

Phase IA 70 Townhomes 70 Townhomes 

Phase IB 106 Townhomes 176 Townhomes 

Phase II  

75 Multifamily Units  

50,000 SF Retail 

176 Townhomes 

75 Multifamily Units 

50,000 SF Retail 

Phase III  

290 Multifamily Units 

35,000 SF Retail 

435,000 SF Office 

176 Townhomes 

365 Multifamily Units 

85,000 SF Retail 

435,000 SF Office 
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The current phasing and resulting trip generation by phase is shown in Table 3 to Table 6 

Table 3: Phase IA Trip Generation 

Site Trip Generation 

 Description Intensity AM Peak Hour PM Peak Hour 

Total In Out Total In Out 

 General Retail (<50 KSF) w/ Grocery 0 SF 0 0 0 0 0 0 

 Internal Capture w/ Residential     0 0 0 0 0 0 

 Internal Capture w/ Office     0 0 0 0 0 0 

 External Retail Trips     0 0 0 0 0 0 

 Pass-By @ 34% 0 0 0 0 0 0 

 Net External Retail Trips     0 0 0 0 0 0 

 General Office (<25 KSF) 0 SF 0 0 0 0 0 0 

 Internal Capture w/ Residential     0 0 0 0 0 0 

 Internal Capture w/ Retail     0 0 0 0 0 0 

 External Office Trips     0 0 0 0 0 0 

 Apartments (<75 units) 0 DU 0 0 0 0 0 0 

 Townhouses (<100 units) 70 DU 34 6 28 58 39 19 

 Combined Residential Trips     34 6 28 58 39 19 

  Internal Capture w/ Retail     0 0 0 0 0 0 

  Internal Capture w/ Office     0 0 0 0 0 0 

  External Residential Trips     34 6 28 58 39 19 

Net New External Site-Generated Trips 34 6 28 58 39 19 
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Table 4: Phase IB Trip Generation 

Site Trip Generation 

 Description Intensity AM Peak Hour PM Peak Hour 

Total In Out Total In Out 

 General Retail (<50 KSF) w/ Grocery 0 SF 0 0 0 0 0 0 

 Internal Capture w/ Residential     0 0 0 0 0 0 

 Internal Capture w/ Office     0 0 0 0 0 0 

 External Retail Trips     0 0 0 0 0 0 

 Pass-By @ 34% 0 0 0 0 0 0 

 Net External Retail Trips     0 0 0 0 0 0 

 General Office (<25 KSF) 0 SF 0 0 0 0 0 0 

 Internal Capture w/ Residential     0 0 0 0 0 0 

 Internal Capture w/ Retail     0 0 0 0 0 0 

 External Office Trips     0 0 0 0 0 0 

 Apartments (<75 units) 0 DU 0 0 0 0 0 0 

 Townhouses (≥100 units) 176 DU 88 15 73 119 80 39 

  Combined Residential Trips     88 15 73 119 80 39 

  Internal Capture w/ Retail     0 0 0 0 0 0 

  Internal Capture w/ Office     0 0 0 0 0 0 

  External Residential Trips     88 15 73 119 80 39 

Net New External Site-Generated Trips 88 15 73 119 80 39 
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Table 5: Phase II Trip Generation 

Site Trip Generation 

 Description Intensity AM Peak Hour PM Peak Hour 

Total In Out Total In Out 

 General Retail (≥50 KSF) w/ Grocery 50,000 SF 155 81 74 619 322 297 

 Internal Capture w/ Residential     -1 -1 0 -69 -21 -48 

 Internal Capture w/ Office     0 0 0 0 0 0 

 External Retail Trips     154 80 74 550 301 249 

 Pass-By @ 34% -52 -27 -25 -187 -
102 

-85 

 Net External Retail Trips     102 53 49 363 199 164 

 General Office (<25 KSF)  0 SF 0 0 0 0 0 0 

 Internal Capture w/ Residential     0 0 0 0 0 0 

 Internal Capture w/ Retail     0 0 0 0 0 0 

 External Office Trips     0 0 0 0 0 0 

 Apartments (≥75 units) 75 DU 33 7 26 36 24 12 

 Townhouses (≥100 units) 176 DU 88 15 73 119 80 39 

  Combined Residential Trips     121 22 99 155 104 51 

  Internal Capture w/ Retail     -1 0 -1 -69 -48 -21 

  Internal Capture w/ Office     0 0 0 0 0 0 

  External Residential Trips     120 22 98 86 56 30 

Net New External Site-Generated Trips 222 75 147 449 255 194 
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Table 6: Phase III Trip Generation 

Site Trip Generation 

 Description Intensity AM Peak Hour PM Peak Hour 

Total In Out Total In Out 

 General Retail (>50 KSF) w/ Grocery 85,000 SF 220 114 106 879 457 422 

 Internal Capture w/ Residential     -3 -2 -1 -130 -41 -89 

 Internal Capture w/ Office     -52 -27 -25 -45 -37 -8 

 External Retail Trips     165 85 80 704 379 325 

 Pass-By @ 34% -56 -29 -27 -240 -
129 

-
111 

 Net External Retail Trips     109 56 53 464 250 214 

 General Office 435,000 SF 732 637 95 646 110 536 

 Internal Capture w/ Residential     -4 -4 0 -12 -4 -8 

 Internal Capture w/ Retail     -52 -25 -27 -45 -8 -37 

 External Office Trips     676 608 68 589 98 491 

 Apartments ≥75 units) 365 DU 149 30 119 173 114 59 

 Townhouses (≥100 units) 176 DU 88 15 73 119 80 39 

 Combined Residential Trips     237 45 192 292 194 98 

  Internal Capture w/ Retail     -3 -1 -2 -130 -89 -41 

  Internal Capture w/ Office     -4 0 -4 -12 -8 -4 

  External Residential Trips     230 44 186 150 97 53 

Net New External Site-Generated Trips 1015 708 307 1203 445 758 

 

A summary of the discrete and the cumulative net new external trips, by phase, is shown in Table 7. 

In the discrete column, the numbers represent the number of additional trips generated by the specific 

phase in order to equal the cumulative total trips expected by the end of that phase.  

Table 7: Discrete and Cumulative Poplar Grove Trips by Phase 

Phase Trip Quantity – Discrete Trip Quantity – Cumulative 

 AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour 

Phase IA 34 58 34 58 

Phase IB 54 61 88 119 

Phase II 134 330 222 449 

Phase III 793 754 1015 1203 
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Critical Lane Volume (CLV) results at subject intersections (by 

Phase) 
As part of the 2015 TIS, the critical lane volume (CLV) methodology was used to assess the 

transportation conditions at study area intersections. This methodology was also the basis for 

identifying intersections to be improved based on exceeding the Germantown Policy Area congestion 

standard of 1425 CLV. 

Using this methodology, a CLV analysis was prepared for the intersections that are the subject of the 

lane and geometry improvements discussed in Conditions 6A, 6D, 6E: 

• Crystal Rock Drive and Kinster Drive 

• Crystal Rock Drive and Father Hurley Boulevard 

For the purposes of this section of the analysis, the following CLVs shown in Table 8 and Table 9 at 

each intersection show results based on the current1, 75 percent, and full build-out of pipeline trips, 

respectively. An additional iteration of analyses was conducted based on a conservative yet realistic 

build-out of pipeline trips (75 percent build-out). The resulting CLVs under this scenario are also 

included in Table 8 and 9. A description of the utilized conservative yet realistic build-out of pipeline 

trips analysis is contained in a later section of this memo. 

Values in red indicate CLVs that are over the congestion standard. CLV evaluation sheets are included 

as Attachment A. 

Table 8: Crystal Rock Drive and Kinster Drive CLV Analysis by Phase 

Crystal Rock Drive and Kinster 
Drive 

AM Peak Hour PM Peak Hour 

Current 75% Full Current  75% Full 

Phase IA of Poplar Grove 363 897 1110 378 1043 1304 

Phase IB of Poplar Grove 379 916 1129 385 1050 1311 

Phase II of Poplar Grove 466 1020 1233 547 1211 1472 

Phase III of Poplar Grove 851 1405 1618 942 1512 1773 

 

Table 9: Crystal Rock Drive and Father Hurley Boulevard CLV Analysis by Phase 

Crystal Rock Drive and Father 
Hurley Boulevard 

AM Peak Hour PM Peak Hour 

Current 75% Full Current  75% Full 

Phase IA of Poplar Grove 928 1126 1231 1300 1491 1567 

Phase IB of Poplar Grove 933 1132 1237 1307 1497 1573 

Phase II of Poplar Grove 939 1141 1271 1426 1617 1693 

Phase III of Poplar Grove 978 1252 1382 1560 1750 1826 

                                                      
 

1 The current build-out of pipeline development is represented by approved building permits (this 
information is contained in a “Running Site Plan Tabulation” on Sheet C0.01 of 82018011A, the most 
recently approved Site Plan for Black Hill). 
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Based on this analysis: 

• Crystal Rock Drive and Kinster Drive 

o When considering the current build-out of pipeline development, the CLV threshold is 

never exceeded at the intersection of Crystal Rock Drive and Kinster Drive, through 

the full build-out of Poplar Grove 

o When considering the full build-out of pipeline development, the CLV threshold is 

exceeded at the intersection of Crystal Rock Drive and Kinster Drive between Phase 

IB and the completion of Phase II of Poplar Grove based on the PM peak hour CLVs, 

and between Phase II and the completion of Phase III of Poplar Grove based on the 

AM peak hour CLVs 

 

• Crystal Rock Drive and Father Hurley Boulevard 

o When considering the current build-out of pipeline development, the CLV threshold is 

exceeded at the intersection of Crystal Rock Drive and Father Hurley Boulevard 

between Phase IB and Phase II of Poplar Grove based on PM peak hour CLVs 

o When considering the full build-out of pipeline development, the CLV threshold is 

exceeded at the intersection of Crystal Rock Drive and Father Hurley Boulevard 

without any development on the Poplar Grove site based on PM peak hour CLVs 

Signal Warrant Analysis Results at Subject Intersections (by Phase) 
PAPF Condition #7 required the completion of signal warrant analyses at the subject intersections. 

Volume Warrants 1, 2, and 3 were evaluated as part of this analysis for the following subject 

intersections: 

• Crystal Rock Drive and Kinster Drive 

• Century Boulevard and Kinster Drive 

Warrant 1 is the 8-Hour Warrant, Warrant 2 is the 4-Hour Warrant, and Warrant 3 is the Peak Hour 

Warrant. 

For the purposes of this section of the analysis, Table 10 and Table 11 show warrant results at each 

intersection assuming the current build-out of pipeline development based on approved building 

permits, assuming 75 percent build-out of pipeline development and also assuming the full build-out of 

pipeline development, respectively. 

Signal warrant evaluation sheets are included as Attachment B. 
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Table 10: Crystal Rock Drive and Kinster Drive Signal Warrants by Phase 

Crystal Rock Drive 
and Kinster Drive 

Pipeline Development Status 

Current 75% Full 

Phase IA of 
Poplar Grove 

Not Warranted Not Warranted Warranted (8-Hour & 4-
Hour) 

Phase IB of 
Poplar Grove 

Not Warranted Not Warranted Warranted (8-Hour & 4-
Hour) 

Phase II of 
Poplar Grove 

Not Warranted Warranted (8-Hour) Warranted (8-Hour, 4-Hour, 
& Peak Hour) 

Phase III of 
Poplar Grove 

Warranted 
(Peak Hour) 

Warranted (8-Hour, 4-Hour, 
& Peak Hour) 

Warranted (8-Hour, 4-Hour, 
& Peak Hour) 

 

Table 11: Century Boulevard and Kinster Drive Signal Warrants by Phase 

Century Boulevard 
and Kinster Drive 

Pipeline Development Status 

Current 75% Full 

Phase IA of 
Poplar Grove 

Not Warranted Not Warranted Not Warranted 

Phase IB of 
Poplar Grove 

Not Warranted Not Warranted Not Warranted 

Phase II of 
Poplar Grove 

Not Warranted Not Warranted Not Warranted 

Phase III of 
Poplar Grove 

Not Warranted Warranted (4-Hour & Peak 
Hour) 

Warranted (8-Hour, 4-Hour, 
& Peak Hour) 
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Improvement Trip Triggers at subject intersections (With Full Build-

out of Pipeline Development) 
As previously stated, capacity-improving mitigations at intersections are considered when the 

congestion standard (1425 CLV in Germantown) is exceeded.  Based on this, the following are the 

results when assuming the full build-out of pipeline development 

• A capacity-improving mitigation is needed at the intersection of Crystal Rock Drive and Kinster 

Drive between Phase IB and the completion of Phase II based on the PM peak hour CLVs and 

also needed between Phase II and the completion of Phase III based on the AM peak hour 

CLVs 

o Based on sensitivity testing (see Attachment C), the capacity-improving mitigation is 

needed when Poplar Grove generates 629 new external AM peak hour trips and 

352 new external PM peak hour trips 

• A capacity-improving mitigation is needed at the intersection of Crystal Rock Drive and Father 

Hurley Boulevard prior to any development of Poplar Grove based on PM peak hour CLVs 

• Signal warrants are satisfied at the intersection of Crystal Rock Drive and Kinster Drive prior 

to any development of Poplar Grove 

• Signal warrants are satisfied at the intersection of Century Boulevard and Kinster Drive 

between Phase II and Phase III of Poplar Grove. 

o Based on sensitivity testing (see Attachment D), the signal is warranted when Poplar 

Grove generates 409 new external AM peak hour trips and 574 new external PM 

peak hour trips. 
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Improvement Trip Triggers at subject intersections (Alternative 

Approach to Pipeline Development) 
While the methodology to determine the theoretical need for intersection improvements considers all 

future traffic (including traffic generated by approved yet unbuilt, i.e. pipeline development), an 

alternative approach could be taken to identify a more realistic timing of improvements. 

If, for example, certain approved and unbuilt development does not build-out to the full approved level 

or build-out at a pace significantly slower than anticipated, real improvements for a real cost could be 

designed and constructed to address theoretical capacity issues that are never actually realized or 

that are realized much later than would otherwise be expected given the actual build-out of approved 

and unbuilt development.  

The PAPF approval clearly stated that the Planning Board is charged with identifying the timing for 

improvement implementation. As such, the following additional data and analyses have been 

conducted to identify more realistic trip triggers for the subject improvements for the Planning Board’s 

consideration. 

Condition 6A: Second northbound right turn lane on Crystal Rock Drive at 

Father Hurley Boulevard 
The following background statements are relevant: 

• This improvement is also a condition of approval for the Black Hill development.  

• The trip trigger for Black Hill is 22 percent of development related trips (i.e. when Black Hill 

generates 550 AM peak hour trips and 512 PM peak hour trips) 

o Based on site plan approvals, Black Hill is currently approved for 487 AM and 504 PM 

peak hour trips. This represents 19.5 percent and 21.7 percent of anticipated AM and 

PM peak hour trips, respectively. 

o Based on approved building permits, Black Hill has building permit approval for 311 

AM peak hour trips amd 317 PM peak hour trips. This represents 12 percent and 14 

percent of anticipated AM and PM peak hour trips.  

Based on the current development density of Black Hill, an improvement at this intersection is needed 

between Phase IB and the completion of Phase II of Poplar Grove based on PM peak hour CLVs. 

Based on sensitivity testing (see Attachment E), the improvement is needed when Poplar Grove 

generates 446 PM peak hour trips. 
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Condition 6D: Second left turn lane on eastbound Father Hurley Boulevard at 

Crystal Rock Drive 
The following background statements are relevant: 

• The improvement discussed in Condition 6A has a high likelihood of being triggered and 

completed by Black Hill prior to reaching the trip triggers for Poplar Grove 

o Once condition 6A is completed, it will create additional capacity at the intersection, 

significantly delaying the need for improvement 6D 

Based on the full development density of Black Hill and assuming Condition 6A is in place, an 

improvement at this intersection is needed between Phase II and the completion of Phase III of Poplar 

Grove based on PM peak hour CLVs. Based on sensitivity testing (see Attachment F), the 

improvement is needed when Poplar Grove generates 1,004 PM Peak Hour trips. 

Condition 6E: Reconstruct the northbound and southbound approaches of the 

Crystal Rock Drive and Kinster Drive 
The following background statement is relevant: 

• Under current build-out of pipeline development, this improvement would not be triggered, even 

with the full build-out of Poplar Grove  

The applicant believes that a conservative yet realistic build-out of pipeline trips should be used to 

assess the timing for the signal at this intersection; as such, the applicant assumes an acceleration of 

pipeline development to more than three (3) times the amount of pipeline development that has 

currently been issued site plan approval (75% of total development trips). 

Assuming this acceleration of the current pace of pipeline development, an improvement at this 

intersection is needed between Phase II and the completion of Phase III of Poplar Grove based on PM 

peak hour CLVs (See Attachment G) when Poplar Grove generates 1,009 PM Peak Hour trips. 

Condition 7: Signals at Crystal Rock Drive/Kinster Drive and at Century 

Boulevard/Kinster Drive 
Crystal Rock Drive and Kinster Drive 

The following background statements are relevant: 

• At the intersection of Crystal Rock Drive and Kinster Drive, the primary motivation for the 

installation of a signal would be to mitigate the challenges of exiting Kinster Drive or Waters 

Landing Drive onto Crystal Rock Drive. The difficulty in executing these movements are directly 

related to the amount of northbound and southbound through traffic 

o The significant majority of northbound and southbound traffic at this intersection will be 

generated by the anticipated build-out of pipeline development. Specifically, if the 

pipeline development does not build-out fully, a traffic signal at this intersection may 

not be warranted until much later than anticipated due to the lower volumes of 

northbound and southbound traffic 
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The applicant believes that a conservative yet realistic build-out of pipeline trips should be used to 

assess the timing for the signal at this intersection; as such, the applicant assumes an acceleration of 

pipeline development to more than three (3) times the amount of pipeline development that has 

currently been issued site plan approval (75% of total development trips). 

Assuming this acceleration of the current pace of pipeline development, a signal at this intersection is 

needed between Phase IB and the completion of Phase II of Poplar Grove (see Attachment H); 

specifically, a signal is warranted when Poplar Grove generates 205 AM peak hour trips and 384 

PM peak hour trips. 

Century Boulevard and Kinster Drive 

Assuming full build-out of pipeline development, the signal is warranted when Poplar Grove generates 

409 new external AM PM Peak Hour trips and 574 new external PM Peak Hour trips (based on full 

build-out of Black Hill). 

The applicant believes that a conservative yet realistic build-out of pipeline trips should be used to 

assess the timing for the signal at this intersection; as such, the applicant assumes an acceleration of 

pipeline development to more than three (3) times the amount of pipeline development that has 

currently been issued site plan approval (75% of total development trips). 

Assuming this acceleration of the current pace of pipeline development, a signal at this intersection is 

needed between Phase II and the completion of Phase III of Poplar Grove (See Attachment I); 

specifically, a signal is warranted when Poplar Grove generates 671 AM peak hour trips and 835 

PM peak hour trips. 
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Trip Trigger Summary 
Table 12 summarizes the trip triggers based on full build-out of pipeline development and based on the 

Applicant recommendations. 

Table 12: Full Build-Out of Pipeline Development Trip Trigger and Applicant Recommended Trip Trigger Summary 

Condition Trip Trigger based on 

Full Build-Out of 

Pipeline Development 

Applicant 

Recommended Trip 

Trigger 

Notes 

Condition 6A: Second 

northbound right turn lane 

on Crystal Rock Drive at 

Father Hurley Boulevard 

First Building Permit of 

Phase IA (i.e. 

improvement needed 

prior to any build-out of 

Poplar Grove) 

446 PM peak hour trips  

Condition 6D: Second left 

turn lane on eastbound 

Father Hurley Boulevard at 

Crystal Rock Drive 

First Building Permit of 

Phase IA ((i.e. 

improvement is needed 

prior to any build-out of 

Poplar Grove) 

1,004 PM peak hour trips  

Condition 6E: Reconstruct 

the northbound and 

southbound approaches 

of the Crystal Rock Drive 

and Kinster Drive 

629 AM Peak Hour 

Trips 

352 PM Peak Hour 

Trips 

1,009 PM peak hour trips 

 

 

 

Applicant assumes 

conservative yet 

realistic build-out of 

pipeline trips; an 

acceleration of 

pipeline development 

to more than three 

(3) times the amount 

of pipeline 

development that 

has currently been 

issued site plan 

approval 

Condition 7 (Crystal Rock 

Drive/Kinster Signal) 

First Building Permit of 

Phase IA ((i.e. 

improvement is needed 

prior to any build-out of 

Poplar Grove) 

205 AM Peak Hour Trips 

384 PM Peak Hour Trips 

Condition 7 (Century 

Boulevard/Kinster Signal) 

409 AM Peak Hour 

Trips 

574 PM Peak Hour 

Trips 

671 AM Peak Hour Trips 

835 PM Peak Hour Trips 

 

 

.
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Attachment A

CLV Calculations by Phase



CRITICAL LANE VOLUME (CLV) METHODOLOGY

Intersection of: Crystal Rock Drive Date:
and: Father Hurley Boulevard

Conditions: Phase III Poplar / Full Build Black Hill Analyst:

LANE USE + TRAFFIC VOLUMES

Crystal Rock Drive

190 165 500 AM
444 552 809 PM
R T L

R 811 538
Father Hurley Boulevard T 967 989

L 800 274
AM PM

AM PM
328 330 L
722 1013 T Father Hurley Boulevard
71 33 R

L T R
AM 24 520 157
PM 72 197 761

Crystal Rock Drive

Comment(s):

NB N
Capacity Analysis- SB N

EB N
WB N

AM PM

Dir VOL x LUF = Total VOL x LUF = Total CLV Dir VOL x LUF = Total VOL x LUF = Total CLV
NB 520 0.530 276 500 0.530 265 0 NB 197 0.530 104 809 0.530 429 543

541 972
SB 355 0.530 188 24 1.000 24 0 SB 996 0.530 528 72 1.000 72 0
EB 793 0.370 293 800 0.530 424 0 EB 1046 0.370 387 274 0.530 145 0

841 854
WB 967 0.530 513 328 1.000 328 0 WB 989 0.530 524 330 1.000 330 0

CLV Total = 1382 CLV Total = 18260.97 1.28
Level of Service (LOS) = Level of Service (LOS) =

Split Phase?

Century Park PAPF
Silver Spring, MD

September 10, 2019

Kimley-Horn

TR  T  L  L

L
T

T
TR L

L
T

T
FR

L  T  T  R

This represents the Total Future Conditions with the Background Improvements, but not the
final recommended improvement of a 2nd EBL lane.

PM NB right-turn check = 761*0.53 - 274*0.53 - (513-380)*0.53

Morning Peak Hour Evening Peak Hour
Approach Volumes + Opposing Lefts Right

Turn
Check

Approach Volumes + Opposing Lefts Right
Turn

Check

NN



CRITICAL LANE VOLUME (CLV) METHODOLOGY

Intersection of: Crystal Rock Drive Date:
and: Father Hurley Boulevard

Conditions: Phase II Poplar / Full Build Black Hill Analyst:

LANE USE + TRAFFIC VOLUMES

Crystal Rock Drive

171 157 456 AM
360 521 637 PM
R T L

R 606 490
Father Hurley Boulevard T 968 1003

L 800 274
AM PM

AM PM
257 281 L
723 1026 T Father Hurley Boulevard
71 33 R

L T R
AM 24 488 157
PM 72 184 761

Crystal Rock Drive

Comment(s):

NB N
Capacity Analysis- SB N

EB N
WB N

AM PM

Dir VOL x LUF = Total VOL x LUF = Total CLV Dir VOL x LUF = Total VOL x LUF = Total CLV
NB 488 0.530 259 456 0.530 242 0 NB 184 0.530 98 637 0.530 338 542

501 880
SB 328 0.530 174 24 1.000 24 0 SB 881 0.530 467 72 1.000 72 0
EB 794 0.370 294 800 0.530 424 0 EB 1059 0.370 392 274 0.530 145 0

770 813
WB 968 0.530 513 257 1.000 257 0 WB 1003 0.530 532 281 1.000 281 0

CLV Total = 1271 CLV Total = 16930.89 1.19
Level of Service (LOS) = Level of Service (LOS) =

Split Phase?

Century Park PAPF
Silver Spring, MD

September 10, 2019

Kimley-Horn

TR  T  L  L

L
T

T
TR L

L
T

T
FR

L  T  T  R

This represents the Total Future Conditions with the Background Improvements, but not the
final recommended improvement of a 2nd EBL lane.

PM NB right-turn check = 761*0.53 - 274*0.53 - (513-380)*0.53

Morning Peak Hour Evening Peak Hour
Approach Volumes + Opposing Lefts Right

Turn
Check

Approach Volumes + Opposing Lefts Right
Turn

Check

NN



CRITICAL LANE VOLUME (CLV) METHODOLOGY

Intersection of: Crystal Rock Drive Date:
and: Father Hurley Boulevard

Conditions: Phase IB Poplar / Full Build Black Hill Analyst:

LANE USE + TRAFFIC VOLUMES

Crystal Rock Drive

130 152 447 AM
241 505 623 PM
R T L

R 598 475
Father Hurley Boulevard T 985 1056

L 800 274
AM PM

AM PM
223 146 L
733 1075 T Father Hurley Boulevard
71 33 R

L T R
AM 24 482 157
PM 72 165 761

Crystal Rock Drive

Comment(s):

NB N
Capacity Analysis- SB N

EB N
WB N

AM PM

Dir VOL x LUF = Total VOL x LUF = Total CLV Dir VOL x LUF = Total VOL x LUF = Total CLV
NB 482 0.530 255 447 0.530 237 0 NB 165 0.530 87 623 0.530 330 537

492 867
SB 282 0.530 149 24 1.000 24 0 SB 746 0.530 395 72 1.000 72 0
EB 804 0.370 297 800 0.530 424 0 EB 1108 0.370 410 274 0.530 145 0

745 706
WB 985 0.530 522 223 1.000 223 0 WB 1056 0.530 560 146 1.000 146 0

CLV Total = 1237 CLV Total = 15730.87 1.10
Level of Service (LOS) = Level of Service (LOS) =

Split Phase?

Century Park PAPF
Silver Spring, MD

September 10, 2019

Kimley-Horn

TR  T  L  L

L
T

T
TR L

L
T

T
FR

L  T  T  R

This represents the Total Future Conditions with the Background Improvements, but not the
final recommended improvement of a 2nd EBL lane.

PM NB right-turn check = 761*0.53 - 274*0.53 - (513-380)*0.53

Morning Peak Hour Evening Peak Hour
Approach Volumes + Opposing Lefts Right

Turn
Check

Approach Volumes + Opposing Lefts Right
Turn

Check

NN



CRITICAL LANE VOLUME (CLV) METHODOLOGY

Intersection of: Crystal Rock Drive Date:
and: Father Hurley Boulevard

Conditions: Phase IA Poplar / Full Build Black Hill Analyst:

LANE USE + TRAFFIC VOLUMES

Crystal Rock Drive

126 149 437 AM
240 504 618 PM
R T L

R 596 467
Father Hurley Boulevard T 985 1056

L 800 274
AM PM

AM PM
222 142 L
733 1075 T Father Hurley Boulevard
71 33 R

L T R
AM 24 481 157
PM 72 163 761

Crystal Rock Drive

Comment(s):

NB N
Capacity Analysis- SB N

EB N
WB N

AM PM

Dir VOL x LUF = Total VOL x LUF = Total CLV Dir VOL x LUF = Total VOL x LUF = Total CLV
NB 481 0.530 255 437 0.530 232 0 NB 163 0.530 86 618 0.530 328 537

487 865
SB 275 0.530 146 24 1.000 24 0 SB 744 0.530 394 72 1.000 72 0
EB 804 0.370 297 800 0.530 424 0 EB 1108 0.370 410 274 0.530 145 0

744 702
WB 985 0.530 522 222 1.000 222 0 WB 1056 0.530 560 142 1.000 142 0

CLV Total = 1231 CLV Total = 15670.86 1.10
Level of Service (LOS) = Level of Service (LOS) =

Morning Peak Hour Evening Peak Hour
Approach Volumes + Opposing Lefts Right

Turn
Check

Approach Volumes + Opposing Lefts Right
Turn

Check

TR  T  L  L

L
T

T
TR L

L
T

T
FR

L  T  T  R

This represents the Total Future Conditions with the Background Improvements, but not the
final recommended improvement of a 2nd EBL lane.

PM NB right-turn check = 761*0.53 - 274*0.53 - (513-380)*0.53
Split Phase?

Century Park PAPF
Silver Spring, MD

September 10, 2019

Kimley-Horn

NN



CRITICAL LANE VOLUME (CLV) METHODOLOGY

Intersection of: Crystal Rock Drive Date:
and: Kinster Dr / Waters Landing Dr

Conditions: Phase III Poplar / Full Build Black Hill Analyst:

LANE USE + TRAFFIC VOLUMES

Crystal Rock Drive

1 289 0 AM
2 705 0 PM
R T L

R 0 2
Waters Landing Drive T 10 22

L 248 851
AM PM

AM PM
0 1 L
8 17 T Kinster Drive

194 97 R

L T R
AM 60 509 727
PM 190 191 326

Crystal Rock Drive

Comment(s):

NB N
Capacity Analysis- SB N

EB N
WB N

AM PM

Dir VOL x LUF = Total VOL x LUF = Total CLV Dir VOL x LUF = Total VOL x LUF = Total CLV
NB 1236 1.000 1236 0 1.000 0 0 NB 517 1.000 517 0 1.000 0 0

1236 897
SB 290 1.000 290 60 1.000 60 0 SB 707 1.000 707 190 1.000 190 0
EB 8 1.000 8 248 1.000 248 126 EB 18 1.000 18 851 1.000 851 0

382 876
WB 258 1.000 258 0 1.000 0 0 WB 875 1.000 875 1 1.000 1 0

CLV Total = 1618 CLV Total = 17731.14 1.24
Level of Service (LOS) = Level of Service (LOS) =

L  TR

Stop-controlled for EB and WB approaches. Two-phase operation assumed per LATR
guidelines. WB approach is modeled as TLR but functions more like TL + TR.

Century Park PAPF
Silver Spring, MD

September 10, 2019

TL
R

TR
L

TRL

Kimley-Horn

Right
Turn

Check

Approach Volumes Right
Turn

Check

+ Opposing Lefts

Split Phase?

Approach Volumes + Opposing Lefts

Morning Peak Hour Evening Peak Hour

NN



CRITICAL LANE VOLUME (CLV) METHODOLOGY

Intersection of: Crystal Rock Drive Date:
and: Kinster Dr / Waters Landing Dr

Conditions: Phase II Poplar / Full Build Black Hill Analyst:

LANE USE + TRAFFIC VOLUMES

Crystal Rock Drive

1 289 0 AM
2 705 0 PM
R T L

R 0 2
Waters Landing Drive T 9 17

L 172 555
AM PM

AM PM
0 1 L
7 15 T Kinster Drive

194 97 R

L T R
AM 60 509 418
PM 190 191 232

Crystal Rock Drive

Comment(s):

NB N
Capacity Analysis- SB N

EB N
WB N

AM PM

Dir VOL x LUF = Total VOL x LUF = Total CLV Dir VOL x LUF = Total VOL x LUF = Total CLV
NB 927 1.000 927 0 1.000 0 0 NB 423 1.000 423 0 1.000 0 0

927 897
SB 290 1.000 290 60 1.000 60 0 SB 707 1.000 707 190 1.000 190 0
EB 7 1.000 7 172 1.000 172 127 EB 16 1.000 16 555 1.000 555 0

306 575
WB 181 1.000 181 0 1.000 0 0 WB 574 1.000 574 1 1.000 1 0

CLV Total = 1233 CLV Total = 14720.87 1.03
Level of Service (LOS) = Level of Service (LOS) =

TL
R

TR
L

Century Park PAPF
Silver Spring, MD

September 10, 2019

Kimley-Horn

TRL

Right
Turn

Check

L  TR

Stop-controlled for EB and WB approaches. Two-phase operation assumed per LATR
guidelines. WB approach is modeled as TLR but functions more like TL + TR.

Split Phase?

Morning Peak Hour Evening Peak Hour
Approach Volumes + Opposing Lefts Right

Turn
Check

Approach Volumes + Opposing Lefts

NN



CRITICAL LANE VOLUME (CLV) METHODOLOGY

Intersection of: Crystal Rock Drive Date:
and: Kinster Dr / Waters Landing Dr

Conditions: Phase IB Poplar / Full Build Black Hill Analyst:

LANE USE + TRAFFIC VOLUMES

Crystal Rock Drive

1 289 0 AM
2 705 0 PM
R T L

R 0 2
Waters Landing Drive T 4 0

L 115 407
AM PM

AM PM
0 1 L
3 6 T Kinster Drive

194 97 R

L T R
AM 60 509 371
PM 190 191 116

Crystal Rock Drive

Comment(s):

NB N
Capacity Analysis- SB N

EB N
WB N

AM PM

Dir VOL x LUF = Total VOL x LUF = Total CLV Dir VOL x LUF = Total VOL x LUF = Total CLV
NB 880 1.000 880 0 1.000 0 0 NB 307 1.000 307 0 1.000 0 0

880 897
SB 290 1.000 290 60 1.000 60 0 SB 707 1.000 707 190 1.000 190 0
EB 3 1.000 3 115 1.000 115 131 EB 7 1.000 7 407 1.000 407 0

249 414
WB 119 1.000 119 0 1.000 0 0 WB 409 1.000 409 1 1.000 1 0

CLV Total = 1129 CLV Total = 13110.79 0.92
Level of Service (LOS) = Level of Service (LOS) =

TL
R

TR
L

Century Park PAPF
Silver Spring, MD

September 10, 2019

Kimley-Horn

TRL

Right
Turn

Check

L  TR

Stop-controlled for EB and WB approaches. Two-phase operation assumed per LATR
guidelines. WB approach is modeled as TLR but functions more like TL + TR.

Split Phase?

Morning Peak Hour Evening Peak Hour
Approach Volumes + Opposing Lefts Right

Turn
Check

Approach Volumes + Opposing Lefts

NN



CRITICAL LANE VOLUME (CLV) METHODOLOGY

Intersection of: Crystal Rock Drive Date:
and: Kinster Dr / Waters Landing Dr

Conditions: Phase IA Poplar / Full Build Black Hill Analyst:

LANE USE + TRAFFIC VOLUMES

Crystal Rock Drive

1 289 0 AM
2 705 0 PM
R T L

R 0 2
Waters Landing Drive T 4 0

L 99 400
AM PM

AM PM
0 1 L
3 6 T Kinster Drive

194 97 R

L T R
AM 60 509 368
PM 190 191 102

Crystal Rock Drive

Comment(s):

NB N
Capacity Analysis- SB N

EB N
WB N

AM PM

Dir VOL x LUF = Total VOL x LUF = Total CLV Dir VOL x LUF = Total VOL x LUF = Total CLV
NB 877 1.000 877 0 1.000 0 0 NB 293 1.000 293 0 1.000 0 0

877 897
SB 290 1.000 290 60 1.000 60 0 SB 707 1.000 707 190 1.000 190 0
EB 3 1.000 3 99 1.000 99 131 EB 7 1.000 7 400 1.000 400 0

233 407
WB 103 1.000 103 0 1.000 0 0 WB 402 1.000 402 1 1.000 1 0

CLV Total = 1110 CLV Total = 13040.78 0.92
Level of Service (LOS) = Level of Service (LOS) =

Right
Turn

Check

L  TR

Stop-controlled for EB and WB approaches. Two-phase operation assumed per LATR
guidelines. WB approach is modeled as TLR but functions more like TL + TR.

Split Phase?

Morning Peak Hour Evening Peak Hour
Approach Volumes + Opposing Lefts Right

Turn
Check

Approach Volumes + Opposing Lefts

Silver Spring, MD

September 10, 2019

Kimley-Horn

TRL

TL
R

TR
L

Century Park PAPF

NN



CRITICAL LANE VOLUME (CLV) METHODOLOGY

Intersection of: Crystal Rock Drive Date:
and: Father Hurley Boulevard

Conditions: Phase III Poplar / Current Build Black Hill Analyst:

LANE USE + TRAFFIC VOLUMES

Crystal Rock Drive

137.7 131.5 365.9 AM
290.6 171.8 416.2 PM

R T L

R 350.5 389.4
Father Hurley Boulevard T 967 989

L 800 274
AM PM

AM PM
149 272 L
722 1013 T Father Hurley Boulevard
71 33 R

L T R
AM 24 126 157
PM 72 161 761

Crystal Rock Drive

Comment(s):

NB N
Capacity Analysis- SB N

EB N
WB N

AM PM

Dir VOL x LUF = Total VOL x LUF = Total CLV Dir VOL x LUF = Total VOL x LUF = Total CLV
NB 126 0.530 67 366 0.530 194 0 NB 161 0.530 85 416 0.530 221 543

261 764
SB 269 0.530 143 24 1.000 24 0 SB 462 0.530 245 72 1.000 72 0
EB 793 0.370 293 800 0.530 424 0 EB 1046 0.370 387 274 0.530 145 0

717 796
WB 967 0.530 513 149 1.000 149 0 WB 989 0.530 524 272 1.000 272 0

CLV Total = 978 CLV Total = 15600.69 1.10
Level of Service (LOS) = Level of Service (LOS) =

Split Phase?

Century Park PAPF
Silver Spring, MD

September 10, 2019

Kimley-Horn

TR  T  L  L

L
T

T
TR L

L
T

T
FR

L  T  T  R

This represents the Total Future Conditions with the Background Improvements, but not the final
recommended improvement of a 2nd EBL lane.

PM NB right-turn check = 761*0.53 - 274*0.53 - (513-380)*0.53

Morning Peak Hour Evening Peak Hour
Approach Volumes + Opposing Lefts Right

Turn
Check

Approach Volumes + Opposing Lefts Right
Turn
Check

NN



CRITICAL LANE VOLUME (CLV) METHODOLOGY

Intersection of: Crystal Rock Drive Date:
and: Father Hurley Boulevard

Conditions: Phase II Poplar / Current Build Black Hill Analyst:

LANE USE + TRAFFIC VOLUMES

Crystal Rock Drive

118.7 123.5 321.9 AM
206.6 140.8 244.2 PM

R T L

R 145.5 341.4
Father Hurley Boulevard T 968 1003

L 800 274
AM PM

AM PM
77.5 223 L
723 1026 T Father Hurley Boulevard
71 33 R

L T R
AM 24 93.6 157
PM 72 148 761

Crystal Rock Drive

Comment(s):

NB N
Capacity Analysis- SB N

EB N
WB N

AM PM

Dir VOL x LUF = Total VOL x LUF = Total CLV Dir VOL x LUF = Total VOL x LUF = Total CLV
NB 94 0.530 50 322 0.530 171 0 NB 148 0.530 78 244 0.530 129 542

221 671
SB 242 0.530 128 24 1.000 24 0 SB 347 0.530 184 72 1.000 72 0
EB 794 0.370 294 800 0.530 424 0 EB 1059 0.370 392 274 0.530 145 0

718 755
WB 968 0.530 513 78 1.000 78 0 WB 1003 0.530 532 223 1.000 223 0

CLV Total = 939 CLV Total = 14260.66 1.00
Level of Service (LOS) = Level of Service (LOS) =

Split Phase?

Century Park PAPF
Silver Spring, MD

September 10, 2019

Kimley-Horn

TR  T  L  L

L
T

T
TR L

L
T

T
FR

L  T  T  R

This represents the Total Future Conditions with the Background Improvements, but not the final
recommended improvement of a 2nd EBL lane.

PM NB right-turn check = 761*0.53 - 274*0.53 - (513-380)*0.53

Morning Peak Hour Evening Peak Hour
Approach Volumes + Opposing Lefts Right

Turn
Check

Approach Volumes + Opposing Lefts Right
Turn
Check

NN



CRITICAL LANE VOLUME (CLV) METHODOLOGY

Intersection of: Crystal Rock Drive Date:
and: Father Hurley Boulevard

Conditions: Phase IB Poplar / Current Build Black HillAnalyst:

LANE USE + TRAFFIC VOLUMES

Crystal Rock Drive

77.7 118.5 312.9 AM
87.58 124.8 230.2 PM

R T L

R 137.5 326.4
Father Hurley Boulevard T 985 1056

L 800 274
AM PM

AM PM
43.5 88.2 L
733 1075 T Father Hurley Boulevard
71 33 R

L T R
AM 24 87.6 157
PM 72 129 761

Crystal Rock Drive

Comment(s):

NB N
Capacity Analysis- SB N

EB N
WB N

AM PM

Dir VOL x LUF = Total VOL x LUF = Total CLV Dir VOL x LUF = Total VOL x LUF = Total CLV
NB 88 0.530 46 313 0.530 166 0 NB 129 0.530 68 230 0.530 122 537

212 659
SB 196 0.530 104 24 1.000 24 0 SB 212 0.530 113 72 1.000 72 0
EB 804 0.370 297 800 0.530 424 0 EB 1108 0.370 410 274 0.530 145 0

721 648
WB 985 0.530 522 44 1.000 44 0 WB 1056 0.530 560 88 1.000 88 0

CLV Total = 933 CLV Total = 13070.65 0.92
Level of Service (LOS) = Level of Service (LOS) =

Split Phase?

Century Park PAPF
Silver Spring, MD

September 10, 2019

Kimley-Horn

TR  T  L  L

L
T

T
TR L

L
T

T
FR

L  T  T  R

This represents the Total Future Conditions with the Background Improvements, but not the final
recommended improvement of a 2nd EBL lane.

PM NB right-turn check = 761*0.53 - 274*0.53 - (513-380)*0.53

Morning Peak Hour Evening Peak Hour
Approach Volumes + Opposing Lefts Right

Turn
Check

Approach Volumes + Opposing Lefts Right
Turn
Check

NN



CRITICAL LANE VOLUME (CLV) METHODOLOGY

Intersection of: Crystal Rock Drive Date:
and: Father Hurley Boulevard

Conditions: Phase IA Poplar / Current Build Black HillAnalyst:

LANE USE + TRAFFIC VOLUMES

Crystal Rock Drive

73.7 115.5 302.9 AM
86.58 123.8 225.2 PM

R T L

R 135.5 318.4
Father Hurley Boulevard T 985 1056

L 800 274
AM PM

AM PM
42.5 84.2 L
733 1075 T Father Hurley Boulevard
71 33 R

L T R
AM 24 86.6 157
PM 72 127 761

Crystal Rock Drive

Comment(s):

NB N
Capacity Analysis- SB N

EB N
WB N

AM PM

Dir VOL x LUF = Total VOL x LUF = Total CLV Dir VOL x LUF = Total VOL x LUF = Total CLV
NB 87 0.530 46 303 0.530 161 0 NB 127 0.530 67 225 0.530 119 537

207 656
SB 189 0.530 100 24 1.000 24 0 SB 210 0.530 111 72 1.000 72 0
EB 804 0.370 297 800 0.530 424 0 EB 1108 0.370 410 274 0.530 145 0

721 644
WB 985 0.530 522 43 1.000 43 0 WB 1056 0.530 560 84 1.000 84 0

CLV Total = 928 CLV Total = 13000.65 0.91
Level of Service (LOS) = Level of Service (LOS) =

Morning Peak Hour Evening Peak Hour
Approach Volumes + Opposing Lefts Right

Turn
Check

Approach Volumes + Opposing Lefts Right
Turn
Check

TR  T  L  L

L
T

T
TR L

L
T

T
FR

L  T  T  R

This represents the Total Future Conditions with the Background Improvements, but not the final
recommended improvement of a 2nd EBL lane.

PM NB right-turn check = 761*0.53 - 274*0.53 - (513-380)*0.53
Split Phase?

Century Park PAPF
Silver Spring, MD

September 10, 2019

Kimley-Horn

NN



CRITICAL LANE VOLUME (CLV) METHODOLOGY

Intersection of: Crystal Rock Drive Date:
and: Kinster Dr / Waters Landing Dr

Conditions: Phase III Poplar / Current Build Black Hill Analyst:

LANE USE + TRAFFIC VOLUMES

Crystal Rock Drive

1 69.08 0 AM
2 80.52 0 PM
R T L

R 0 2
Waters Landing Drive T 10 22

L 248 549
AM PM

AM PM
0 1 L
8 17 T Kinster Drive

194 97 R

L T R
AM 60 48.5 421
PM 190 42.4 326

Crystal Rock Drive

Comment(s):

NB N
Capacity Analysis- SB N

EB N
WB N

AM PM

Dir VOL x LUF = Total VOL x LUF = Total CLV Dir VOL x LUF = Total VOL x LUF = Total CLV
NB 469 1.000 469 0 1.000 0 0 NB 368 1.000 368 0 1.000 0 0

469 368
SB 70 1.000 70 60 1.000 60 0 SB 83 1.000 83 190 1.000 190 0
EB 8 1.000 8 248 1.000 248 126 EB 18 1.000 18 549 1.000 549 0

382 574
WB 258 1.000 258 0 1.000 0 0 WB 573 1.000 573 1 1.000 1 0

CLV Total = 851 CLV Total = 9420.60 0.66
Level of Service (LOS) = Level of Service (LOS) =

TL
R

TR
L

Century Park PAPF
Silver Spring, MD

September 10, 2019

Kimley-Horn

TRL

Right
Turn
Check

L  TR

Stop-controlled for EB and WB approaches. Two-phase operation assumed per LATR guidelines.
WB approach is modeled as TLR but functions more like TL + TR.

Split Phase?

Morning Peak Hour Evening Peak Hour
Approach Volumes + Opposing Lefts Right

Turn
Check

Approach Volumes + Opposing Lefts

NN



CRITICAL LANE VOLUME (CLV) METHODOLOGY

Intersection of: Crystal Rock Drive Date:
and: Kinster Dr / Waters Landing Dr

Conditions: Phase II Poplar / Current Build Black Hill Analyst:

LANE USE + TRAFFIC VOLUMES

Crystal Rock Drive

1 69.08 0 AM
2 80.52 0 PM
R T L

R 0 2
Waters Landing Drive T 9 17

L 172 253
AM PM

AM PM
0 1 L
7 15 T Kinster Drive

194 97 R

L T R
AM 60 48.5 112
PM 190 42.4 232

Crystal Rock Drive

Comment(s):

NB N
Capacity Analysis- SB N

EB N
WB N

AM PM

Dir VOL x LUF = Total VOL x LUF = Total CLV Dir VOL x LUF = Total VOL x LUF = Total CLV
NB 160 1.000 160 0 1.000 0 0 NB 274 1.000 274 0 1.000 0 0

160 274
SB 70 1.000 70 60 1.000 60 0 SB 83 1.000 83 190 1.000 190 0
EB 7 1.000 7 172 1.000 172 127 EB 16 1.000 16 253 1.000 253 0

306 273
WB 181 1.000 181 0 1.000 0 0 WB 272 1.000 272 1 1.000 1 0

CLV Total = 466 CLV Total = 5470.33 0.38
Level of Service (LOS) = Level of Service (LOS) =

TL
R

TR
L

Century Park PAPF
Silver Spring, MD

September 10, 2019

Kimley-Horn

TRL

Right
Turn
Check

L  TR

Stop-controlled for EB and WB approaches. Two-phase operation assumed per LATR
guidelines. WB approach is modeled as TLR but functions more like TL + TR.

Split Phase?

Morning Peak Hour Evening Peak Hour
Approach Volumes + Opposing Lefts Right

Turn
Check

Approach Volumes + Opposing Lefts

NN



CRITICAL LANE VOLUME (CLV) METHODOLOGY

Intersection of: Crystal Rock Drive Date:
and: Kinster Dr / Waters Landing Dr

Conditions: Phase IB Poplar / Current Build Black HillAnalyst:

LANE USE + TRAFFIC VOLUMES

Crystal Rock Drive

1 69.08 0 AM
2 80.52 0 PM
R T L

R 0 2
Waters Landing Drive T 4 0

L 115 105
AM PM

AM PM
0 1 L
3 6 T Kinster Drive

194 97 R

L T R
AM 60 48.5 65
PM 190 42.4 116

Crystal Rock Drive

Comment(s):

NB N
Capacity Analysis- SB N

EB N
WB N

AM PM

Dir VOL x LUF = Total VOL x LUF = Total CLV Dir VOL x LUF = Total VOL x LUF = Total CLV
NB 113 1.000 113 0 1.000 0 0 NB 158 1.000 158 0 1.000 0 0

130 273
SB 70 1.000 70 60 1.000 60 0 SB 83 1.000 83 190 1.000 190 0
EB 3 1.000 3 115 1.000 115 131 EB 7 1.000 7 105 1.000 105 0

249 112
WB 119 1.000 119 0 1.000 0 0 WB 107 1.000 107 1 1.000 1 0

CLV Total = 379 CLV Total = 3850.27 0.27
Level of Service (LOS) = Level of Service (LOS) =

TL
R

TR
L

Century Park PAPF
Silver Spring, MD

September 10, 2019

Kimley-Horn

TRL

Right
Turn
Check

L  TR

Stop-controlled for EB and WB approaches. Two-phase operation assumed per LATR
guidelines. WB approach is modeled as TLR but functions more like TL + TR.

Split Phase?

Morning Peak Hour Evening Peak Hour
Approach Volumes + Opposing Lefts Right

Turn
Check

Approach Volumes + Opposing Lefts

NN



CRITICAL LANE VOLUME (CLV) METHODOLOGY

Intersection of: Crystal Rock Drive Date:
and: Kinster Dr / Waters Landing Dr

Conditions: Phase IA Poplar / Current Build Black HillAnalyst:

LANE USE + TRAFFIC VOLUMES

Crystal Rock Drive

1 69.08 0 AM
2 80.52 0 PM
R T L

R 0 2
Waters Landing Drive T 4 0

L 99 98
AM PM

AM PM
0 1 L
3 6 T Kinster Drive

194 97 R

L T R
AM 60 48.5 62
PM 190 42.4 102

Crystal Rock Drive

Comment(s):

NB N
Capacity Analysis- SB N

EB N
WB N

AM PM

Dir VOL x LUF = Total VOL x LUF = Total CLV Dir VOL x LUF = Total VOL x LUF = Total CLV
NB 110 1.000 110 0 1.000 0 0 NB 144 1.000 144 0 1.000 0 0

130 273
SB 70 1.000 70 60 1.000 60 0 SB 83 1.000 83 190 1.000 190 0
EB 3 1.000 3 99 1.000 99 131 EB 7 1.000 7 98 1.000 98 0

233 105
WB 103 1.000 103 0 1.000 0 0 WB 100 1.000 100 1 1.000 1 0

CLV Total = 363 CLV Total = 3780.25 0.27
Level of Service (LOS) = Level of Service (LOS) =

Right
Turn
Check

L  TR

Stop-controlled for EB and WB approaches. Two-phase operation assumed per LATR
guidelines. WB approach is modeled as TLR but functions more like TL + TR.

Split Phase?

Morning Peak Hour Evening Peak Hour
Approach Volumes + Opposing Lefts Right

Turn
Check

Approach Volumes + Opposing Lefts

Silver Spring, MD

September 10, 2019

Kimley-Horn

TRL

TL
R

TR
L

Century Park PAPF

NN



CRITICAL LANE VOLUME (CLV) METHODOLOGY

Intersection of: Crystal Rock Drive Date:
and: Father Hurley Boulevard

Conditions: Phase III Poplar / 75% Build Black Hill Analyst:

LANE USE + TRAFFIC VOLUMES

Crystal Rock Drive

173.8 154 458.3 AM
401.3 442.8 699.5 PM

R T L

R 684.5 492.3
Father Hurley Boulevard T 967 989

L 800 274
AM PM

AM PM
279 312 L
722 1013 T Father Hurley Boulevard
71 33 R

L T R
AM 24 409 157
PM 72 185 761

Crystal Rock Drive

Comment(s):

NB N
Capacity Analysis- SB N

EB N
WB N

AM PM

Dir VOL x LUF = Total VOL x LUF = Total CLV Dir VOL x LUF = Total VOL x LUF = Total CLV
NB 409 0.530 217 458 0.530 243 0 NB 185 0.530 98 700 0.530 371 543

460 914
SB 328 0.530 174 24 1.000 24 0 SB 844 0.530 447 72 1.000 72 0
EB 793 0.370 293 800 0.530 424 0 EB 1046 0.370 387 274 0.530 145 0

792 836
WB 967 0.530 513 279 1.000 279 0 WB 989 0.530 524 312 1.000 312 0

CLV Total = 1252 CLV Total = 17500.88 1.23
Level of Service (LOS) = Level of Service (LOS) =

Morning Peak Hour Evening Peak Hour
Approach Volumes + Opposing Lefts Right

Turn
Check

Approach Volumes + Opposing Lefts Right
Turn
Check

TR  T  L  L

L
T

T
TR L

L
T

T
FR

L  T  T  R

This represents the Total Future Conditions with the Background Improvements, but not the final
recommended improvement of a 2nd EBL lane.

PM NB right-turn check = 761*0.53 - 274*0.53 - (513-380)*0.53
Split Phase?

Century Park PAPF
Silver Spring, MD

September 10, 2019

Kimley-Horn

NN



CRITICAL LANE VOLUME (CLV) METHODOLOGY

Intersection of: Crystal Rock Drive Date:
and: Father Hurley Boulevard

Conditions: Phase II Poplar / 75% Build Black Hill Analyst:

LANE USE + TRAFFIC VOLUMES

Crystal Rock Drive

154.8 146 414.3 AM
317.3 411.8 527.5 PM

R T L

R 479.5 444.3
Father Hurley Boulevard T 968 1003

L 800 274
AM PM

AM PM
208 263 L
723 1026 T Father Hurley Boulevard
71 33 R

L T R
AM 24 377 157
PM 72 172 761

Crystal Rock Drive

Comment(s):

NB N
Capacity Analysis- SB N

EB N
WB N

AM PM

Dir VOL x LUF = Total VOL x LUF = Total CLV Dir VOL x LUF = Total VOL x LUF = Total CLV
NB 377 0.530 200 414 0.530 220 0 NB 172 0.530 91 528 0.530 280 542

420 822
SB 301 0.530 159 24 1.000 24 0 SB 729 0.530 386 72 1.000 72 0
EB 794 0.370 294 800 0.530 424 0 EB 1059 0.370 392 274 0.530 145 0

721 795
WB 968 0.530 513 208 1.000 208 0 WB 1003 0.530 532 263 1.000 263 0

CLV Total = 1141 CLV Total = 16170.80 1.13
Level of Service (LOS) = Level of Service (LOS) =

Morning Peak Hour Evening Peak Hour
Approach Volumes + Opposing Lefts Right

Turn
Check

Approach Volumes + Opposing Lefts Right
Turn
Check

TR  T  L  L

L
T

T
TR L

L
T

T
FR

L  T  T  R

This represents the Total Future Conditions with the Background Improvements, but not the final
recommended improvement of a 2nd EBL lane.

PM NB right-turn check = 761*0.53 - 274*0.53 - (513-380)*0.53
Split Phase?

Century Park PAPF
Silver Spring, MD

September 10, 2019

Kimley-Horn

NN



CRITICAL LANE VOLUME (CLV) METHODOLOGY

Intersection of: Crystal Rock Drive Date:
and: Father Hurley Boulevard

Conditions: Phase IB Poplar / 75% Build Black Hill Analyst:

LANE USE + TRAFFIC VOLUMES

Crystal Rock Drive

113.8 141 405.3 AM
198.3 395.8 513.5 PM

R T L

R 471.5 429.3
Father Hurley Boulevard T 985 1056

L 800 274
AM PM

AM PM
174 128 L
733 1075 T Father Hurley Boulevard
71 33 R

L T R
AM 24 371 157
PM 72 153 761

Crystal Rock Drive

Comment(s):

NB N
Capacity Analysis- SB N

EB N
WB N

AM PM

Dir VOL x LUF = Total VOL x LUF = Total CLV Dir VOL x LUF = Total VOL x LUF = Total CLV
NB 371 0.530 196 405 0.530 215 0 NB 153 0.530 81 514 0.530 272 537

411 809
SB 255 0.530 135 24 1.000 24 0 SB 594 0.530 315 72 1.000 72 0
EB 804 0.370 297 800 0.530 424 0 EB 1108 0.370 410 274 0.530 145 0

721 688
WB 985 0.530 522 174 1.000 174 0 WB 1056 0.530 560 128 1.000 128 0

CLV Total = 1132 CLV Total = 14970.79 1.05
Level of Service (LOS) = Level of Service (LOS) =

Morning Peak Hour Evening Peak Hour
Approach Volumes + Opposing Lefts Right

Turn
Check

Approach Volumes + Opposing Lefts Right
Turn
Check

TR  T  L  L

L
T

T
TR L

L
T

T
FR

L  T  T  R

This represents the Total Future Conditions with the Background Improvements, but not the final
recommended improvement of a 2nd EBL lane.

PM NB right-turn check = 761*0.53 - 274*0.53 - (513-380)*0.53
Split Phase?

Century Park PAPF
Silver Spring, MD

September 10, 2019

Kimley-Horn

NN



CRITICAL LANE VOLUME (CLV) METHODOLOGY

Intersection of: Crystal Rock Drive Date:
and: Father Hurley Boulevard

Conditions: Phase IA Poplar / 75% Build Black Hill Analyst:

LANE USE + TRAFFIC VOLUMES

Crystal Rock Drive

113.8 141 405.3 AM
198.3 395.8 513.5 PM

R T L

R 471.5 429.3
Father Hurley Boulevard T 985 1056

L 800 274
AM PM

AM PM
174 128 L
733 1075 T Father Hurley Boulevard
71 33 R

L T R
AM 24 371 157
PM 72 153 761

Crystal Rock Drive

Comment(s):

NB N
Capacity Analysis- SB N

EB N
WB N

AM PM

Dir VOL x LUF = Total VOL x LUF = Total CLV Dir VOL x LUF = Total VOL x LUF = Total CLV
NB 371 0.530 196 405 0.530 215 0 NB 153 0.530 81 514 0.530 272 537

411 809
SB 255 0.530 135 24 1.000 24 0 SB 594 0.530 315 72 1.000 72 0
EB 804 0.370 297 800 0.530 424 0 EB 1108 0.370 410 274 0.530 145 0

721 688
WB 985 0.530 522 174 1.000 174 0 WB 1056 0.530 560 128 1.000 128 0

CLV Total = 1132 CLV Total = 14970.79 1.05
Level of Service (LOS) = Level of Service (LOS) =

Morning Peak Hour Evening Peak Hour
Approach Volumes + Opposing Lefts Right

Turn
Check

Approach Volumes + Opposing Lefts Right
Turn
Check

TR  T  L  L

L
T

T
TR L

L
T

T
FR

L  T  T  R

This represents the Total Future Conditions with the Background Improvements, but not the final
recommended improvement of a 2nd EBL lane.

PM NB right-turn check = 761*0.53 - 274*0.53 - (513-380)*0.53
Split Phase?

Century Park PAPF
Silver Spring, MD

September 10, 2019

Kimley-Horn

NN



CRITICAL LANE VOLUME (CLV) METHODOLOGY

Intersection of: Crystal Rock Drive Date:
and: Kinster Dr / Waters Landing Dr

Conditions: Phase III Poplar / 75% Build Black Hill Analyst:

LANE USE + TRAFFIC VOLUMES

Crystal Rock Drive

1 220 0 AM
2 530.5 0 PM
R T L

R 0 2
Waters Landing Drive T 10 22

L 248 764
AM PM

AM PM
0 1 L
8 17 T Kinster Drive

194 97 R

L T R
AM 60 383 640
PM 190 145 326

Crystal Rock Drive

Comment(s):

NB N
Capacity Analysis- SB N

EB N
WB N

AM PM

Dir VOL x LUF = Total VOL x LUF = Total CLV Dir VOL x LUF = Total VOL x LUF = Total CLV
NB 1023 1.000 1023 0 1.000 0 0 NB 471 1.000 471 0 1.000 0 0

1023 723
SB 221 1.000 221 60 1.000 60 0 SB 533 1.000 533 190 1.000 190 0
EB 8 1.000 8 248 1.000 248 126 EB 18 1.000 18 764 1.000 764 0

382 789
WB 258 1.000 258 0 1.000 0 0 WB 788 1.000 788 1 1.000 1 0

CLV Total = 1405 CLV Total = 15120.99 1.06
Level of Service (LOS) = Level of Service (LOS) =

Morning Peak Hour Evening Peak Hour
Approach Volumes + Opposing Lefts Right

Turn
Check

Approach Volumes + Opposing Lefts Right
Turn
Check

TRL

TL
R

TR
L

L  TR

Stop-controlled for EB and WB approaches. Two-phase operation assumed per LATR guidelines.
WB approach is modeled as TLR but functions more like TL + TR.

Split Phase?

Century Park PAPF
Silver Spring, MD

September 10, 2019

Kimley-Horn

NN



CRITICAL LANE VOLUME (CLV) METHODOLOGY

Intersection of: Crystal Rock Drive Date:
and: Kinster Dr / Waters Landing Dr

Conditions: Phase II Poplar / 75% Build Black Hill Analyst:

LANE USE + TRAFFIC VOLUMES

Crystal Rock Drive

1 220 0 AM
2 530.5 0 PM
R T L

R 0 2
Waters Landing Drive T 9 17

L 172 468
AM PM

AM PM
0 1 L
7 15 T Kinster Drive

194 97 R

L T R
AM 60 383 331
PM 190 145 232

Crystal Rock Drive

Comment(s):

NB N
Capacity Analysis- SB N

EB N
WB N

AM PM

Dir VOL x LUF = Total VOL x LUF = Total CLV Dir VOL x LUF = Total VOL x LUF = Total CLV
NB 714 1.000 714 0 1.000 0 0 NB 377 1.000 377 0 1.000 0 0

714 723
SB 221 1.000 221 60 1.000 60 0 SB 533 1.000 533 190 1.000 190 0
EB 7 1.000 7 172 1.000 172 127 EB 16 1.000 16 468 1.000 468 0

306 488
WB 181 1.000 181 0 1.000 0 0 WB 487 1.000 487 1 1.000 1 0

CLV Total = 1020 CLV Total = 12110.72 0.85
Level of Service (LOS) = Level of Service (LOS) =

Morning Peak Hour Evening Peak Hour
Approach Volumes + Opposing Lefts Right

Turn
Check

Approach Volumes + Opposing Lefts Right
Turn
Check

TRL

TL
R

TR
L

L  TR

Stop-controlled for EB and WB approaches. Two-phase operation assumed per LATR
guidelines. WB approach is modeled as TLR but functions more like TL + TR.

Split Phase?

Century Park PAPF
Silver Spring, MD

September 10, 2019

Kimley-Horn

NN



CRITICAL LANE VOLUME (CLV) METHODOLOGY

Intersection of: Crystal Rock Drive Date:
and: Kinster Dr / Waters Landing Dr

Conditions: Phase IB Poplar / 75% Build Black Hill Analyst:

LANE USE + TRAFFIC VOLUMES

Crystal Rock Drive

1 220 0 AM
2 530.5 0 PM
R T L

R 0 2
Waters Landing Drive T 4 0

L 115 320
AM PM

AM PM
0 1 L
3 6 T Kinster Drive

194 97 R

L T R
AM 60 383 284
PM 190 145 116

Crystal Rock Drive

Comment(s):

NB N
Capacity Analysis- SB N

EB N
WB N

AM PM

Dir VOL x LUF = Total VOL x LUF = Total CLV Dir VOL x LUF = Total VOL x LUF = Total CLV
NB 667 1.000 667 0 1.000 0 0 NB 261 1.000 261 0 1.000 0 0

667 723
SB 221 1.000 221 60 1.000 60 0 SB 533 1.000 533 190 1.000 190 0
EB 3 1.000 3 115 1.000 115 131 EB 7 1.000 7 320 1.000 320 0

249 327
WB 119 1.000 119 0 1.000 0 0 WB 322 1.000 322 1 1.000 1 0

CLV Total = 916 CLV Total = 10500.64 0.74
Level of Service (LOS) = Level of Service (LOS) =

Morning Peak Hour Evening Peak Hour
Approach Volumes + Opposing Lefts Right

Turn
Check

Approach Volumes + Opposing Lefts Right
Turn
Check

TRL

TL
R

TR
L

L  TR

Stop-controlled for EB and WB approaches. Two-phase operation assumed per LATR
guidelines. WB approach is modeled as TLR but functions more like TL + TR.

Split Phase?

Century Park PAPF
Silver Spring, MD

September 10, 2019

Kimley-Horn

NN



CRITICAL LANE VOLUME (CLV) METHODOLOGY

Intersection of: Crystal Rock Drive Date:
and: Kinster Dr / Waters Landing Dr

Conditions: Phase IA Poplar / 75% Build Black Hill Analyst:

LANE USE + TRAFFIC VOLUMES

Crystal Rock Drive

1 220 0 AM
2 530.5 0 PM
R T L

R 0 2
Waters Landing Drive T 4 0

L 115 320
AM PM

AM PM
0 1 L
3 6 T Kinster Drive

194 97 R

L T R
AM 60 383 284
PM 190 145 116

Crystal Rock Drive

Comment(s):

NB N
Capacity Analysis- SB N

EB N
WB N

AM PM

Dir VOL x LUF = Total VOL x LUF = Total CLV Dir VOL x LUF = Total VOL x LUF = Total CLV
NB 667 1.000 667 0 1.000 0 0 NB 261 1.000 261 0 1.000 0 0

667 723
SB 221 1.000 221 60 1.000 60 0 SB 533 1.000 533 190 1.000 190 0
EB 3 1.000 3 115 1.000 115 131 EB 7 1.000 7 320 1.000 320 0

249 327
WB 119 1.000 119 0 1.000 0 0 WB 322 1.000 322 1 1.000 1 0

CLV Total = 916 CLV Total = 10500.64 0.74
Level of Service (LOS) = Level of Service (LOS) =

Morning Peak Hour Evening Peak Hour
Approach Volumes + Opposing Lefts Right

Turn
Check

Approach Volumes + Opposing Lefts Right
Turn
Check

TRL

TL
R

TR
L

L  TR

Stop-controlled for EB and WB approaches. Two-phase operation assumed per LATR
guidelines. WB approach is modeled as TLR but functions more like TL + TR.

Split Phase?

Century Park PAPF
Silver Spring, MD

September 10, 2019

Kimley-Horn

NN



kimley-horn.com 11400 Commerce Park Drive, Suite 400, Reston, VA 20191 703-674-1300

Attachment B

Signal Warrant Evaluation Sheets by Phase



Based on 2009 MUTCD

Crystral Rock Drive and Kinster Drive COUNT DATE: 10/9/2018

Full Build Out of Black Hills AND Phase 2 of Poplar Grove

MAJOR STREET: Crystal Rock Drive # OF APPROACH LANES: 2
MINOR STREET: Kinster Drive # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N
85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): n

 WARRANT 1, Combination Warrant
MAJOR ST MINOR ST  CONDITION A  CONDITION B WARRANT 2 WARRANT 3

BOTH
APPROACHES

 HIGHEST
APPROACH

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

   THRESHOLD VALUES 600 150 900 75 480 120 720 60
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM 1,402 191 Y Y Y Y Y Y Y Y Y Y Y Y Y Y
08:00 AM TO 09:00 AM 1,226 182 Y Y Y Y Y Y Y Y Y Y Y Y Y
09:00 AM TO 10:00 AM 811 237 Y Y Y Y Y Y Y Y Y Y Y
10:00 AM TO 11:00 AM 707 281 Y Y Y Y Y Y Y Y Y
11:00 AM TO 12:00 PM 924 352 Y Y Y Y Y Y Y Y Y Y Y Y Y Y
12:00 PM TO 01:00 PM 1,314 300 Y Y Y Y Y Y Y Y Y Y Y Y Y Y
01:00 PM TO 02:00 PM 1,204 269 Y Y Y Y Y Y Y Y Y Y Y Y Y Y
02:00 PM TO 03:00 PM 935 364 Y Y Y Y Y Y Y Y Y Y Y Y Y Y
03:00 PM TO 04:00 PM 1,228 477 Y Y Y Y Y Y Y Y Y Y Y Y Y Y
04:00 PM TO 05:00 PM 1,324 651 Y Y Y Y Y Y Y Y Y Y Y Y Y Y
05:00 PM TO 06:00 PM 1,464 326 Y Y Y Y Y Y Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM 900 112 Y Y Y Y Y Y Y Y
07:00 PM TO 08:00 PM

13,439 3,742 11 10 11 11 11 8

8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED

SATISFIED SATISFIED SATISFIED SATISFIED SATISFIED
8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

Poplar Grove - Germantown
TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME:

INTERSECTION CONDITION:

WARRANT 1, Condition A WARRANT 1, Condition B

Kimley-Horn and Associates, Inc. K:\NVA_TPTO\110389001 Poplar Grove\Production\Traffic\MUTCD Warrants Poplar Grove_Basewarrants



Based on 2009 MUTCD

Crystral Rock Drive and Kinster Drive COUNT DATE: 10/9/2018

Full Build Out of Black Hills AND Phase 2 of Poplar Grove

MAJOR STREET: Crystal Rock Drive # OF APPROACH LANES: 2
MINOR STREET: Kinster Drive # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N
85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): n

 WARRANT 1, Combination Warrant
MAJOR ST MINOR ST  CONDITION A  CONDITION B WARRANT 2 WARRANT 3

BOTH
APPROACHES

 HIGHEST
APPROACH

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

   THRESHOLD VALUES 600 150 900 75 480 120 720 60
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM 1,219 188 Y Y Y Y Y Y Y Y Y Y Y Y Y
08:00 AM TO 09:00 AM 1,092 173 Y Y Y Y Y Y Y Y Y Y Y Y Y
09:00 AM TO 10:00 AM 742 155 Y Y Y Y Y Y Y Y Y Y
10:00 AM TO 11:00 AM 627 120 Y Y Y Y Y Y
11:00 AM TO 12:00 PM 802 138 Y Y Y Y Y Y Y Y
12:00 PM TO 01:00 PM 1,193 131 Y Y Y Y Y Y Y Y Y Y Y
01:00 PM TO 02:00 PM 1,098 128 Y Y Y Y Y Y Y Y Y Y Y
02:00 PM TO 03:00 PM 837 129 Y Y Y Y Y Y Y Y
03:00 PM TO 04:00 PM 1,126 149 Y Y Y Y Y Y Y Y Y Y Y
04:00 PM TO 05:00 PM 1,474 166 Y Y Y Y Y Y Y Y Y Y Y Y Y Y
05:00 PM TO 06:00 PM 1,456 189 Y Y Y Y Y Y Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM 1,008 149 Y Y Y Y Y Y Y Y Y Y Y
07:00 PM TO 08:00 PM

12,674 1,815 5 8 12 11 8 2

8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED

NOT SATISFIED SATISFIED SATISFIED SATISFIED SATISFIED
8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

Poplar Grove - Germantown
TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME:

INTERSECTION CONDITION:

WARRANT 1, Condition A WARRANT 1, Condition B

Kimley-Horn and Associates, Inc. K:\NVA_TPTO\110389001 Poplar Grove\Production\Traffic\MUTCD Warrants Poplar Grove_Basewarrants



Based on 2009 MUTCD

Crystral Rock Drive and Kinster Drive COUNT DATE: 10/9/2018

Full Build Out of Black Hills AND Phase 1 of Poplar Grove

MAJOR STREET: Crystal Rock Drive # OF APPROACH LANES: 2
MINOR STREET: Kinster Drive # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N
85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): n

 WARRANT 1, Combination Warrant
MAJOR ST MINOR ST  CONDITION A  CONDITION B WARRANT 2 WARRANT 3

BOTH
APPROACHES

 HIGHEST
APPROACH

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

   THRESHOLD VALUES 600 150 900 75 480 120 720 60
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM 919 184 Y Y Y Y Y Y Y Y Y Y Y Y Y
08:00 AM TO 09:00 AM 830 168 Y Y Y Y Y Y Y Y Y Y
09:00 AM TO 10:00 AM 540 144 Y Y Y Y Y
10:00 AM TO 11:00 AM 433 100 Y Y
11:00 AM TO 12:00 PM 570 85 Y Y Y
12:00 PM TO 01:00 PM 873 101 Y Y Y Y Y Y
01:00 PM TO 02:00 PM 803 88 Y Y Y Y Y Y
02:00 PM TO 03:00 PM 588 98 Y Y Y
03:00 PM TO 04:00 PM 818 82 Y Y Y Y Y Y
04:00 PM TO 05:00 PM 1,086 111 Y Y Y Y Y Y Y Y
05:00 PM TO 06:00 PM 1,088 94 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM 774 112 Y Y Y Y Y Y
07:00 PM TO 08:00 PM

9,322 1,367 2 3 3 8 1 0

8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED

NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED
8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

Poplar Grove - Germantown
TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME:

INTERSECTION CONDITION:

WARRANT 1, Condition A WARRANT 1, Condition B

Kimley-Horn and Associates, Inc. K:\NVA_TPTO\110389001 Poplar Grove\Production\Traffic\MUTCD Warrants Poplar Grove_Basewarrants



Based on 2009 MUTCD

Century Boulevard and Kinster Drive COUNT DATE: 10/9/2018

Full Build Out of Black Hills and Phase 3 of Poplar Grove

MAJOR STREET: Century Boulevard # OF APPROACH LANES: 2
MINOR STREET: Kinster Drive # OF APPROACH LANES: z

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N
85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

 WARRANT 1, Combination Warrant
MAJOR ST MINOR ST  CONDITION A  CONDITION B WARRANT 2 WARRANT 3

BOTH
APPROACHES

 HIGHEST
APPROACH

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

   THRESHOLD VALUES 600 200 900 100 480 160 720 80
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM 1,384 276 Y Y Y Y Y Y Y Y Y Y Y Y Y Y
08:00 AM TO 09:00 AM 1,167 230 Y Y Y Y Y Y Y Y Y Y Y Y Y
09:00 AM TO 10:00 AM 676 313 Y Y Y Y Y Y Y Y
10:00 AM TO 11:00 AM 569 369 Y Y Y Y Y Y
11:00 AM TO 12:00 PM 777 500 Y Y Y Y Y Y Y Y Y Y Y Y
12:00 PM TO 01:00 PM 1,158 422 Y Y Y Y Y Y Y Y Y Y Y Y Y Y
01:00 PM TO 02:00 PM 1,035 354 Y Y Y Y Y Y Y Y Y Y Y Y Y
02:00 PM TO 03:00 PM 741 503 Y Y Y Y Y Y Y Y Y Y Y
03:00 PM TO 04:00 PM 976 705 Y Y Y Y Y Y Y Y Y Y Y Y Y Y
04:00 PM TO 05:00 PM 1,324 651 Y Y Y Y Y Y Y Y Y Y Y Y Y Y
05:00 PM TO 06:00 PM 1,230 413 Y Y Y Y Y Y Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM 691 24 Y Y
07:00 PM TO 08:00 PM

11,728 4,760 10 7 11 9 9 6

8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED

SATISFIED NOT SATISFIED SATISFIED SATISFIED SATISFIED
8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

Poplar Grove - Germantown
TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME:

INTERSECTION CONDITION:

WARRANT 1, Condition A WARRANT 1, Condition B

Kimley-Horn and Associates, Inc. K:\NVA_TPTO\110389001 Poplar Grove\Production\Traffic\MUTCD Warrants Poplar Grove_Basewarrants



Based on 2009 MUTCD

Century Boulevard and Kinster Drive COUNT DATE: 10/9/2018

Full Build Out of Black Hills AND Phase 2 of Poplar Grove

MAJOR STREET: Century Boulevard # OF APPROACH LANES: 2
MINOR STREET: Kinster Drive # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N
85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

 WARRANT 1, Combination Warrant
MAJOR ST MINOR ST  CONDITION A  CONDITION B WARRANT 2 WARRANT 3

BOTH
APPROACHES

 HIGHEST
APPROACH

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

   THRESHOLD VALUES 600 150 900 75 480 120 720 60
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM 1,202 125 Y Y Y Y Y Y Y Y Y Y Y
08:00 AM TO 09:00 AM 1,066 93 Y Y Y Y Y Y Y Y
09:00 AM TO 10:00 AM 637 111 Y Y Y Y
10:00 AM TO 11:00 AM 503 123 Y Y Y Y Y
11:00 AM TO 12:00 PM 664 127 Y Y Y Y Y Y
12:00 PM TO 01:00 PM 1,041 133 Y Y Y Y Y Y Y Y Y Y Y
01:00 PM TO 02:00 PM 962 121 Y Y Y Y Y Y Y Y Y Y
02:00 PM TO 03:00 PM 665 151 Y Y Y Y Y Y Y Y
03:00 PM TO 04:00 PM 892 158 Y Y Y Y Y Y Y Y Y Y
04:00 PM TO 05:00 PM 1,240 167 Y Y Y Y Y Y Y Y Y Y Y Y Y
05:00 PM TO 06:00 PM 1,209 185 Y Y Y Y Y Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM 733 146 Y Y Y Y Y Y Y Y
07:00 PM TO 08:00 PM

10,814 1,640 4 6 10 8 4 0

8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED

NOT SATISFIED NOT SATISFIED SATISFIED SATISFIED NOT SATISFIED
8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

Poplar Grove - Germantown
TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME:

INTERSECTION CONDITION:

WARRANT 1, Condition A WARRANT 1, Condition B

Kimley-Horn and Associates, Inc. K:\NVA_TPTO\110389001 Poplar Grove\Production\Traffic\MUTCD Warrants Poplar Grove_Basewarrants



Based on 2009 MUTCD

Century Boulevard and Kinster Drive COUNT DATE: 10/9/2018

Full Build Out of Black Hills AND Phase 1 of Poplar Grove

MAJOR STREET: Century Boulevard # OF APPROACH LANES: 2
MINOR STREET: Kinster Drive # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N
85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

 WARRANT 1, Combination Warrant
MAJOR ST MINOR ST  CONDITION A  CONDITION B WARRANT 2 WARRANT 3

BOTH
APPROACHES

 HIGHEST
APPROACH

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

   THRESHOLD VALUES 600 150 900 75 480 120 720 60
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM 894 66 Y Y Y Y Y
08:00 AM TO 09:00 AM 796 106 Y Y Y Y Y Y
09:00 AM TO 10:00 AM 468 54
10:00 AM TO 11:00 AM 362 51
11:00 AM TO 12:00 PM 485 35 Y
12:00 PM TO 01:00 PM 772 36 Y Y Y
01:00 PM TO 02:00 PM 711 38 Y Y
02:00 PM TO 03:00 PM 482 29 Y
03:00 PM TO 04:00 PM 651 34 Y Y
04:00 PM TO 05:00 PM 917 38 Y Y Y Y
05:00 PM TO 06:00 PM 903 45 Y Y Y Y
06:00 PM TO 07:00 PM 550 48 Y
07:00 PM TO 08:00 PM

7,991 580 0 0 0 2 0 0

8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED

NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED
8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

Poplar Grove - Germantown
TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME:

INTERSECTION CONDITION:

WARRANT 1, Condition A WARRANT 1, Condition B

Kimley-Horn and Associates, Inc. K:\NVA_TPTO\110389001 Poplar Grove\Production\Traffic\MUTCD Warrants Poplar Grove_Basewarrants



Based on 2009 MUTCD

Crystral Rock Drive and Kinster Drive COUNT DATE: 10/9/2018

Current Build Out of Black Hills AND Phase 3 of Poplar Grove

MAJOR STREET: Crystal Rock Drive # OF APPROACH LANES: 2
MINOR STREET: Kinster Drive # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N
85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): n

 WARRANT 1, Combination Warrant
MAJOR ST MINOR ST  CONDITION A  CONDITION B WARRANT 2 WARRANT 3

BOTH
APPROACHES

 HIGHEST
APPROACH

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

   THRESHOLD VALUES 600 150 900 75 480 120 720 60
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM 523 191 Y Y Y Y Y Y
08:00 AM TO 09:00 AM 479 182 Y Y Y Y
09:00 AM TO 10:00 AM 371 237 Y Y Y Y
10:00 AM TO 11:00 AM 387 281 Y Y Y Y
11:00 AM TO 12:00 PM 434 352 Y Y Y Y
12:00 PM TO 01:00 PM 500 300 Y Y Y Y Y Y
01:00 PM TO 02:00 PM 455 269 Y Y Y Y
02:00 PM TO 03:00 PM 445 364 Y Y Y Y
03:00 PM TO 04:00 PM 545 477 Y Y Y Y Y Y Y
04:00 PM TO 05:00 PM 374 651 Y Y Y Y Y Y
05:00 PM TO 06:00 PM 657 326 Y Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM 398 112 Y Y
07:00 PM TO 08:00 PM

5,568 3,742 1 0 4 0 3 1

8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED

NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED
8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

Poplar Grove - Germantown
TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME:

INTERSECTION CONDITION:

WARRANT 1, Condition A WARRANT 1, Condition B

Kimley-Horn and Associates, Inc. K:\NVA_TPTO\110389001 Poplar Grove\Production\Traffic\MUTCD Warrants Poplar Grove_Basewarrants



Based on 2009 MUTCD

Crystral Rock Drive and Kinster Drive COUNT DATE: 10/9/2018

Current Build Out of Black Hills AND Phase 2 of Poplar Grove

MAJOR STREET: Crystal Rock Drive # OF APPROACH LANES: 2
MINOR STREET: Kinster Drive # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N
85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): n

 WARRANT 1, Combination Warrant
MAJOR ST MINOR ST  CONDITION A  CONDITION B WARRANT 2 WARRANT 3

BOTH
APPROACHES

 HIGHEST
APPROACH

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

   THRESHOLD VALUES 600 150 900 75 480 120 720 60
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM 336 187 Y Y Y Y
08:00 AM TO 09:00 AM 340 173 Y Y Y Y
09:00 AM TO 10:00 AM 292 153 Y Y Y Y
10:00 AM TO 11:00 AM 295 112 Y Y
11:00 AM TO 12:00 PM 300 124 Y Y Y
12:00 PM TO 01:00 PM 367 117 Y Y
01:00 PM TO 02:00 PM 337 116 Y Y
02:00 PM TO 03:00 PM 332 116 Y Y
03:00 PM TO 04:00 PM 427 133 Y Y Y
04:00 PM TO 05:00 PM 488 149 Y Y Y Y Y
05:00 PM TO 06:00 PM 632 171 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM 494 135 Y Y Y Y Y
07:00 PM TO 08:00 PM

4,640 1,686 1 0 3 0 0 0

8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED

NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED
8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

Poplar Grove - Germantown
TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME:

INTERSECTION CONDITION:

WARRANT 1, Condition A WARRANT 1, Condition B

Kimley-Horn and Associates, Inc. K:\NVA_TPTO\110389001 Poplar Grove\Production\Traffic\MUTCD Warrants Poplar Grove_Basewarrants



Based on 2009 MUTCD

Crystral Rock Drive and Kinster Drive COUNT DATE: 10/9/2018

Current Build Out of Black Hills AND Phase 1 of Poplar Grove

MAJOR STREET: Crystal Rock Drive # OF APPROACH LANES: 2
MINOR STREET: Kinster Drive # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N
85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): n

 WARRANT 1, Combination Warrant
MAJOR ST MINOR ST  CONDITION A  CONDITION B WARRANT 2 WARRANT 3

BOTH
APPROACHES

 HIGHEST
APPROACH

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

   THRESHOLD VALUES 600 150 900 75 480 120 720 60
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM 308 184 Y Y Y Y
08:00 AM TO 09:00 AM 311 168 Y Y Y Y
09:00 AM TO 10:00 AM 232 144 Y Y Y
10:00 AM TO 11:00 AM 215 100 Y Y
11:00 AM TO 12:00 PM 221 85 Y Y
12:00 PM TO 01:00 PM 288 101 Y Y
01:00 PM TO 02:00 PM 265 88 Y Y
02:00 PM TO 03:00 PM 238 98 Y Y
03:00 PM TO 04:00 PM 328 82 Y Y
04:00 PM TO 05:00 PM 387 111 Y Y
05:00 PM TO 06:00 PM 528 94 Y Y Y
06:00 PM TO 07:00 PM 420 112 Y Y
07:00 PM TO 08:00 PM

3,741 1,367 0 0 0 0 0 0

8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED

NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED
8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

Poplar Grove - Germantown
TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME:

INTERSECTION CONDITION:

WARRANT 1, Condition A WARRANT 1, Condition B

Kimley-Horn and Associates, Inc. K:\NVA_TPTO\110389001 Poplar Grove\Production\Traffic\MUTCD Warrants Poplar Grove_Basewarrants



Based on 2009 MUTCD

Century Boulevard and Kinster Drive COUNT DATE: 10/9/2018

Current Build Out of Black Hills AND Phase 3 of Poplar Grove

MAJOR STREET: Century Boulevard # OF APPROACH LANES: 2
MINOR STREET: Kinster Drive # OF APPROACH LANES: z

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N
85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

 WARRANT 1, Combination Warrant
MAJOR ST MINOR ST  CONDITION A  CONDITION B WARRANT

2
WARRANT 3

BOTH
APPROACHES

 HIGHEST
APPROACH

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

   THRESHOLD VALUES 600 200 900 100 480 160 720 80

06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM 452 276 Y Y Y Y

08:00 AM TO 09:00 AM 377 230 Y Y Y Y

09:00 AM TO 10:00 AM 227 313 Y Y Y Y

10:00 AM TO 11:00 AM 240 369 Y Y Y Y

11:00 AM TO 12:00 PM 289 500 Y Y Y Y

12:00 PM TO 01:00 PM 338 422 Y Y Y Y

01:00 PM TO 02:00 PM 277 354 Y Y Y Y

02:00 PM TO 03:00 PM 262 503 Y Y Y Y

03:00 PM TO 04:00 PM 305 705 Y Y Y Y Y
04:00 PM TO 05:00 PM 374 651 Y Y Y Y Y
05:00 PM TO 06:00 PM 365 413 Y Y Y Y

06:00 PM TO 07:00 PM 235 24
07:00 PM TO 08:00 PM

3,741 4,760 0 0 0 0 2 0

8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED

NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIEDNOT SATISFIED
8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

Poplar Grove - Germantown
TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME:

INTERSECTION CONDITION:

WARRANT 1, Condition A WARRANT 1, Condition B

Kimley-Horn and Associates, Inc. K:\NVA_TPTO\110389001 Poplar Grove\Production\Traffic\MUTCD Warrants Poplar Grove_Basewarrants



Based on 2009 MUTCD

Century Boulevard and Kinster Drive COUNT DATE: 10/9/2018

Current Build Out of Black Hills AND Phase 2 of Poplar Grove

MAJOR STREET: Century Boulevard # OF APPROACH LANES: 2
MINOR STREET: Kinster Drive # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N
85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

 WARRANT 1, Combination Warrant
MAJOR ST MINOR ST  CONDITION A  CONDITION B WARRANT 2 WARRANT 3

BOTH
APPROACHES

 HIGHEST
APPROACH

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

   THRESHOLD VALUES 600 150 900 75 480 120 720 60
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM 269 122 Y Y Y
08:00 AM TO 09:00 AM 274 92 Y Y
09:00 AM TO 10:00 AM 186 101 Y Y
10:00 AM TO 11:00 AM 171 109 Y Y
11:00 AM TO 12:00 PM 173 113 Y Y
12:00 PM TO 01:00 PM 218 119 Y Y
01:00 PM TO 02:00 PM 201 108 Y Y
02:00 PM TO 03:00 PM 182 135 Y Y Y
03:00 PM TO 04:00 PM 216 140 Y Y Y
04:00 PM TO 05:00 PM 286 150 Y Y Y Y
05:00 PM TO 06:00 PM 339 166 Y Y Y Y
06:00 PM TO 07:00 PM 275 132 Y Y Y
07:00 PM TO 08:00 PM

2,790 1,487 0 0 0 0 0 0

8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED

NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED
8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

Poplar Grove - Germantown
TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME:

INTERSECTION CONDITION:

WARRANT 1, Condition A WARRANT 1, Condition B

Kimley-Horn and Associates, Inc. K:\NVA_TPTO\110389001 Poplar Grove\Production\Traffic\MUTCD Warrants Poplar Grove_Basewarrants



Based on 2009 MUTCD

Century Boulevard and Kinster Drive COUNT DATE: 10/9/2018

Current Build Out of Black Hills AND Phase 1 of Poplar Grove

MAJOR STREET: Century Boulevard # OF APPROACH LANES: 2
MINOR STREET: Kinster Drive # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N
85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

 WARRANT 1, Combination Warrant
MAJOR ST MINOR ST  CONDITION A  CONDITION B WARRANT 2 WARRANT 3

BOTH
APPROACHES

 HIGHEST
APPROACH

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

   THRESHOLD VALUES 600 150 900 75 480 120 720 60
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM 257 66 Y
08:00 AM TO 09:00 AM 267 106 Y Y
09:00 AM TO 10:00 AM 169 54
10:00 AM TO 11:00 AM 148 51
11:00 AM TO 12:00 PM 152 35
12:00 PM TO 01:00 PM 197 36
01:00 PM TO 02:00 PM 182 38
02:00 PM TO 03:00 PM 156 29
03:00 PM TO 04:00 PM 189 34
04:00 PM TO 05:00 PM 259 38
05:00 PM TO 06:00 PM 314 45
06:00 PM TO 07:00 PM 258 48
07:00 PM TO 08:00 PM

2,548 580 0 0 0 0 0 0

8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED

NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED
8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

Poplar Grove - Germantown
TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME:

INTERSECTION CONDITION:

WARRANT 1, Condition A WARRANT 1, Condition B

Kimley-Horn and Associates, Inc. K:\NVA_TPTO\110389001 Poplar Grove\Production\Traffic\MUTCD Warrants Poplar Grove_Basewarrants



Based on 2009 MUTCD

Crystral Rock Drive and Kinster Drive COUNT DATE: 10/9/2018

75% Build Out of Black Hills AND Phase 3 of Poplar Grove

MAJOR STREET: Crystal Rock Drive # OF APPROACH LANES: 2
MINOR STREET: Kinster Drive # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N
85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): n

 WARRANT 1, Combination Warrant
MAJOR ST MINOR ST  CONDITION A  CONDITION B WARRANT 2 WARRANT 3

BOTH
APPROACHES

 HIGHEST
APPROACH

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

   THRESHOLD VALUES 600 150 900 75 480 120 720 60
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM 1,082 191 Y Y Y Y Y Y Y Y Y Y Y Y Y
08:00 AM TO 09:00 AM 947 182 Y Y Y Y Y Y Y Y Y Y Y Y Y
09:00 AM TO 10:00 AM 649 237 Y Y Y Y Y Y Y Y
10:00 AM TO 11:00 AM 585 281 Y Y Y Y Y Y
11:00 AM TO 12:00 PM 753 352 Y Y Y Y Y Y Y Y Y Y Y
12:00 PM TO 01:00 PM 1,037 300 Y Y Y Y Y Y Y Y Y Y Y Y Y Y
01:00 PM TO 02:00 PM 949 269 Y Y Y Y Y Y Y Y Y Y Y Y Y
02:00 PM TO 03:00 PM 766 364 Y Y Y Y Y Y Y Y Y Y Y
03:00 PM TO 04:00 PM 994 477 Y Y Y Y Y Y Y Y Y Y Y Y Y Y
04:00 PM TO 05:00 PM 973 651 Y Y Y Y Y Y Y Y Y Y Y Y Y Y
05:00 PM TO 06:00 PM 1,166 326 Y Y Y Y Y Y Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM 721 112 Y Y Y Y Y Y
07:00 PM TO 08:00 PM

10,622 3,742 10 7 11 10 9 4

8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED

SATISFIED NOT SATISFIED SATISFIED SATISFIED SATISFIED
8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

Poplar Grove - Germantown
TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME:

INTERSECTION CONDITION:

WARRANT 1, Condition A WARRANT 1, Condition B

Kimley-Horn and Associates, Inc. K:\NVA_TPTO\110389001 Poplar Grove\Production\Traffic\MUTCD Warrants Poplar Grove_Basewarrants



Based on 2009 MUTCD

Crystral Rock Drive and Kinster Drive COUNT DATE: 10/9/2018

75% Build Out of Black Hills AND Phase 2 of Poplar Grove

MAJOR STREET: Crystal Rock Drive # OF APPROACH LANES: 2
MINOR STREET: Kinster Drive # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N
85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): n

 WARRANT 1, Combination Warrant
MAJOR ST MINOR ST  CONDITION A  CONDITION B WARRANT 2 WARRANT 3

BOTH
APPROACHES

 HIGHEST
APPROACH

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

   THRESHOLD VALUES 600 150 900 75 480 120 720 60
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM 951 188 Y Y Y Y Y Y Y Y Y Y Y Y Y
08:00 AM TO 09:00 AM 864 173 Y Y Y Y Y Y Y Y Y Y
09:00 AM TO 10:00 AM 610 155 Y Y Y Y Y Y Y Y
10:00 AM TO 11:00 AM 525 120 Y Y Y Y Y
11:00 AM TO 12:00 PM 661 138 Y Y Y Y Y Y
12:00 PM TO 01:00 PM 964 131 Y Y Y Y Y Y Y Y Y Y
01:00 PM TO 02:00 PM 887 128 Y Y Y Y Y Y Y Y
02:00 PM TO 03:00 PM 697 129 Y Y Y Y Y Y
03:00 PM TO 04:00 PM 933 149 Y Y Y Y Y Y Y Y Y Y
04:00 PM TO 05:00 PM 1,203 166 Y Y Y Y Y Y Y Y Y Y Y Y Y
05:00 PM TO 06:00 PM 1,209 189 Y Y Y Y Y Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM 860 149 Y Y Y Y Y Y Y Y
07:00 PM TO 08:00 PM

10,364 1,815 5 5 12 8 3 0

8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED

NOT SATISFIED NOT SATISFIED SATISFIED NOT SATISFIED NOT SATISFIED
8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

Poplar Grove - Germantown
TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME:

INTERSECTION CONDITION:

WARRANT 1, Condition A WARRANT 1, Condition B

Kimley-Horn and Associates, Inc. K:\NVA_TPTO\110389001 Poplar Grove\Production\Traffic\MUTCD Warrants Poplar Grove_Basewarrants



Based on 2009 MUTCD

Crystral Rock Drive and Kinster Drive COUNT DATE: 10/9/2018

75% Build Out of Black Hills AND Phase 1 of Poplar Grove

MAJOR STREET: Crystal Rock Drive # OF APPROACH LANES: 2
MINOR STREET: Kinster Drive # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N
85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): n

 WARRANT 1, Combination Warrant
MAJOR ST MINOR ST  CONDITION A  CONDITION B WARRANT 2 WARRANT 3

BOTH
APPROACHES

 HIGHEST
APPROACH

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

   THRESHOLD VALUES 600 150 900 75 480 120 720 60
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM 919 184 Y Y Y Y Y Y Y Y Y Y Y Y Y
08:00 AM TO 09:00 AM 830 168 Y Y Y Y Y Y Y Y Y Y
09:00 AM TO 10:00 AM 540 144 Y Y Y Y Y
10:00 AM TO 11:00 AM 433 100 Y Y
11:00 AM TO 12:00 PM 570 85 Y Y Y
12:00 PM TO 01:00 PM 873 101 Y Y Y Y Y Y
01:00 PM TO 02:00 PM 803 88 Y Y Y Y Y Y
02:00 PM TO 03:00 PM 588 98 Y Y Y
03:00 PM TO 04:00 PM 818 82 Y Y Y Y Y Y
04:00 PM TO 05:00 PM 1,086 111 Y Y Y Y Y Y Y Y
05:00 PM TO 06:00 PM 1,088 94 Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM 774 112 Y Y Y Y Y Y
07:00 PM TO 08:00 PM

9,322 1,367 2 3 3 8 1 0

8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED

NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED
8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

Poplar Grove - Germantown
TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME:

INTERSECTION CONDITION:

WARRANT 1, Condition A WARRANT 1, Condition B

Kimley-Horn and Associates, Inc. K:\NVA_TPTO\110389001 Poplar Grove\Production\Traffic\MUTCD Warrants Poplar Grove_Basewarrants



Based on 2009 MUTCD

Century Boulevard and Kinster Drive COUNT DATE: 10/9/2018

75% Build Out of Black Hills AND Phase 3 of Poplar Grove

MAJOR STREET: Century Boulevard # OF APPROACH LANES: 2
MINOR STREET: Kinster Drive # OF APPROACH LANES: z

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N
85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

 WARRANT 1, Combination Warrant
MAJOR ST MINOR ST  CONDITION A  CONDITION B WARRANT 2 WARRANT 3

BOTH
APPROACHES

 HIGHEST
APPROACH

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

   THRESHOLD VALUES 600 200 900 100 480 160 720 80
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM 1,030 276 Y Y Y Y Y Y Y Y Y Y Y Y Y
08:00 AM TO 09:00 AM 857 230 Y Y Y Y Y Y Y Y Y Y
09:00 AM TO 10:00 AM 498 313 Y Y Y Y Y Y
10:00 AM TO 11:00 AM 430 369 Y Y Y Y
11:00 AM TO 12:00 PM 592 500 Y Y Y Y Y Y Y
12:00 PM TO 01:00 PM 863 422 Y Y Y Y Y Y Y Y Y Y Y
01:00 PM TO 02:00 PM 762 354 Y Y Y Y Y Y Y Y Y Y Y
02:00 PM TO 03:00 PM 560 503 Y Y Y Y Y Y Y
03:00 PM TO 04:00 PM 725 705 Y Y Y Y Y Y Y Y Y Y Y Y
04:00 PM TO 05:00 PM 973 651 Y Y Y Y Y Y Y Y Y Y Y Y Y Y
05:00 PM TO 06:00 PM 898 413 Y Y Y Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM 492 24 Y
07:00 PM TO 08:00 PM

8,680 4,760 7 2 10 7 8 2

8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED

NOT SATISFIED NOT SATISFIED NOT SATISFIED SATISFIED SATISFIED
8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

Poplar Grove - Germantown
TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME:

INTERSECTION CONDITION:

WARRANT 1, Condition A WARRANT 1, Condition B

Kimley-Horn and Associates, Inc. K:\NVA_TPTO\110389001 Poplar Grove\Production\Traffic\MUTCD Warrants Poplar Grove_Basewarrants



Based on 2009 MUTCD

Century Boulevard and Kinster Drive COUNT DATE: 10/9/2018

75% Build Out of Black Hills AND Phase 2 of Poplar Grove

MAJOR STREET: Century Boulevard # OF APPROACH LANES: 2
MINOR STREET: Kinster Drive # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N
85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

 WARRANT 1, Combination Warrant
MAJOR ST MINOR ST  CONDITION A  CONDITION B WARRANT 2 WARRANT 3

BOTH
APPROACHES

 HIGHEST
APPROACH

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

   THRESHOLD VALUES 600 150 900 75 480 120 720 60
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM 907 125 Y Y Y Y Y Y Y Y Y Y
08:00 AM TO 09:00 AM 805 93 Y Y Y Y Y Y
09:00 AM TO 10:00 AM 487 111 Y Y Y
10:00 AM TO 11:00 AM 388 123 Y Y Y
11:00 AM TO 12:00 PM 509 127 Y Y Y Y Y
12:00 PM TO 01:00 PM 796 133 Y Y Y Y Y Y Y Y
01:00 PM TO 02:00 PM 733 121 Y Y Y Y Y Y Y Y
02:00 PM TO 03:00 PM 512 151 Y Y Y Y Y Y
03:00 PM TO 04:00 PM 683 158 Y Y Y Y Y Y Y Y
04:00 PM TO 05:00 PM 948 167 Y Y Y Y Y Y Y Y Y Y Y Y Y
05:00 PM TO 06:00 PM 933 185 Y Y Y Y Y Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM 569 146 Y Y Y Y Y
07:00 PM TO 08:00 PM

8,270 1,640 3 3 9 6 2 0

8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED

NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED
8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

Poplar Grove - Germantown
TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME:

INTERSECTION CONDITION:

WARRANT 1, Condition A WARRANT 1, Condition B

Kimley-Horn and Associates, Inc. K:\NVA_TPTO\110389001 Poplar Grove\Production\Traffic\MUTCD Warrants Poplar Grove_Basewarrants



Based on 2009 MUTCD

Century Boulevard and Kinster Drive COUNT DATE: 10/9/2018

75% Build Out of Black Hills AND Phase 1 of Poplar Grove

MAJOR STREET: Century Boulevard # OF APPROACH LANES: 2
MINOR STREET: Kinster Drive # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N
85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

 WARRANT 1, Combination Warrant
MAJOR ST MINOR ST  CONDITION A  CONDITION B WARRANT 2 WARRANT 3

BOTH
APPROACHES

 HIGHEST
APPROACH

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

   THRESHOLD VALUES 600 150 900 75 480 120 720 60
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM 894 66 Y Y Y Y Y
08:00 AM TO 09:00 AM 796 106 Y Y Y Y Y Y
09:00 AM TO 10:00 AM 468 54
10:00 AM TO 11:00 AM 362 51
11:00 AM TO 12:00 PM 485 35 Y
12:00 PM TO 01:00 PM 772 36 Y Y Y
01:00 PM TO 02:00 PM 711 38 Y Y
02:00 PM TO 03:00 PM 482 29 Y
03:00 PM TO 04:00 PM 651 34 Y Y
04:00 PM TO 05:00 PM 917 38 Y Y Y Y
05:00 PM TO 06:00 PM 903 45 Y Y Y Y
06:00 PM TO 07:00 PM 550 48 Y
07:00 PM TO 08:00 PM

7,991 580 0 0 0 2 0 0

8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED

NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED
8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

Poplar Grove - Germantown
TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME:

INTERSECTION CONDITION:

WARRANT 1, Condition A WARRANT 1, Condition B

Kimley-Horn and Associates, Inc. K:\NVA_TPTO\110389001 Poplar Grove\Production\Traffic\MUTCD Warrants Poplar Grove_Basewarrants



kimley-horn.com 11400 Commerce Park Drive, Suite 400, Reston, VA 20191 703-674-1300

Attachment C

Kinster Drive and Crystal Rock Drive CLV Sensitivity Test



Total In Out Total In Out

820 General Retail (>50 KSF) w/ Grocery 70,000 SF 192 100 92 767 399 368

Internal Capture w/ Residential -3 -2 -1 -129 -40 -89

Internal Capture w/ Office -22 -11 -11 -39 -32 -7

External Retail Trips 167 87 80 599 327 272

Pass-By @ 34% -57 -30 -27 -203 -111 -92

Net External Retail Trips 110 57 53 396 216 180

710 General Office 189,725 SF 315 274 41 293 50 243

Internal Capture w/ Residential -4 -4 0 -9 -4 -5

Internal Capture w/ Retail -22 -11 -11 -39 -7 -32

External Office Trips 289 259 30 245 39 206

221 Mid-Rise Apartments (>75 units) 365 DU 149 30 119 173 114 59

220 Townhouses (>100 units) 176 DU 88 15 73 119 80 39

Combined Residential Trips 237 45 192 292 194 98

Internal Capture w/ Retail -3 -1 -2 -129 -89 -40

Internal Capture w/ Office -4 0 -4 -9 -5 -4

External Residential Trips 230 44 186 154 100 54

629 360 269 795 355 440

686 390 296 998 466 532

Total Site-Generated Trips

Total Site-Generated Trips (including pass-by)

Site Trip Generation

Land Use
Code Description Intensity

AM Peak Hour PM Peak Hour



CRITICAL LANE VOLUME (CLV) METHODOLOGY

Intersection of: Crystal Rock Drive Date:
and: Kinster Dr / Waters Landing Dr

Conditions: Phase III Poplar / Full Build Black Hill Analyst:

LANE USE + TRAFFIC VOLUMES

Crystal Rock Drive

1 289 0 AM
2 705 0 PM
R T L

R 0 2
Waters Landing Drive T 10 18

L 225 679
AM PM

AM PM
0 1 L
8 16 T Kinster Drive

194 97 R

L T R
AM 60 509 557
PM 190 191 276

Crystal Rock Drive

Comment(s):

NB N
Capacity Analysis- SB N

EB N
WB N

AM PM

Dir VOL x LUF = Total VOL x LUF = Total CLV Dir VOL x LUF = Total VOL x LUF = Total CLV
NB 1066 1.000 1066 0 1.000 0 0 NB 467 1.000 467 0 1.000 0 0

1066 897
SB 290 1.000 290 60 1.000 60 0 SB 707 1.000 707 190 1.000 190 0
EB 8 1.000 8 225 1.000 225 126 EB 17 1.000 17 679 1.000 679 0

359 700
WB 235 1.000 235 0 1.000 0 0 WB 699 1.000 699 1 1.000 1 0

CLV Total = 1425 CLV Total = 15971.00 1.12
Level of Service (LOS) = Level of Service (LOS) =

L  TR

Stop-controlled for EB and WB approaches. Two-phase operation assumed per LATR
guidelines. WB approach is modeled as TLR but functions more like TL + TR.

Century Park PAPF
Silver Spring, MD

September 10, 2019

TL
R

TR
L

TRL

Kimley-Horn

Right
Turn

Check

Approach Volumes Right
Turn

Check

+ Opposing Lefts

Split Phase?

Approach Volumes + Opposing Lefts

Morning Peak Hour Evening Peak Hour

NN



Total In Out Total In Out

820 General Retail (<50 KSF) w/ Grocery 18,175 SF 118 61 57 472 245 227

Internal Capture w/ Residential -1 -1 0 -69 -21 -48

Internal Capture w/ Office 0 0 0 0 0 0

External Retail Trips 117 60 57 403 224 179

Pass-By @ 34% -39 -20 -19 -137 -76 -61

Net External Retail Trips 78 40 38 266 148 118

710 General Office SF 0 0 0 0 0 0

Internal Capture w/ Residential 0 0 0 0 0 0

Internal Capture w/ Retail 0 0 0 0 0 0

External Office Trips 0 0 0 0 0 0

221 Mid-Rise Apartments (>75 units) 75 DU 33 7 26 36 24 12

220 Townhouses (>100 units) 176 DU 88 15 73 119 80 39

Combined Residential Trips 121 22 99 155 104 51

Internal Capture w/ Retail -1 0 -1 -69 -48 -21

Internal Capture w/ Office 0 0 0 0 0 0

External Residential Trips 120 22 98 86 56 30

198 62 136 352 204 148

237 82 155 489 280 209

Total Site-Generated Trips

Total Site-Generated Trips (including pass-by)

Site Trip Generation

Land Use
Code Description Intensity

AM Peak Hour PM Peak Hour



CRITICAL LANE VOLUME (CLV) METHODOLOGY

Intersection of: Crystal Rock Drive Date:
and: Kinster Dr / Waters Landing Dr

Conditions: Phase II Poplar / Full Build Black Hill Analyst:

LANE USE + TRAFFIC VOLUMES

Crystal Rock Drive

1 289 0 AM
2 705 0 PM
R T L

R 0 2
Waters Landing Drive T 8 12

L 161 513
AM PM

AM PM
0 1 L
6 13 T Kinster Drive

194 97 R

L T R
AM 60 509 407
PM 190 191 199

Crystal Rock Drive

Comment(s):

NB N
Capacity Analysis- SB N

EB N
WB N

AM PM

Dir VOL x LUF = Total VOL x LUF = Total CLV Dir VOL x LUF = Total VOL x LUF = Total CLV
NB 916 1.000 916 0 1.000 0 0 NB 390 1.000 390 0 1.000 0 0

916 897
SB 290 1.000 290 60 1.000 60 0 SB 707 1.000 707 190 1.000 190 0
EB 6 1.000 6 161 1.000 161 128 EB 14 1.000 14 513 1.000 513 0

295 528
WB 169 1.000 169 0 1.000 0 0 WB 527 1.000 527 1 1.000 1 0

CLV Total = 1211 CLV Total = 14250.85 1.00
Level of Service (LOS) = Level of Service (LOS) =

TL
R

TR
L

Century Park PAPF
Silver Spring, MD

September 10, 2019

Kimley-Horn

TRL

Right
Turn

Check

L  TR

Stop-controlled for EB and WB approaches. Two-phase operation assumed per LATR
guidelines. WB approach is modeled as TLR but functions more like TL + TR.

Split Phase?

Morning Peak Hour Evening Peak Hour
Approach Volumes + Opposing Lefts Right

Turn
Check

Approach Volumes + Opposing Lefts
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kimley-horn.com 11400 Commerce Park Drive, Suite 400, Reston, VA 20191 703-674-1300

Attachment D

Kinster Drive and Century Boulevard Signal Warrant
Sensitivity Test



Total In Out Total In Out

820 General Retail (>50 KSF) w/ Grocery 52,960 SF 160 83 77 640 333 307

Internal Capture w/ Residential -2 -1 -1 -96 -30 -66

Internal Capture w/ Office -12 -6 -6 -33 -27 -6

External Retail Trips 146 76 70 511 276 235

Pass-By @ 34% -50 -26 -24 -174 -94 -80

Net External Retail Trips 96 50 46 337 182 155

710 General Office 100,000 SF 162 141 21 164 28 136

Internal Capture w/ Residential -3 -3 0 -6 -3 -3

Internal Capture w/ Retail -12 -6 -6 -33 -6 -27

External Office Trips 147 132 15 125 19 106

221 Mid-Rise Apartments (>75 units) 201 DU 83 17 66 95 63 32

220 Townhouses (>100 units) 176 DU 88 15 73 119 80 39

Combined Residential Trips 171 32 139 214 143 71

Internal Capture w/ Retail -2 -1 -1 -96 -66 -30

Internal Capture w/ Office -3 0 -3 -6 -3 -3

External Residential Trips 166 31 135 112 74 38

409 213 196 574 275 299

459 239 220 748 369 379

Total Site-Generated Trips

Total Site-Generated Trips (including pass-by)

Site Trip Generation

Land Use
Code Description Intensity

AM Peak Hour PM Peak Hour



Based on 2009 MUTCD

Century Boulevard and Kinster Drive COUNT DATE: 10/9/2018

Full Build Out of Black Hills and Trip Trigger of Poplar Grove

MAJOR STREET: Century Boulevard # OF APPROACH LANES: 2
MINOR STREET: Kinster Drive # OF APPROACH LANES: z

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N
85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

 WARRANT 1, Combination Warrant
MAJOR ST MINOR ST  CONDITION A  CONDITION B WARRANT 2 WARRANT 3

BOTH
APPROACHES

 HIGHEST
APPROACH

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

   THRESHOLD VALUES 600 200 900 100 480 160 720 80
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM 1,233 128 Y Y Y Y Y Y Y Y
08:00 AM TO 09:00 AM 1,093 140 Y Y Y Y Y Y Y Y
09:00 AM TO 10:00 AM 646 150 Y Y Y Y
10:00 AM TO 11:00 AM 515 165 Y Y Y Y Y
11:00 AM TO 12:00 PM 684 193 Y Y Y Y Y Y
12:00 PM TO 01:00 PM 1,058 174 Y Y Y Y Y Y Y Y Y Y
01:00 PM TO 02:00 PM 980 154 Y Y Y Y Y Y Y Y
02:00 PM TO 03:00 PM 679 203 Y Y Y Y Y Y Y Y
03:00 PM TO 04:00 PM 909 256 Y Y Y Y Y Y Y Y Y Y Y Y Y
04:00 PM TO 05:00 PM 1,260 246 Y Y Y Y Y Y Y Y Y Y Y Y Y
05:00 PM TO 06:00 PM 1,200 185 Y Y Y Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM 691 24 Y Y
07:00 PM TO 08:00 PM

10,948 2,018 3 7 7 7 3 0

8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED

NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED
8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

Poplar Grove - Germantown
TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME:

INTERSECTION CONDITION:

WARRANT 1, Condition A WARRANT 1, Condition B

Kimley-Horn and Associates, Inc. K:\NVA_TPTO\110389001 Poplar Grove\Production\Traffic\MUTCD Warrants Poplar Grove_AttachD



kimley-horn.com 11400 Commerce Park Drive, Suite 400, Reston, VA 20191 703-674-1300

Attachment E

Condition 6A Trip Trigger Sensitivity Test



Total In Out Total In Out

820 General Retail (<50 KSF) w/ Grocery 49,715 SF 154 80 74 614 319 295

Internal Capture w/ Residential -1 -1 0 -69 -21 -48

Internal Capture w/ Office 0 0 0 0 0 0

External Retail Trips 153 79 74 545 298 247

Pass-By @ 34% -52 -27 -25 -185 -101 -84

Net External Retail Trips 101 52 49 360 197 163

710 General Office SF 0 0 0 0 0 0

Internal Capture w/ Residential 0 0 0 0 0 0

Internal Capture w/ Retail 0 0 0 0 0 0

External Office Trips 0 0 0 0 0 0

221 Mid-Rise Apartments (>75 units) 75 DU 33 7 26 36 24 12

220 Townhouses (>100 units) 176 DU 88 15 73 119 80 39

Combined Residential Trips 121 22 99 155 104 51

Internal Capture w/ Retail -1 0 -1 -69 -48 -21

Internal Capture w/ Office 0 0 0 0 0 0

External Residential Trips 120 22 98 86 56 30

221 74 147 446 253 193

273 101 172 631 354 277

Total Site-Generated Trips

Total Site-Generated Trips (including pass-by)

Site Trip Generation

Land Use
Code Description Intensity

AM Peak Hour PM Peak Hour



CRITICAL LANE VOLUME (CLV) METHODOLOGY

Intersection of: Crystal Rock Drive Date:
and: Father Hurley Boulevard

Conditions: Phase II Poplar / Current Build Black Hill Analyst:

LANE USE + TRAFFIC VOLUMES

Crystal Rock Drive

118.7 123.5 321.9 AM
206.6 140.8 244.2 PM

R T L

R 145.5 341.4
Father Hurley Boulevard T 968 1003

L 800 274
AM PM

AM PM
76.5 221 L
723 1027 T Father Hurley Boulevard
71 33 R

L T R
AM 24 93.6 157
PM 72 148 761

Crystal Rock Drive

Comment(s):

NB N
Capacity Analysis- SB N

EB N
WB N

AM PM

Dir VOL x LUF = Total VOL x LUF = Total CLV Dir VOL x LUF = Total VOL x LUF = Total CLV
NB 94 0.530 50 322 0.530 171 0 NB 148 0.530 78 244 0.530 129 542

221 671
SB 242 0.530 128 24 1.000 24 0 SB 347 0.530 184 72 1.000 72 0
EB 794 0.370 294 800 0.530 424 0 EB 1060 0.370 392 274 0.530 145 0

718 753
WB 968 0.530 513 77 1.000 77 0 WB 1003 0.530 532 221 1.000 221 0

CLV Total = 939 CLV Total = 14240.66 1.00
Level of Service (LOS) = Level of Service (LOS) =

Split Phase?

Century Park PAPF
Silver Spring, MD

September 10, 2019

Kimley-Horn

TR  T  L  L

L
T

T
TR L

L
T

T
FR

L  T  T  R

This represents the Total Future Conditions with the Background Improvements, but not the final
recommended improvement of a 2nd EBL lane.

PM NB right-turn check = 761*0.53 - 274*0.53 - (513-380)*0.53

Morning Peak Hour Evening Peak Hour
Approach Volumes + Opposing Lefts Right

Turn
Check

Approach Volumes + Opposing Lefts Right
Turn
Check
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kimley-horn.com 11400 Commerce Park Drive, Suite 400, Reston, VA 20191 703-674-1300

Attachment F

Condition 6D Trip Trigger Sensitivity Test



Total In Out Total In Out

820 General Retail (>50 KSF) w/ Grocery 69,000 SF 190 99 91 760 395 365

Internal Capture w/ Residential -3 -2 -1 -129 -40 -89

Internal Capture w/ Office -41 -21 -20 -39 -32 -7

External Retail Trips 146 76 70 592 323 269

Pass-By @ 34% -50 -26 -24 -201 -110 -91

Net External Retail Trips 96 50 46 391 213 178

710 General Office 342,500 SF 574 499 75 513 87 426

Internal Capture w/ Residential -4 -4 0 -12 -4 -8

Internal Capture w/ Retail -41 -20 -21 -39 -7 -32

External Office Trips 529 475 54 462 76 386

221 Mid-Rise Apartments (>75 units) 365 DU 149 30 119 173 114 59

220 Townhouses (>100 units) 176 DU 88 15 73 119 80 39

Combined Residential Trips 237 45 192 292 194 98

Internal Capture w/ Retail -3 -1 -2 -129 -89 -40

Internal Capture w/ Office -4 0 -4 -12 -8 -4

External Residential Trips 230 44 186 151 97 54

855 569 286 1004 386 618

905 595 310 1205 496 709

Total Site-Generated Trips

Total Site-Generated Trips (including pass-by)

Site Trip Generation

Land Use
Code Description Intensity

AM Peak Hour PM Peak Hour



CRITICAL LANE VOLUME (CLV) METHODOLOGY

Intersection of: Crystal Rock Drive Date:
and: Father Hurley Boulevard

Conditions: Phase III Poplar / Full Build Black Hill Analyst:

LANE USE + TRAFFIC VOLUMES

Crystal Rock Drive

183 164 494 AM
408 542 770 PM
R T L

R 767 526
Father Hurley Boulevard T 969 999

L 800 274
AM PM

AM PM
309 302 L
723 1022 T Father Hurley Boulevard
71 33 R

L T R
AM 24 512 157
PM 72 192 761

Crystal Rock Drive

Comment(s):

NB N
Capacity Analysis- SB N

EB N
WB N

AM PM

Dir VOL x LUF = Total VOL x LUF = Total CLV Dir VOL x LUF = Total VOL x LUF = Total CLV
NB 512 0.530 271 494 0.530 262 0 NB 192 0.530 102 770 0.530 408 185

533 593
SB 347 0.530 184 24 1.000 24 0 SB 950 0.530 504 72 1.000 72 0
EB 794 0.370 294 800 0.530 424 0 EB 1055 0.370 390 274 0.530 145 0

823 831
WB 969 0.530 514 309 1.000 309 0 WB 999 0.530 529 302 1.000 302 0

CLV Total = 1356 CLV Total = 14240.95 1.00
Level of Service (LOS) = Level of Service (LOS) =

Split Phase?

Century Park PAPF
Silver Spring, MD

September 10, 2019

Kimley-Horn

TR  T  L  L

L
T

T
TR L

L
T

T
FR

L  T  T  R  R

This represents the Total Future Conditions with the Background Improvements, but not the
final recommended improvement of a 2nd EBL lane.

PM NB right-turn check = 761*0.53 - 274*0.53 - (513-380)*0.53

Morning Peak Hour Evening Peak Hour
Approach Volumes + Opposing Lefts Right

Turn
Check

Approach Volumes + Opposing Lefts Right
Turn

Check

NN



kimley-horn.com 11400 Commerce Park Drive, Suite 400, Reston, VA 20191 703-674-1300

Attachment G

Condition 6E Trip Trigger Sensitivity Test



Total In Out Total In Out

820 General Retail (>50 KSF) w/ Grocery 70,000 SF 192 100 92 767 399 368

Internal Capture w/ Residential -3 -2 -1 -129 -40 -89

Internal Capture w/ Office -41 -21 -20 -39 -32 -7

External Retail Trips 148 77 71 599 327 272

Pass-By @ 34% -50 -26 -24 -203 -111 -92

Net External Retail Trips 98 51 47 396 216 180

710 General Office 342,500 SF 574 499 75 513 87 426

Internal Capture w/ Residential -4 -4 0 -12 -4 -8

Internal Capture w/ Retail -41 -20 -21 -39 -7 -32

External Office Trips 529 475 54 462 76 386

221 Mid-Rise Apartments (>75 units) 365 DU 149 30 119 173 114 59

220 Townhouses (>100 units) 176 DU 88 15 73 119 80 39

Combined Residential Trips 237 45 192 292 194 98

Internal Capture w/ Retail -3 -1 -2 -129 -89 -40

Internal Capture w/ Office -4 0 -4 -12 -8 -4

External Residential Trips 230 44 186 151 97 54

857 570 287 1009 389 620

907 596 311 1212 500 712

Site Trip Generation

Land Use
Code Description Intensity

AM Peak Hour PM Peak Hour

Total Site-Generated Trips

Total Site-Generated Trips (including pass-by)



CRITICAL LANE VOLUME (CLV) METHODOLOGY

Intersection of: Crystal Rock Drive Date:
and: Kinster Dr / Waters Landing Dr

Conditions: Phase III Poplar / 75% Build Black Hill Analyst:

LANE USE + TRAFFIC VOLUMES

Crystal Rock Drive

1 220 0 AM
2 530.5 0 PM
R T L

R 0 2
Waters Landing Drive T 9 18

L 233 680
AM PM

AM PM
0 1 L
7 16 T Kinster Drive

194 97 R

L T R
AM 60 383 571
PM 190 145 293

Crystal Rock Drive

Comment(s):

NB N
Capacity Analysis- SB N

EB N
WB N

AM PM

Dir VOL x LUF = Total VOL x LUF = Total CLV Dir VOL x LUF = Total VOL x LUF = Total CLV
NB 954 1.000 954 0 1.000 0 0 NB 438 1.000 438 0 1.000 0 0

954 723
SB 221 1.000 221 60 1.000 60 0 SB 533 1.000 533 190 1.000 190 0
EB 7 1.000 7 233 1.000 233 127 EB 17 1.000 17 680 1.000 680 0

367 701
WB 242 1.000 242 0 1.000 0 0 WB 700 1.000 700 1 1.000 1 0

CLV Total = 1321 CLV Total = 14240.93 1.00
Level of Service (LOS) = Level of Service (LOS) =

Morning Peak Hour Evening Peak Hour
Approach Volumes + Opposing Lefts Right

Turn
Check

Approach Volumes + Opposing Lefts Right
Turn
Check

TRL

TL
R

TR
L

L  TR

Stop-controlled for EB and WB approaches. Two-phase operation assumed per LATR guidelines.
WB approach is modeled as TLR but functions more like TL + TR.

Split Phase?

Century Park PAPF
Silver Spring, MD

September 10, 2019

Kimley-Horn

NN



kimley-horn.com 11400 Commerce Park Drive, Suite 400, Reston, VA 20191 703-674-1300

Attachment H

Condition 7 (Crystal/Kinster) Trip Trigger Sensitivity Test



Total In Out Total In Out

820 General Retail (<50 KSF) w/ Grocery 36,900 SF 130 68 62 521 271 250

Internal Capture w/ Residential -1 -1 0 -69 -21 -48

Internal Capture w/ Office 0 0 0 0 0 0

External Retail Trips 129 67 62 452 250 202

Pass-By @ 34% -44 -23 -21 -154 -85 -69

Net External Retail Trips 85 44 41 298 165 133

710 General Office SF 0 0 0 0 0 0

Internal Capture w/ Residential 0 0 0 0 0 0

Internal Capture w/ Retail 0 0 0 0 0 0

External Office Trips 0 0 0 0 0 0

221 Mid-Rise Apartments (>75 units) 75 DU 33 7 26 36 24 12

220 Townhouses (>100 units) 176 DU 88 15 73 119 80 39

Combined Residential Trips 121 22 99 155 104 51

Internal Capture w/ Retail -1 0 -1 -69 -48 -21

Internal Capture w/ Office 0 0 0 0 0 0

External Residential Trips 120 22 98 86 56 30

205 66 139 384 221 163

249 89 160 538 306 232

Site Trip Generation

Land Use
Code Description Intensity

AM Peak Hour PM Peak Hour

Total Site-Generated Trips

Total Site-Generated Trips (including pass-by)



Based on 2009 MUTCD

Crystral Rock Drive and Kinster Drive COUNT DATE: 10/9/2018

75% Build Out of Black Hills AND Phase 2 of Poplar Grove

MAJOR STREET: Crystal Rock Drive # OF APPROACH LANES: 2
MINOR STREET: Kinster Drive # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N
85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): n

 WARRANT 1, Combination Warrant
MAJOR ST MINOR ST  CONDITION A  CONDITION B WARRANT 2 WARRANT 3

BOTH
APPROACHES

 HIGHEST
APPROACH

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

   THRESHOLD VALUES 600 150 900 75 480 120 720 60
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM 946 187 Y Y Y Y Y Y Y Y Y Y Y Y Y
08:00 AM TO 09:00 AM 858 172 Y Y Y Y Y Y Y Y Y Y
09:00 AM TO 10:00 AM 598 153 Y Y Y Y Y Y
10:00 AM TO 11:00 AM 509 112 Y Y Y
11:00 AM TO 12:00 PM 645 119 Y Y Y Y
12:00 PM TO 01:00 PM 948 113 Y Y Y Y Y Y Y Y
01:00 PM TO 02:00 PM 872 111 Y Y Y Y Y Y
02:00 PM TO 03:00 PM 678 112 Y Y Y Y
03:00 PM TO 04:00 PM 913 128 Y Y Y Y Y Y Y Y Y Y
04:00 PM TO 05:00 PM 1,182 143 Y Y Y Y Y Y Y Y Y Y Y
05:00 PM TO 06:00 PM 1,187 165 Y Y Y Y Y Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM 844 130 Y Y Y Y Y Y Y Y
07:00 PM TO 08:00 PM

10,180 1,645 3 5 7 8 3 0

8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED

NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED
8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

Poplar Grove - Germantown
TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME:

INTERSECTION CONDITION:

WARRANT 1, Condition A WARRANT 1, Condition B

Kimley-Horn and Associates, Inc. K:\NVA_TPTO\110389001 Poplar Grove\Production\Traffic\MUTCD Warrants Poplar Grove_AttachH



kimley-horn.com 11400 Commerce Park Drive, Suite 400, Reston, VA 20191 703-674-1300

Attachment I

Condition 7 (Century/Kinster) Trip Trigger Sensitivity Test



Total In Out Total In Out

820 General Retail (>50 KSF) w/ Grocery 70,000 SF 192 100 92 767 399 368

Internal Capture w/ Residential -3 -2 -1 -129 -40 -89

Internal Capture w/ Office -26 -13 -13 -39 -32 -7

External Retail Trips 163 85 78 599 327 272

Pass-By @ 34% -56 -29 -27 -203 -111 -92

Net External Retail Trips 107 56 51 396 216 180

710 General Office 219,000 SF 364 317 47 335 57 278

Internal Capture w/ Residential -4 -4 0 -10 -4 -6

Internal Capture w/ Retail -26 -13 -13 -39 -7 -32

External Office Trips 334 300 34 286 46 240

221 Mid-Rise Apartments (>75 units) 365 DU 149 30 119 173 114 59

220 Townhouses (>100 units) 176 DU 88 15 73 119 80 39

Combined Residential Trips 237 45 192 292 194 98

Internal Capture w/ Retail -3 -1 -2 -129 -89 -40

Internal Capture w/ Office -4 0 -4 -10 -6 -4

External Residential Trips 230 44 186 153 99 54

671 400 271 835 361 474

727 429 298 1038 472 566

Site Trip Generation

Land Use
Code Description Intensity

AM Peak Hour PM Peak Hour

Total Site-Generated Trips

Total Site-Generated Trips (including pass-by)



Based on 2009 MUTCD

Century Boulevard and Kinster Drive COUNT DATE: 10/9/2018

75% Build Out of Black Hills AND Phase 3 of Poplar Grove

MAJOR STREET: Century Boulevard # OF APPROACH LANES: 2
MINOR STREET: Kinster Drive # OF APPROACH LANES: z

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N
85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

 WARRANT 1, Combination Warrant
MAJOR ST MINOR ST  CONDITION A  CONDITION B WARRANT 2 WARRANT 3

BOTH
APPROACHES

 HIGHEST
APPROACH

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

   THRESHOLD VALUES 600 200 900 100 480 160 720 80
06:00 AM TO 07:00 AM
07:00 AM TO 08:00 AM 933 194 Y Y Y Y Y Y Y Y Y Y
08:00 AM TO 09:00 AM 812 176 Y Y Y Y Y Y Y Y
09:00 AM TO 10:00 AM 481 223 Y Y Y Y Y Y
10:00 AM TO 11:00 AM 399 248 Y Y Y Y
11:00 AM TO 12:00 PM 535 313 Y Y Y Y Y Y
12:00 PM TO 01:00 PM 804 271 Y Y Y Y Y Y Y Y Y Y
01:00 PM TO 02:00 PM 732 233 Y Y Y Y Y Y Y Y Y Y
02:00 PM TO 03:00 PM 525 319 Y Y Y Y Y Y
03:00 PM TO 04:00 PM 690 425 Y Y Y Y Y Y Y Y Y
04:00 PM TO 05:00 PM 941 399 Y Y Y Y Y Y Y Y Y Y Y Y Y
05:00 PM TO 06:00 PM 885 282 Y Y Y Y Y Y Y Y Y Y Y
06:00 PM TO 07:00 PM 492 24 Y
07:00 PM TO 08:00 PM

8,229 3,107 5 2 10 6 3 0

8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED

NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED
8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

Poplar Grove - Germantown
TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME:

INTERSECTION CONDITION:

WARRANT 1, Condition A WARRANT 1, Condition B

Kimley-Horn and Associates, Inc. K:\NVA_TPTO\110389001 Poplar Grove\Production\Traffic\MUTCD Warrants Poplar Grove_AttachI
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1 EXECUTIVE SUMMARY 
Phoenix Noise & Vibration has conducted an analysis of roadway noise impact upon the 
proposed Poplar Grove development in Montgomery County, Maryland.  Upon completion, the 
development will consist of eight multistory residential buildings, townhomes, and community 
parks and pool throughout the site. 
 
This study was limited to noise impact from surrounding roadways, primarily I-270, I-270 
ramps, Father Hurley Boulevard, and Century Boulevard.  Additionally, the future Dorsey Mill 
Road extension and bridge have been included in this analysis. The proposed Corridor Cities 
Transitway (CCT) was not included in this analysis, as there is insufficient information on the 
expected noise impact of the future transit system upon the Poplar Grove development as of the 
date of this analysis.  This noise analysis included: 
 

 On-site 24-hour noise level measurements. 
 Computer modeling. 
 Determination of future roadway noise levels. 
 Preliminary mitigation recommendations to meet Montgomery County’s residential 

noise regulations. 
 
Noise impact at Poplar Grove will vary with height; therefore, impact has been presented at 
multiple elevations to show how the noise level changes with height throughout the site.  Impact 
is presented in varying levels of noise indicating the future roadway noise level.  All calculated 
noise levels are “mitigated,” accounting for the presence of existing buildings, significant 
structures, and surrounding topography, as well as all future site buildings and topography.  
Structures along roadways act as noise barriers, providing protection from noise exposure and 
reducing the impact and extent of any potential mitigation required, if any, to comply with 
Montgomery County’s noise regulations. 
 
Montgomery County’s noise regulations within this area of the County require that future 
transportation noise levels within outdoor activity areas be below 60 dBA Ldn. It is 
recommended that an exception be made due to the feasibility of achieving this requirement and 
the substantial growth that has occurred along the I-270 corridor since the inception of the noise 
regulations, which are dated June 1983.  This exception would require noise levels in outdoor 
areas throughout the site to be maintained below 65 dBA Ldn, and also allow for minimal areas 
to be exposed to a noise level up to 70 dBA Ldn.  
 
Future transportation noise levels within some of the site’s outdoor activity areas will be above 
65 dBA Ldn, primarily those areas nearest I-270. To reduce noise levels throughout the outdoor 
areas a 20-foot-tall noise barrier will need to be constructed along I-270. The proposed noise 
barrier has been evaluated within the Maryland State Highway (MDSHA) right-of-way and will 
require further coordination with MDSHA. Due to the proposed site plan and the topography of 
the site relative to the roadway, this location has been determined to be most feasible. With the 
construction of the noise barrier, noise levels will be reduced by up to 8 dBA within some 
locations and most areas throughout the site will be exposed to noise levels below 65 dBA Ldn.   
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Due to noise impact from I-270 and other surrounding roadways, most of the site’s future 
buildings will be impacted by transportation noise levels greater than 65 dBA Ldn. Future 
transportation noise levels will be greatest for those buildings nearest I-270, noise impact will be 
up to 77 dBA Ldn upon the office building closest to future Dorsey Mill Road and I-270, as well 
as the small row of townhomes nearest I-270. All buildings at the future development will 
require further analysis to determine if proposed building architecture will be capable of 
maintaining indoor noise levels at the required 45 dBA Ldn indoor limit.  This analysis can only 
be conducted once well-developed architectural plans for the residences to be offered throughout 
the site are available.  Final mitigation designs will be detailed following the selection of a 
builder for the site and availability of architectural plans. 
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2 NOISE TERMINOLOGY 

2.1 dB vs. dBA 
While the standard unit of measurement for sound is the decibel (dB), discussions of noise 
impacting the human ear use “dBA.”  The “A” refers to a frequency weighting network used to 
simulate the human ear’s unequal sensitivity to different frequencies.  The A-weighted noise 
level is therefore more representative of a human’s perception of a noise environment than the 
unweighted overall noise level in dB and is currently used in most all environmental noise 
studies. 

2.2 Ldn vs. Leq 
The day-night average noise level, or Ldn, is the equivalent sound pressure level averaged over a 
24-hour period, obtained by adding 10 dB to sound pressure levels measured from 10:00 p.m. to 
7:00 a.m.  This 10 dB “penalty” accounts for the added sensitivity caused by noise generated 
during the nighttime hours.   
 
The Ldn is NOT a measurement of the instantaneous noise level.  It is very possible to have 
several short term events (tractor trailer, emergency vehicle siren, car horn, etc.) which generate 
a relatively high noise level (e.g. 85 dBA) during a given time period, yet have a more moderate 
overall Ldn value (e.g. 65 dBA Ldn). 
 
The equivalent-continuous sound level, or Leq, is the sound level averaged over a given time 
period.  The Leq does not include any penalties or adjustments. 

2.3 Summing Noise Levels 
Noise levels from multiple sources do not add arithmetically; i.e. when two noise sources 
generate 60 dB individually, they do not produce 120 dB when combined.  Noise levels are 
measured using a logarithmic scale; therefore they must be summed logarithmically.  In the 
decibel scale, two identical, non-coherent noise sources having the same noise level produce a 3 
dB increase above the condition of one source alone (i.e. two 80 dB lawnmowers running at the 
same time generates 83 dB). 
 
Similarly, two different noise sources with a difference of 10 dB in their individual levels results 
in no measureable increase in noise when they are combined.  Put another way, the quieter noise 
source does not increase the overall noise generated by the louder source; i.e. adding an 80 dB 
lawnmower into a noise environment where a 90 dB lawnmower is already running does not 
increase the noise level above 90 dB. 
  



 
 

Poplar Grove 29 March 2019 
Phase I Noise Analysis Page 4 

3 NOISE REGULATION 
Traffic noise impact for proposed residential developments in Montgomery County is governed 
by Table 2-1 (reprinted in Table 1) on page 8 of the Staff Guidelines for the Consideration of 
Transportation Noise Impacts In Land Use Planning and Development (June 1983).  
Accompanying this table is Map 2-1 (see Figure 1), indicating outdoor noise level requirements 
not to be exceeded throughout the County. 
 

Table 1:  Maximum Levels for Exterior Noise & Building Line1 For Noise Sensitive Land Uses (Table 2-1). 
Guideline 
Value 

Area of Application 

Ldn = 55 dBA 

This guideline is suggested as an appropriate goal in permanent rural areas of the 
County where residential zoning is for five or more acres per dwelling unit and 
background levels are low enough to allow maintenance of a 55 dBA Level.  This 
guideline is consistent with Federal, State, and County goals for residential areas. 

Ldn = 60 dBA 

This is the basic residential noise guideline which will be applied in most areas of the 
County where suburban densities predominate.  Maintenance of this level will protect 
health and substantially prevent activity interference both indoors and outdoors.  
Noise attenuation measures will be recommended to allow attainment of this level. 

Ldn = 65 dBA 

This guideline will generally be applied in the urban ring, freeway, and major highway 
corridor areas, where ambient levels are such that application of a stricter guideline 
would be infeasible or inequitable.  Significant activity interference will occur outdoors 
and indoors if windows are partially opened, but available evidence indicates hearing 
is adequately protected.  Noise attenuation measures will be strongly recommended 
to attain this level. 

1 Building line as used here refers to habitable structures only.  It does not include garages, sheds, or 
recreational accessory buildings. 

 
According to Map 2-1, Poplar Grove is located within the 60 dBA Ldn noise zone, indicating 
that noise levels in outdoor activity areas throughout the site should be maintained at or below 60 
dBA Ldn. Due to the growth along the I-270 corridor and the associated increase in yearly traffic 
volumes since 1983, and the location of the site relative to the roadway, the 65 dBA Ldn 
guideline value would be more appropriate for this site.  
 
As noted within Table 1, the 60 dBA Ldn guideline is intended for “areas of the County where 
suburban densities predominate.” Alternatively, the 65 dBA Ldn guideline is applied to proposed 
residential areas along “major highway corridor areas where ambient levels are such that 
application of a stricter guideline would be infeasible,” such as Poplar Grove.  Therefore, the 60 
dBA Ldn guideline value would be more applicable for more rural roadways within the County 
where noise from I-270 and other major roadways do not contribute to a proposed development’s 
overall noise level.   
 
Any outdoor area exposed to future transportation noise levels above 65 dBA Ldn typically 
requires further analysis to determine the mitigation designs necessary to comply with this 
requirement. When outdoor noise levels exceed the recommended guideline value, Montgomery 
County also requires an analysis of indoor noise levels in residential buildings.  According to 
Sections 2.2.2 and 2.2.3 of the Staff Guidelines, any residential building impacted by noise levels 
above 65 dBA Ldn must be evaluated to certify that the building structure will be capable of 
maintaining indoor noise levels at 45 dBA Ldn. 
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Figure 1:  Map 2-1 from Staff Guidelines for the Consideration of Transportation Noise Impacts In Land Use Planning and Development (June 1983). 

 

Poplar Grove
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4 SITE DESCRIPTION 
Poplar Grove (approximate development outline shown in red in Figure 2) is located between I-
270 and Century Boulevard and is additionally bound by Father Hurley Boulevard to the south. 
There are also plans for the construction of a bridge over I-270 to connect Dorsey Mill Road 
(located to the north) and Century Boulevard adjacent to the site.  In the vicinity of the site, I-270 
is composed of three northbound and three southbound lanes, while Century Boulevard is 
composed of two northbound and two southbound lanes. Father Hurley Boulevard is composed 
of three lanes in the eastbound and westbound directions.  
 
The existing Century Boulevard alignment may be altered during the possible construction of the 
Corridor Cities Transitway (CCT). 
 
Figure 2:  Existing site (outlined in red) and surroundings.  Aerial image dated April 14, 2016, courtesy of 
Google Earth. 
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5 NOISE MEASUREMENTS 
On March 26 - 27, 2018, Phoenix Noise & Vibration conducted an on-site noise measurement 
survey to determine existing transportation noise levels throughout the site.  This involved 
continuous noise level measurements and monitoring for one 24-hour period.  Measurements 
were made using three Norsonic Type 118 and three Norsonic Type 140 Precision Integrating 
Sound Level Meters.  All meters were calibrated prior to the survey traceable to National 
Institute of Standards and Technology (NIST).  Each meter meets the ANSI S1.4 standard for 
Type 1 sound level meters. 
 
During the 24-hour measurement, noise levels were recorded and averaged over five-minute time 
intervals.  Noise measurements were then used to calculate the site’s 24-hour average day-night 
noise level (Ldn), which includes the 10 dBA penalty for noise levels measured during nighttime 
hours. 
 
Noise level measurements were made at the locations shown on Drawing 1 of the Appendix.  
Measurements were made at 5 feet (“ground level”, GL) and 25 feet (“upper level”, UL) above 
existing grade to account for the roadway noise level as it varies with height above the ground.  
Measurement results are presented in Table 2. 
 

Table 2:  24-hour noise measurement results. 

Measurement 
Location 

Measured Noise Level
(dBA Ldn) 

A GL  81 

A UL  82 

B UL  68 

C GL  62 

C UL  63 

D UL  62 

 
Figure 3 presents the survey results graphically, showing the noise level as measured in five-
minute increments throughout the survey.  Figure 3 indicates the actual measured values over the 
24-hour period.  While the 10 dBA nighttime penalty is not shown graphically, it was included in 
the Ldn calculations. 
 
Note the similarity in the profile of the existing noise levels measured at all measurement 
locations throughout the 24-hour period, indicating that I-270 is the primary noise source, not 
Century Boulevard or Father Hurley Boulevard. 
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Figure 3:  Five-minute average noise levels recorded during 24-hour noise survey. 
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6 COMPUTER MODELING 
The existing and future sites were computer modeled using the CadnaA software program, a 
three-dimensional noise propagation model capable of determining the noise level impact from 
multiple noise sources across vertical and horizontal surfaces while accounting for factors such 
as topography, surface reflections, and roadway data (traffic volumes, speeds, and vehicle 
classifications, etc.).  Noise levels can be presented either in spot locations or as noise contours 
of equal value throughout a defined surface area. 

6.1 Current Model 
A current model was developed to simulate the existing site and its surroundings using 
information provided on the site’s existing site plan,1 the Montgomery County GIS, and data 
collected during the 24-hour measurement survey, inputting existing topography, roadway 
alignments, and buildings.  Roadway noise levels were calibrated using the on-site noise 
measurements by adjusting the modeled input until the modeled noise level output matched the 
measured values. 

6.2 Future Model 
A future model was developed by altering the calibrated current model to include projected 
roadway data, future Dorsey Mill Road and bridge, and the future information for the Poplar 
Grove development (topography, building layout, and building heights).2  Changes to any of the 
future site input used in this analysis, including site layout, building heights (particularly those 
closest to I-270), site topography, and projected Dorsey Mill Road data, may alter the resulting 
noise propagation throughout the site, and should be reevaluated upon availability of this 
information. 
 
The future model calculated the site’s projected noise level contours at 5 and 25 feet above 
grade.  Noise contours at five feet above grade represent the noise impact in outdoor activity 
areas and upon first floors of the planned residential units, while the noise contours at 25 feet 
account for the noise impact upon upper floors of the residences.  Noise contours at 5 and 25 feet 
are shown on Drawings 2 and 3 of the Appendix, respectively. 
 
The future noise impact was also calculated across all future building facades (shown on 
Drawing 4 of the Appendix). The varying colors on the building elevations on Drawing 4 
represent the future noise impact at that location. Note how the noise level changes with respect 
to height and orientation to the roadways. Additionally, while not yet discussed, the location of a 
proposed 20-foot-tall noise barrier is also indicated on the drawing. The presented noise levels 
on the future building facades also account for noise reduction provided by the noise barrier. 
 
All noise levels presented on Drawings 2, 3, and 4 are “mitigated” noise levels, calculated in the 
presence of future site topography and all buildings, as well as all existing surrounding buildings, 
topography, and significant structures.  Mitigated noise levels account for the effect of buildings, 

                                                 
1 Provided by Gensler. 
2 Conceptual site grading and building heights were provided by Gensler.  
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barriers, and other significant structures in reducing and reflecting roadway noise propagation 
and are more representative of the noise level actually experienced at a specific location.   

6.3 Roadway Data 
Existing average annual weekday traffic (AAWDT) volumes, vehicle percentages, and nighttime 
percentages for I-270, Father Hurley Boulevard, and Century Boulevard were based upon the 
most recent data published by the Maryland State Highway Administration (MDSHA).  MDSHA 
does not typically provide future traffic data; therefore, a conservative, 2% increase in traffic 
compounded annually until 2038 was assumed.3 Additionally, MDSHA does not maintain data 
for Century Boulevard. Existing data for Century Boulevard was estimated based on 
observations kept throughout the on-site noise measurements. 
 
Future traffic volumes for Dorsey Mill Road and Century Boulevard were based upon a traffic 
study completed for the roadways,4 which calculated future morning and evening peak hour 
traffic volumes for Dorsey Mill Road at the intersection of Century Boulevard.  The traffic study 
did not calculate an AAWDT for Dorsey Mill Road and Century Boulevard; therefore, it was 
assumed that the peak hour volume represented 9% of the total AAWDT.5  The traffic study also 
did not provide estimated nighttime or truck volumes; thus a 15% nighttime volume and truck 
percentage of 5% was used for the roadway.  All necessary traffic data for the roadways is 
provided in Table 3. 

Table 3:  Roadway traffic data used in the computer models. 

Roadway 
2016 

AAWDT 
2018 

AAWDT 
2038 

AAWDT 
Nighttime 
Volume % 

Truck % 
Posted 

Speed Limit 
(mph) 

I‐270 Northbound  ‐  54,067  80,341  20  12  55 

I‐270 Southbound  ‐  57,819  85,916  24  12  55 

I‐270 SB to Father 
Hurley Boulevard WB 

3,761  ‐  5,814  10  2  50 

I‐270 SB to Father 
Hurley Boulevard EB 

2,731  ‐  4,222  14  7  50 

Father Hurley Boulevard 
WB to I‐270 SB 

10,491  ‐  16,219  23  4  30 

Ridge Road to I‐270 NB  2,471  ‐  3,820  11  9  55 

                                                 
3Montgomery County typically requires that roadway noise impact studies be conducted using the projected traffic 
volumes 20 years from the date of the study. 
 
4 2038 AAWDTs used for Century Boulevard and Dorsey Mill Road were taken from a Traffic Signal Warrant 
Analysis (TSWA) dated January 13, 2016 by The Traffic Group. The TSWA was completed for the future Century 
Boulevard and Dorsey Mill Road intersection. The traffic volumes represent the projected volumes with full 
buildout of all know development projects within the area. The TWSA was prepared for Dewberry, located in 
Rockville, Maryland and was obtained from Gwo-Ruey Hwang of Montgomery County Department of 
Transportation. 
 
5 The peak hour typically represents 9% of the AAWDT within Montgomery County. 
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Table 3:  Roadway traffic data used in the computer models. 

Roadway 
2016 

AAWDT 
2018 

AAWDT 
2038 

AAWDT 
Nighttime 
Volume % 

Truck % 
Posted 

Speed Limit 
(mph) 

Father Hurley Boulevard  41,881  ‐  64,747  7  2  35 

Century Boulevard  ‐  1,280  10,251  7  0  30 

Dorsey Mill Road  ‐  ‐  3,168  15  5  40 

6.4 Future Noise Impact 
Drawing 2 of the Appendix (noise level contours at 5 feet above future grade) indicates that 
future roadway noise levels will be above 65 dBA Ldn within the outdoor areas of the 
development nearest I-270.  Mitigation will be necessary to reduce exterior noise levels to below 
65 dBA Ldn within the outdoor activity areas of the site (see “Section 8.1” below). 
 
Drawings 3 and 4 of the Appendix indicate that future residences at Poplar Grove will be 
impacted by noise levels above 65 dBA Ldn.  Future roadway noise impact will be greatest for 
those residences nearest I-270. More specifically the office building nearest I-270 and Dorsey 
Mill Road will be exposed to noise levels of up to 77 dBA Ldn, as well as the small row of 
townhomes nearest the I-270 SB exit ramp to Father Hurley Boulevard.  
 
Residences exposed to noise levels above 65 dBA Ldn require further analysis (see “Section 0” 
below) to determine the mitigation measures necessary to comply with Montgomery County’s 
indoor noise regulation. 

7 CORRIDOR CITIES TRANSITWAY 
The Corridor Cities Transitway (CCT) is a proposed Bus Rapid Transit (BRT) line that will run 
from the Shady Grove Metro station to the COMSAT facility in Clarksburg.  Under the currently 
planned alignment, the CCT will travel down the median of Century Boulevard and Dorsey Mill 
Road along the entire western and northern property boundary of Poplar Grove. 
 
The project is being overseen by the Maryland Transit Administration (MTA) and is currently 
planned in two phases:   
 

 Phase I:  a nine-mile corridor from the Shady Grove Metro station to the Metropolitan 
Grove MARC station. 
 

 Phase II:  a six-mile future extension from the Metropolitan Grove MARC station to the 
COMSAT facility in Clarksburg.  While Phase II is still intended to be constructed as part 
of the CCT, as of the date of this analysis MTA has not started designing this phase, nor 
is there a begin construction or completion date.  According to MTA, all CCT planning, 
development, and funding is being directed towards Phase I, not Phase II. 
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Multiple environmental impact studies have been completed for the CCT, two of which included 
projected noise impact from CCT operations along the transit corridor.  In May 2002, the Draft 
Environmental Impact Statement (DEIS) presented expected noise levels due to the CCT at 
select locations along Phases I and II of the corridor using light rail as the mode of 
transportation, while in May 2009, the Alternatives Assessment/Environmental Assessment 
(AA/EA) provided a similar noise study using BRT as the mode of transportation.  Both of these 
studies provided projected CCT noise levels at locations along the CCT; however no noise levels 
were calculated for the CCT along Century Boulevard. 
 
According to Rick J. Kiegel with the MTA Office of Planning and Programming, any noise level 
projections presented in these previous noise studies for Phase II of the CCT are no longer valid 
and should not be used in this analysis of noise impact upon Century for the following reasons:6 
 

 None of the transit noise receptor sites included in the two previous CCT noise studies 
are close enough to Century. 

 The noise assessment results are based on surrounding land use which would have 
changed since the 2002 DEIS and the 2009 AA/EA. 

 MTA has no design or construction schedule for Phase II of the CCT. 
 There is no operations plan (frequency, duration of service, etc.) in place for buses in this 

segment of the CCT. 
 The bus fleet, if and when this segment is in operation, could have very different noise 

abatement measures in place that could influence noise levels. 
 
Additionally, a more recent environmental study for the CCT has been published (report dated 
August 2017). A copy of Appendix F (technical reports) has been requested so that the Noise and 
Vibration Technical Report of the study can be reviewed. Based upon initial review of the 
information available for the more recently published report, it appears that this study only 
addresses the Phase I portion of the CCT. 
 
While CCT noise may impact the site, the CCT has not been accounted for in this analysis due to 
insufficient information regarding the noise output from Phase II of the transit project.  
Furthermore, at the time of this analysis, there is no set start or completion date for Phase II, 
there is not even a set start date to begin the design, and there is no funding, such that Phase II of 
the CCT may never be constructed within the 20 year time range of this noise analysis. 
  

                                                 
6 According to email correspondence between Phoenix Noise & Vibration and Mr. Kiegel on September 21, 2015. 
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8 MITIGATION 
According to Montgomery County’s noise regulations for residential development, residential 
sites and buildings impacted by noise levels above 65 dBA Ldn require further analysis to 
determine the mitigation measures necessary to maintain noise levels in outdoor activity areas 
and indoor living spaces at 65 and 45 dBA Ldn, respectively. 

8.1 Outdoor Noise Levels 
Drawing 2 indicates that noise levels throughout the site will be above 65 dBA Ldn within the 
outdoor activity areas nearest I-270 and the I-270 ramp.  Mitigation will be required to reduce 
noise levels within these areas. It is proposed that a 20-foot-tall noise barrier approximately 
1,120 feet in length be constructed along I-270 and the I-270 ramp. See Drawing 5 of the 
Appendix for the location of the noise barrier and the future noise contours. 
 
The barrier has been evaluated within the MDSHA right of way and will require further 
coordination with MDSHA. This location was selected due to the proposed site design and the 
topographic changes that occur between the site and I-270. Furthermore, when designing a noise 
barrier, it is most effective to place the noise barrier nearest the noise source (e.g. I-270) or 
nearest the receiver (e.g. proposed residential homes). Note that the later of the two options was 
evaluated and was found infeasible for the site design.  
 
Future ground level noise levels with the construction of the proposed noise barrier are presented 
on Drawing 5. With the construction of the noise barrier, only a small portion of the site will be 
exposed to noise levels up to 70 dBA Ldn and a majority of the site will be mitigated to below 65 
dBA Ldn. The areas impacted by noise levels greater than 65 dBA Ldn at the ground level are as 
follows: 
 

 Parcel B 
o Farming/Production 
o The rear of the townhomes facing I-270, Lots 1-21. 

 Parcel C 
o The fronts of townhomes on Lots 1-8, 43, and 44. 
o The rears of townhomes on Lots 1, 2, and 44. 
o The side of townhomes on Lots 9 and 44. 

 Parcel E 
o The entire community park. 
o All facades of the townhomes perpendicular to the I-270 ramp. 
o The rear of the townhomes parallel to the I-270 ramp. 

 Parcel H 
o The front of townhomes on Lots 1, 2, and 17-19. 
o The rear of townhomes on Lots 1 and 8-10. 
o The side of the townhome on Lot 1. 
o The playground. 
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8.2 Indoor Noise Levels 

8.2.1 Building Shell Analysis 

Drawing 6 of the Appendix presents the facades of the future buildings that are impacted by 
transportation noise levels greater than 65 dBA Ldn.  Residential buildings exposed to noise 
levels above 65 dBA Ldn (at any height) require further analysis to determine whether the 
proposed building construction will be capable of maintaining indoor noise levels below 45 dBA 
Ldn.  This evaluation, or “building shell analysis,” calculates a room’s indoor noise level based 
upon its exterior noise level, the Sound Transmission Class (STC) ratings7 of its various building 
components, the amount of exposed exterior wall area, and the room’s size and finish. 
 
Modifications to standard building construction may not be necessary for all units impacted by 
future noise levels above 65 dBA Ldn.  It is possible that the proposed standard building 
construction will provide sufficient noise reduction to maintain the required 45 dBA Ldn indoor 
noise level for outdoor noise levels above 65 dBA Ldn; however the proposed building 
construction must be evaluated to determine the need for modifications. 
 
A detailed evaluation of the proposed architecture for the Poplar Grove future buildings cannot 
be conducted at this time, as a builder for the site and well-developed architectural drawings 
(floor plans, unit plans, building elevations, window/door schedule) are not yet available; 
therefore the specific mitigation designs (i.e. wall, window, and door STC ratings) required for 
residential units to comply with Montgomery County’s indoor noise level limit, if necessary, 
cannot yet be accurately determined. 
 
When a builder has been selected and architectural drawings are available, noise impact will be 
analyzed for each residence impacted by transportation noise levels above 65 dBA Ldn.  
Likewise, mitigation requirements will also be provided for each residence individually where 
necessary.  Calculating minimum STC ratings specific to each residence reduces “overbuilding” 
(i.e. installing windows/doors with unnecessarily high STC ratings). 
 
To aid in the early phases of the design process and provide information on the factors that 
influence noise reduction in residential buildings, general mitigation design guidelines and 
explanations are provided in Section 8.2.3. 

8.2.2 Other Mitigation Methods 

The indoor noise limit is typically maintained using modifications to proposed building 
construction, as this is more feasible and reasonable than lowering the noise level at residences 
below the outdoor limit using exterior site features, such as a noise barrier.  To be effective, a 
noise barrier must at a minimum be tall enough to block the line of sight from the noise receiver, 
in this case the highest floor of the residence, to the noise source, in this case the vehicles using 
the roadways.  This is the height at which the noise barrier just begins to reduce noise impact, 
and not necessarily the height required to reduce noise impact below the outdoor limit. 
 

                                                 
7 The STC rating is a single number value which describes a building element’s (wall, window, door, roof, etc.) 
ability to reduce noise transmission from one side of the partition to the other. 
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For example, a 37-foot tall townhome directly along a roadway which is at grade with the slab 
elevation of the townhome is impacted by roadway noise up to 70 dBA Ldn at the top floor.  A 
25-foot tall noise barrier between the roadway and townhome might be necessary to block the 
line of sight from the top floor to the vehicles using the roadway, yet the 25-foot tall noise barrier 
only reduces noise impact upon the top floor by 5 dBA to 65 dBA Ldn.  The noise barrier would 
need to be even taller, maybe as tall or taller than the townhome, to strictly reduce the noise 
impact upon the townhome from 70 dBA Ldn to below the 60 dBA Ldn outdoor limit. 
 
Reducing indoor noise levels below 45 dBA Ldn can typically be accomplished through 
upgraded windows and doors and sometimes slight modifications to exterior wall construction.  
These types of architectural modifications, even throughout a large residential site, are typically 
more feasible and reasonable than constructing a noise barrier along the entire property boundary 
as tall as the residences. Although, with the high levels of noise impact upon the Poplar Grove 
development nearest I-270, it may be beneficial to use a barrier to reduce noise impact upon 
future residences, which would help make the proposed building modifications more feasible.  

8.2.3 STC Rating Requirements 

The noise reduction provided by a building structure, and the resulting indoor noise level, are 
primarily dependent upon the percentage of the exterior wall surface area occupied by “non-
wall” items and the STC ratings of these items.  These items, typically windows and doors, act as 
“holes” in what would otherwise be a relatively effective exterior wall, significantly reducing its 
ability to prevent noise transmission.  Consequently the exterior surface area occupied by 
windows and doors is a significant issue.  This information is recorded and tracked so that the 
STC ratings of exterior elements can be adjusted accordingly until the required indoor noise level 
is achieved. 
 
While the wall construction is also an important factor, the “holes” in the wall (i.e. the windows 
and doors) must be addressed first if the noise reduction of the overall building shell is to be 
significantly increased and the indoor noise level decreased.  This can be accomplished by 
reducing the size of existing windows/doors and/or increasing the STC ratings of 
windows/doors. 
 
Table 4 and Table 5 illustrate this concept, indicating window/door STC rating requirements 
based upon the window/door (or glass) area when using either cementitious/Hardi panel or 
brick/masonry exterior walls.8  The STC ratings shown are those necessary to maintain indoor 
noise levels at 45 dBA Ldn when using that specific exterior wall construction. 
 
The values included in Table 4 and Table 5 were calculated using one generic room (15 feet x 15 
feet, carpeted room with two walls exposed to noise) to demonstrate the concept of varying 
window/door percentages and the resulting effect on required STC ratings.  Values in Table 4 
and Table 5 should not be universally applied to outdoor noise impact upon Poplar Grove 
residences; however they can be used to gain a general idea of the window/door STC ratings to 
be expected based upon the level of noise impact upon a building elevation.  Actual STC ratings 
                                                 
8 STC ratings were calculated assuming exterior walls constructed of one layer of 5/8” interior gypsum board, 2” x 
4” wood studs with 3.5” fiberglass batt insulation, one layer of ½” exterior plywood, and the specified exterior wall 
finish. 
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will depend upon interior room finishes and characteristics, room/building orientation with 
respect to the noise source, building geometry, etc. 
 

Table 4:  Hypothetical window/door STC ratings with cementitious or Hardi panel exterior walls. 

  Percentage of Exterior Wall Area  
Occupied by Windows/Doors 

  20%  40%  60%  80% 

Outdoor Noise 
Impact (dBA Ldn) 

Required Window/Door STC Rating Necessary to  
Maintain Indoor Noise Levels Below 45 dBA Ldn 

(When Using Cementitious or Hardi Panel Exterior Walls) 

≤ 65  25  25  27  28 

70  28  30  32  33 

75  35  37  38  39 

80A  ‐  ‐  ‐  ‐ 

Note: 
A. Due to the limited STC rating achievable by the exterior wall, the window/door STC 

ratings will be significantly high (>50 STC), which means that the construction of the 
exterior wall will need to be modified to increase the wall’s STC rating.

 
Table 5:  Hypothetical window/door STC ratings with brick/masonry exterior walls. 

  Percentage of Exterior Wall Area  
Occupied by Windows/Doors 

  20%  40%  60%  80% 

Outdoor Noise 
Impact (dBA Ldn) 

Required Window/Door STC Rating Necessary to  
Maintain Indoor Noise Levels Below 45 dBA Ldn 
(When Using Brick/Masonry Exterior Walls) 

≤ 65  25  25  27  28 

70  27  30  32  33 

75  32  35  37  38 

80  38  40  42  43 

 
STC ratings apply to one individual element.  The composite STC rating is the overall STC 
rating of a partition with multiple elements (e.g. a wall with a window) and is always controlled 
by the building element with the lowest individual STC rating.  In residential construction, this is 
almost always the glass (windows and doors); therefore the percentage of the exterior wall 
occupied by glass becomes critical.  This also means the amount of outdoor noise heard inside a 
unit is primarily dependent on the glass percentage and STC rating, not the wall STC rating. 
 
In other words, when the glass occupies such a significant portion of the exterior wall, increasing 
the wall STC rating even drastically will not decrease the indoor noise level.  Increasing the 
composite STC rating of the partition must be accomplished by first addressing the “weakest 
link” in the partition (the glass). 
 
Note that when windows and/or doors occupy a high percentage of the impacted façade, 
substantially higher window/door STC ratings than those typically used in standard construction 
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(usually around 25 STC) may be required depending upon the noise level impact. For reference, 
STC ratings greater than approximately 33 STC require either laminated glass, increased 
airspace between glass panes, or varying glass pane thicknesses. 

9 CONCLUSION 
Poplar Grove residences will be exposed to future roadway noise levels up to 77 dBA Ldn.  
While this represents a high level of noise impact, compliance with Montgomery County’s 
residential noise regulations can be achieved through modifications to proposed building plans. 
 
Due to high noise levels generated by I-270, roadway noise levels will be above 65 dBA Ldn 
within the outdoor areas located nearest I-270 and the I-270 ramp. To mitigate noise levels 
within these outdoor areas, a noise barrier has been designed within the MDSHA right-of-way 
adjacent to I-270 and the I-270 ramp. The noise barrier will be approximately 1,120 feet in 
length and 20 feet tall. With the construction of the proposed noise barrier, noise levels will be 
reduced by up to 8 dBA within some locations of the site. 
 
Most future residences at Poplar Grove will be exposed to future roadway noise levels above 65 
dBA Ldn.  While noise impact upon these residences will be above the recommended outdoor 
noise level of 65 dBA Ldn, compliance with Montgomery County’s residential 45 dBA Ldn 
interior noise level requirement can be achieved through modifications to proposed building 
construction.  Depending upon the noise level specific to each residence, modifications may 
include only increased window/door STC ratings or adjustments to exterior wall construction and 
upgraded windows/doors.  Further analysis is required to determine the exact mitigation designs 
necessary, which will be established once a builder has been selected and architectural plans 
(building elevations, window/door schedule, unit plans) for the future residential buildings are 
available. 
 
 
Please Note:  The results of this Phase I Noise Analysis have been based upon the site information 
made available at the time of this study, including existing and proposed topography, projected 
roadway traffic volumes, and the proposed ultimate building layout and building heights.  Should 
any of this information be altered, additional analysis will be required to determine if the results 
and recommendations presented herein are capable of reducing outdoor and indoor noise levels 
to comply with Montgomery County’s noise level requirements for residential development. 



 

Acoustical Engineering Solutions. 

APPENDIX 
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Office of the Director 

101 Monroe Street 10th Floor · Rockville Maryland 20850 · 240-777-7170 · 240-777-7178 FAX 
www.montgomerycountymd.gov 

Located one block west of the Rockville Metro Station 
 

Mark Elrich  Al R. Roshdieh 
County Executive  Director 

 

 
September 19, 2019 

 
 
Mr. Benjamin Berbert, Planner Coordinator 
Area 3 Planning Division 
The Maryland-National Capital  
  Park & Planning Commission 
8787 Georgia Avenue 
Silver Spring, Maryland 20910-3760 
         
        REVISED 

RE: Preliminary Plan & Design Exceptions 
Preliminary Plan No. 120190040 
Poplar Grove 

 
Dear Mr. Berbert: 
 
 We have completed our review of the revised preliminary plan uploaded to eplans on August 2, 
2019.  A previous version of this plan was reviewed by the Development Review Committee (DRC) at its 
meeting on December 4, 2018.  This letter only changes Condition #9.  We recommend approval of the 
plan subject to the following comments: 
 

All Planning Board Opinions relating to this plan or any subsequent revision, project plans or 
site plans should be submitted to the Montgomery County Department of Permitting Services in 
the package for record plats, storm drain, grading or paving plans, or application for access 
permit.  This letter and all other correspondence from this department should be included in 
the package. 

 
Design Exceptions 

 
1. A-1 – Allow Shared Use Path in lieu of 8-foot sidewalk and 8-foot bike lane - Century Boulevard:  

Century Boulevard was built in advance of this project, at the County’s request, to the standards at 
that time.  As a result, there is an existing 6-foot sidewalk along the frontage of the proposed 
project.  The Corridor Cities Transitway project specifies an 8-foot sidewalk and 8-foot bike lane 
along the east side of Century Boulevard.  The applicant is proposing a 12-foot, shared-use path 
along the Century Boulevard frontage in lieu of the proposed 8-foot sidewalk and 8-foot bike lane 
with.  Three feet of the proposed shared-use path will be located outside the right-of-way in a 4-foot 
wide public improvement easement (PIE). 
 
MCDOT Response:  Given that the majority of the Century Boulevard roadway section is already 
existing, and the remaining right-of-way space is limited along the project frontage, the applicant’s 
proposal for a 12-foot, shared-use path in lieu of a separate sidewalk and bike lane is acceptable.  
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MCDOT approves this Design Exception. 
 

2. A-2 - Modification of Context Sensitive Road Section – Garden Street:  The applicant is proposing a 
more urban theme and Garden Street concept for this project with a privately maintained 
activity/garden zone on the west side of the right-of-way.  To accommodate the activity/garden zone 
as well as provide all the aspects standard public road section, the applicant is proposing to modify 
MCDOT Standard No. MC-2005.01 from a 60-foot to a 50-foot right-of-way.  The applicant is 
proposing the following street section: 

 6-foot sidewalk 
 8-foot parking section 
 two 11-foot travel lanes 
 6.5-foot stormwater management/tree panel 
 6-foot sidewalk 
 1.5’ maintenance strip 

 
MCDOT Response:  MCDOT approves this Design Exception.  The proposed road is not in the 
master plan and the applicant is meeting the urban road code standards.  The applicant’s proposed 
section will replace the typical tree panel with a privately-maintained activity/garden zone that will 
enhance the project and promote walkability. 
 

3. A-3 - Modification of Context Sensitive Road Section – Public Street A:  In keeping with the urban 
theme and Garden Street concept described above in the “A-2” modification request, and to promote 
accessibility and walkability to the townhouse entrances along this street, the applicant is proposing 
to modify MCDOT Standard No. MC-2005.01 from a 60-foot to a 56-foot right-of-way.  The applicant 
is proposing the following street section: 

 2-foot maintenance strip 
 5-foot sidewalk 
 6.5-foot stormwater management/tree panel 
 8-foot parking section 
 two 11-foot travel lanes 
 6.5-foot stormwater management/tree panel 
 6-foot sidewalk 

 
MCDOT Response:  MCDOT approves this Design Exception.  The proposed road is not in the 
master plan and the applicant is meeting the urban road code standards.  The applicant’s proposed 
section will enhance the urban theme and promote walkability and accessibility to the townhomes 
along this street. 
 

4. A-4 - Modification of Context Sensitive Road Section – Kinster Drive:  In keeping with the urban 
theme and Garden Street concept described above in the “A-2” modification request,  the applicant 
is proposing to modify MCDOT Standard No. MC-2005.01 from a 60-foot to a 61-foot right-of-way.  
Also, the proposed modifications will increase walkability and reduce queueing for vehicles leaving 
the site.  The applicant is proposing the following street section:  

 1.5-foot maintenance strip 
 6-foot sidewalk 
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 6.5-foot tree panel 
 three 11-foot travel lanes (the northernmost travel lane will be for a right-turn only onto 

Century Boulevard) 
 6.5-foot tree panel 
 6-foot sidewalk 
 1.5-foot maintenance strip 

 
MCDOT Response:  MCDOT approves this Design Exception.  The proposed street is not shown in 
the master plan and the project meets the urban road code standards.  The applicant’s proposed 
section will promote walkability and reduce queueing for vehicles leaving the site. 
 

5. A-5 - Modification of Context Sensitive Road Section – Public Street B:  In keeping with the urban 
theme and Garden Street concept described above in the “A-2” modification request and to reduce 
impervious area by eliminating parallel parking, the applicant is proposing to modify MCDOT 
Standard No. MC-2005.01 from a 60-foot to a 48-foot right-of-way.  The applicant is proposing the 
following street section: 

 2-foot maintenance strip 
 5-foot sidewalk 
 6.5-foot stormwater management/tree panel 
 two 11-foot travel lanes 
 6.5-foot stormwater management/tree panel 
 5-foot sidewalk 1-foot maintenance strip 

 
MCDOT Response:  MCDOT approves this Design Exception. The proposed street is not listed in the 
master plan and meets the urban road code standards.  The applicant’s proposed section will reduce 
impervious area and maintain the urban theme. 
 

6. Right-of-Way Truncation Reduction (Street A, Street B & Kinster Drive at Garden Street 
intersections): The applicant is seeking a waiver from the standard truncation requirement for the 
three (3) public road intersections with the Garden Street.  Under Section 50-4.3.E.2.f.iii of the 
County Code, the right-of-way of corner lots at an intersection are required to be truncated by 
straight lines joining points twenty-five (25) feet from the theoretical property line intersection in 
each quadrant. 
 
MCDOT Response:  The right-of-way truncations are required per County Code Section 
50.4.3.E.2.f.iii, which the Planning Board has the authority to specify a greater or lesser truncation.  
Therefore, MCDOT defers to them for this requirement.  

 
7. Stormwater Management Devices in the Public Right-of-Way:  The applicant is proposing 

bioretention planters within portions of the public right-of-way. 
 
MCDOT Response:  A Design Exception is not needed to install stormwater management in the 
County right-of-way for any road.  Final details of the stormwater management facilities will be 
approved by DPS at the permit stage. 
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Significant Plan Review Comments 
 

8. Per County Code Section 50.4.3.E.4.c., “Private roads must be built to the construction specifications 
of the corresponding public road concerning paving detail and design data, including surface depth 
and structural design.  The road must be designed in accordance with sound engineering principles 
for safe use, including horizontal and vertical alignments for the intended target speed; adequate 
typical sections for vehicles, pedestrians, and bicyclists; compliance with the Americans with 
Disabilities Act; drainage and stormwater management facilities; intersection spacing and driveway 
locations; parking; lighting; landscaping or street trees; and utilities.  The width and cross section of 
a private road must meet the right-of-way specified in a master plan or be equal to the 
corresponding public road standard unless modified by the Board.” 
 
The applicant proposes private streets in this development since they do not meet County Code 
design standards.  The private streets that are shown are not listed in the master plan and not 
needed for general circulation.  MCDOT does not recommend the proposed private streets become 
public as designed on the preliminary plan (and documented in a letter dated June 3, 2019, titled 
“Private Streets Request”).  We support the request of the private streets subject to execution and 
recordation of a Declaration of Restrictive Covenants (for private roads).  The deed reference for this 
document will be identified on the record plat. 
 

9. The applicant must satisfy all conditions in the December 10, 2015 Preliminary Adequate Public 
Facilities (PAPF) Planning Board resolution MCPB No. 15-149.  In accordance with the timing 
mechanisms identified below, the Applicant must ensure construction of the following off-site 
improvement(s) by satisfying the below listed MCDOT requirements.  Peak hour trip totals shall be 
calculated based upon each development type allowed using the trip generation rates included in the 
Planning Board resolution: 
 

A. Prior to the issuance of the 71st building permit for any townhouse dwelling, the Applicant 
must install the traffic signal at the intersection of Kinster Drive and Crystal Rock Drive, with 
the signal poles and boxes located in a location that can accommodate the ultimate 
intersection configuration as described below in condition 10.D. 
 

B. Prior to issuance of issuance of any building permit 124th building permit for any townhouse 
dwelling, the Applicant must construct and have inspected as complete by MCDOT a traffic 
signal at the intersection of Kinster Drive and Century Boulevard. 
 

C. Prior to issuance of any building permits that result in a cumulative 352 PM peak hour trips 
from the Subject Property, the Applicant must reconstruct the northbound and southbound 
approaches of Crystal Rock Drive at Kinster Drive to include one through/left lane, one through 
lane and one right turn lane on northbound Crystal Rock Drive, and on southbound Crystal 
Rock Drive the lane configuration must include one through/left lane and one through/right 
lane or submit for review and construction to M-NCPPC and MCDOT an alternative 
improvement that adequately addresses intersection capacity at this intersection. 
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D. Prior to issuing any building permits that result in a cumulative 446 PM peak hour trips from 

the Subject Property,  the Applicant must either construct or provide documentation that 
permit and bond has been posted to construct a second northbound right turn lane on Crystal 
Rock Drive at Father Hurley Boulevard; 
 

E. Prior to issuance of any building permits that result in a cumulative 1,004 PM peak hour trips 
from Poplar Grove, the Applicant must construct a second left turn lane on eastbound Father 
Hurley Boulevard at Crystal Rock Drive or submit for review and construction to M-NCPPC 
and MCDOT an alternative improvement that adequately addresses intersection capacity at 
this intersection. 

 
10. The storm drain analysis was reviewed and deemed acceptable to MCDOT.  Prior to record plats, the 

existing Inlet I-2 on Century Boulevard will need to be increased to a 20-foot throat length.  The 
existing inlet at the proposed entrance to Public Street B will need to be reconfigured to a manhole, 
as shown as MH-32 on the plan.  The applicant will need to coordinate with the future Dorsey Mill 
Road Capital Improvement Project (CIP No. 509337) for the uncaptured runoff in the Century 
Boulevard right-of-way that flows north to the intersection of Century Boulevard and future Dorsey 
Mill Road. 
 

11. The proposed abandonment of 3,964.09 square feet, as shown in the attached May 23, 2019 
(Attachment A) is acceptable to this Department.  The existing dedication is not needed for site 
access nor any known or future circulation requirements.  Approval is subject to the granting of any 
necessary vehicular, pedestrian, drainage, or public utility easements.  The Planning Board should 
make a determination if this abandonment needs to go through County Council approval. 
 
This potential right-of-way abandonment will reserve needed right-of-way for future implementation 
of the master planned two-way separated bike lanes (SBL) along the south side of Dorsey Mill Road 
and the east side of Century Boulevard that are recommended in the December 2018 Montgomery 
County Bicycle Master Plan.  Attachment A also depicts the modifications of the proposed 
pedestrian/bicycle facilities and connections at the southeast corner of the intersection of Century 
Boulevard and Dorsey Mill Road, including the connection of the proposed 12-foot shared use path 
by Poplar Grove on the east side of Century Boulevard.  The attached May 23, 2019 Attachment B 
depicts the future two-way SBL and sidewalk on the east side of Century Boulevard.  In addition, the 
proposed finished grade of the Symmetry at Cloverleaf property for the Poplar Grove project in this 
area must allow for the construction of the future two-way SBL and sidewalk without a retaining wall 
along the east side of the future sidewalk.  Contact Mr. Eric Willis of our Transportation Engineering 
Section if the Planning Board determines that the abandonment needs County Council approval.  Mr. 
Willis can be reached at eric.willis@montgomerycountymd.gov or 240-777-7255. 
 

12. The proposed adjacent Poplar Grove 8-story building shown on the preliminary plan shall allow for a 
10-foot public utility easement (PUE).   
 

13. The applicant must relocate the graves within the Dorsey Mill Road right-of-way into the Waters 
Memorial Park, with no compensation from the County to the Symmetry at Cloverleaf. The County 
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will be responsible for the costs of the grave reinternment and associated work. The timing of the 
relocation will be determined by MCDOT prior to issuance of any right-of-way permit.  Contact Mr. 
Eric Willis of our Transportation Engineering Section regarding relocating the graves.  Mr. Willis can 
be reached at 240-777-7255 or at eric.willis@montgomerycountymd.gov. 
 

14. On the certified preliminary plan, remove the County certifications from all private street cross-
section details. 
 

15. The applicant will be required to build the twelve (12) foot wide shared-use path along the Century 
Boulevard frontage.  The timing of this improvement will be determined prior to issuance of the 
right-of-way permit. 
 

16. The applicant has identified space at the north end of the site, adjacent to the future Corridor Cities 
Transitway (CCT) station, for potential, future Park-and-Ride facilities for up to 250 parking spaces.  
MCDOT has three years from the date of the Sketch Plan approval to determine the need, funding 
and timing mechanisms of this facility.  However, if a user is found for the space in the interim, then 
the applicant has the right to present a site plan application for this space to the Planning Board.  
Contact Mr. Dan Hibbert of our Transit Services section prior to issuance of the record plat regarding 
the park and ride lot.  Mr. Hibbert can be reached at dan.hibbert@montgomerycountymd.gov or at 
240-777-5806. 
 

17. Per the December 15, 2014, Road Participation Agreement between Black Hills Germantown, LLP 
(Black Hills) and Montgomery County, Maryland, the Black Hill project will be responsible for the 
Dorsey Mill Road improvements along the Poplar Grove site frontage. 
 

18. The Applicant shall implement the following recommendations for implementing transportation 
demand management elements on the Subject Property: 
 

a. On the Certified Preliminary Plan, identify the possible location of two bikeshare locations, on 
private property or open space, sized to accommodate a typical 19 dock station that measures 
53 feet by 7 feet, and has at least 4 or more hours of direct solar exposure.  These stations 
shall be located near or in the Maker District and the Mixed-Use Transit Oriented Districts 
(Phases II & III); 

b. Provide a point of contact to facilitate MCDOT outreach and promotion of non-auto modes of 
commuting and region-wide programs to the on-site population (employees and residents); 

c. The Applicant shall provide one bikeshare station or other facility for share-use mobility 
devices with any development in Phase II, and one bikeshare station or other facility for share-
use mobility devices with any development in Phase III unless the Applicant provides proof of 
coordination that MCDOT and that MCDOT has determined that a bikeshare station is not 
required, in which case the applicant shall provide bike racks, a repair station, other bicycle-
supporting improvements or facility that supports the use and orderly-storage of shared-use 
mobility devices as deemed suitable by MCDOT and MNCPPC;  

d. Displays and monitors that include real time transit, static transportation/transit, and other 
TDM-related information shall be provided in the lobby space for each multi-family or office 
building; and 
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e. At least two exterior real time transit displays shall be provided in highly trafficked areas, one 
each in the Maker District and the Mixed-Use Transit Oriented district. 
 

Standard Plan Review Comments 
 

19. Provide full width dedication and construction of all interior public streets. 
 

20. Grant necessary slope and drainage easements.  Slope easements are to be determined by study or 
set at the building restriction line. 

 
21. No steps, stoops, retaining walls, private stormwater management or other permanent structures for 

the development are allowed in the County right-of-way. 
 

22. Size storm drain easement(s) prior to record plat.  No fences will be allowed within the storm drain 
easement(s) without a revocable permit from the Department of Permitting Services and a recorded 
Maintenance and Liability Agreement. 

 
23. The owner will be required to submit a recorded covenant for the operation and maintenance of 

private streets, storm drain systems and/or open space areas prior to MCDPS approval of the record 
plat.  The deed reference for this document is to be provided on the record plat. 

 
24. In all underground utility installations, install identification tape or other “toning” device 

approximately two feet above the utility. 
 

25. Grade establishments for all new public streets and/or pedestrian paths must be approved by 
MCDPS prior to submission of the record plat. 

 
26. The sight distance study has been accepted.  A copy of the accepted Sight Distance Evaluation 

certifications form is enclosed for your information and reference. 
 

27. Provide a minimum five-foot continuous clear path (no grates) sidewalk along all public streets. 
 

28. Provide on-site handicap access facilities, parking spaces, ramps, etc. in accordance with the 
Americans with Disabilities Act. 

 
29. This project falls within the Bicycle Pedestrian Priority Area (BPPA).  Therefore, all driveways should 

be at-grade with the sidewalk and then drop down to meet the street elevation.   
 

30. If the proposed development will alter any existing street lights, signage and/or pavement markings 
along Century Boulevard, please contact Mr. Dan Sanayi of our Traffic Engineering Design and 
Operations Section at (240) 777-2190 for proper executing procedures.  All costs associated with 
such relocations shall be the responsibility of the applicant.   

 
31. Coordinate with Mr. John Thomas of our Transportation Engineering Section regarding the twelve-

foot shared-use path along the Century Boulevard site frontage and the two-way separated bike 
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lanes on the Dorsey Mill Road site frontage. Mr. Thomas can be contacted at 
john.thomas@montgomerycountymd.gov or at 240-777-7240. 

 
32. Contact Mr. Wayne Miller of our Division of Transit Services to determine if any future bus stops for 

RideOn will be provided along your Century Boulevard site frontage. Mr. Miller can be reached at 
wayne.miller2@motgomerycountymd.gov or 240-777-5800. 

 
33. Trees in the County rights of way – spacing and species to be in accordance with the applicable 

MCDOT standards.  Tree planning within the public right of way must be coordinated with DPS 
Right-of-Way Plan Review Section. 

 
34. Permit and bond will be required as a prerequisite to DPS approval of the record plat.  The permit 

may include, but not necessarily be limited to the following improvements:  
 

A. Curbs, gutters, storm drain & appurtenances, twelve-foot shared-use path, sidewalks, 
handicap ramps, and street trees along Century Boulevard. 

 
B. Paving, curbs, gutters, storm drain & appurtenances, sidewalks, handicap ramps, and street 

trees along all internal public streets. 
 

C. Permanent monuments and property line markers, as required by Section 50-4.3(G) of the 
Subdivision Regulations. 
 

D. Erosion and sediment control measures as required by Montgomery County Code 19-10(02) 
and on-site stormwater management where applicable shall be provided by the Developer 
(at no cost to the County) at such locations deemed necessary by the Department of 
Permitting Services (DPS) and will comply with their specifications.  Erosion and sediment 
control measures are to be built prior to construction of streets, houses and/or site grading 
and are to remain in operation (including maintenance) as long as deemed necessary by the 
DPS. 
 

E. The developer shall provide street lights in accordance with the specifications, requirements, 
and standards prescribed by the MCDOT Division of Traffic Engineering and Operations. 
 

 
Thank you for the opportunity to review this sketch plan.  If you have any questions or comments 

regarding this letter, please contact me at william.whelan@montgomerycountymd.gov or (240) 777-2173. 
 

 
Sincerely,  

        
       William Whelan 

 
William Whelan 
Development Review Team 
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HISTORIC PRESERVATION COMMISSION 

 Marc Elrich Sandra I. Heiler 
 County Executive Chairman 

 
 

Historic Preservation Commission  1109 Spring Street, Suite 801  Silver Spring, MD 20910  301/563-3400  301/563-3412 FAX 

    
   Date: May 14, 2019 
 
MEMORANDUM 
 
TO:  Casey Anderson, Chair, Montgomery County Planning Board 
  Members of the Montgomery County Planning Board 
FROM:  Sandra I. Heiler 
  Chairman, Montgomery County Historic Preservation Commission 
SUBJECT: Preservation Plan for Zachariah Waters Family Cemetery, Application Numbers: 120190040 and 

820190060 
 
 
The Montgomery County Historic Preservation Commission (HPC) is pleased to provide comments on 
the preservation plan proposed for the Zachariah Waters Family Cemetery at Poplar Grove presented by 
Symmetry at Cloverleaf, LLC on April 10, 2019.The HPC is generally supportive of the current approach 
and plans to add a park, and offers the following comments for Planning Board consideration of the 
Poplar Grove preliminary and site plans: 
 

1. The markers need to provide a map showing the relationship of the cemetery to 
nearby related historic sites (mill, house, etc.) along with more history of 
Zachariah Waters, especially his Revolutionary War service. The park should 
put the development in historical context. 

2. The applicant should continue to cooperate with Historic Preservation staff and 
the Germantown Historical Society (which can provide appropriate 
documentation for map and history). 

3. The applicant needs to create a detailed first phase maintenance plan in addition 
to later detailed plans for maintenance of cemetery and related park. 

4. The first phase of the proposed Waters Cemetery park development should 
include interpretive signage and visitor benches at a minimum. 

5. Development plans need to include possibility of interment of skeletal remains 
from the MCDOT highway project. 

6. Development plans should account for the possibility of other skeletal remains 
uncovered elsewhere on this large site—will they remain in place? Be interred 
in the Waters cemetery? Elsewhere? (The family has been accounted for—what 
about the 22 people held in slavery?) 

7. What is the relationship between the nearby office buildings and the 
cemetery/park site? 
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HISTORIC PRESERVATION COMMISSION 

 Marc Elrich Sandra I. Heiler 
 County Executive Chairman 

 
 

Historic Preservation Commission  1109 Spring Street, Suite 801  Silver Spring, MD 20910  301/563-3400  301/563-3412 FAX 

 
 
The HPC wishes to remain involved with the development of future preservation plans for the cemetery, 
and looks forward to reviewing a revised proposal. 
 
 
 
Sincerely, 

 
 
Chairman Historic Preservation Commission 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
cc: Nicole Totah, Symmetry at Cloverleaf, LLC 
 Heather Dlhopolsky, Linowes and Blocher LLP 
 Sandra Pereira, Montgomery County Planning Department 
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MANAGEMENT SUMMARY

Archeological Testing and Consulting, Inc. (ATC, Inc.) of Silver Spring, Maryland was

contracted by Symmetry at Cloverleaf, LLC (the client) to conduct Phase I and Phase II archeological

investigations of a  northern portion of proposed “Poplar Grove” which contained the Waters family

cemetery. The greater 10-acre development property, which contains the cemetery, is located at the

intersection of Kinster Drive and Century Boulevard in Germantown, Montgomery County,

Maryland. The survey was conducted at the request of the Montgomery County Department of

Planning, Historic Preservation Division (MCDP-HPD). The investigation was conducted between

March and April 2019.

The overall archeological investigation consisted of documentary research and three

consecutive sessions of fieldwork. Research established that the subject property was part of a much

larger plantation and later farmstead owned, occupied, and utilized by the Waters family during the

eighteenth and nineteenth century. Several members of the Waters family were buried within the

northern portion of the subject property between 1824 and 1864. The cemetery is known to include 

Zachariah Waters, the son of William Waters, Sr., the patriarch of the family, the son’s wife, Anna

Waters, and their three children, Tilghman, Baker, and Courtney Waters. 

Cultural resource research established that five archeological sites and four historic properties

recorded with the Maryland Historical Trust were located within a 1-mile radius of the study area.

However, none of these prehistoric or historic resources was found to lie within or adjacent to the

property containing the study area. However, the nearby historic property known as the “Waters Log

House” (MIHP M:19-2) was associated with the family interred within the cemetery.

  

The overall fieldwork included  mechanical excavation on two occasions, shovel testing, and 

the hand excavation of four identified soil anomalies. Designated as Features 1 through 4, they were

thought to have potential cemetery associations. Upon further study, Feature 1 was classified as a

large modern trash pit or dump, Feature was thought to be the decomposed remnants of a tree base

and associated root system, and Feature 3 had a probable pre-development function, perhaps

consisting of a back-filled shaft to a modern soil per test. Only Feature 4 appeared to have a probable

cemetery association. Although it was hexagonal in shape, the feature was too large, lacking in

depth, and absent of burial-related materials to be a grave. Furthermore, the feature exhibited

evidence of being exposed to intense fire in situ. All of these defining aspects of Feature 4 made its

functional interpretation speculative at best. Because of its close proximity to the cemetery fence

enclosure, it was concluded that the feature was probably cemetery-related and should be preserved

and protected. However, with the absence of human remains, the feature did not warrant re-interment

within the Waters family cemetery fence enclosure.  
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CHAPTER 1.0

INTRODUCTION



1.0    INTRODUCTION

1.1 PROJECT DESCRIPTION

Archeological Testing and Consulting, Inc. (ATC, Inc.) of Silver Spring, Maryland was

contracted by Symmetry at Cloverleaf, LLC (the client) to conduct Phase I and Phase II archeological

investigations associated with selected portions of proposed Poplar Grove in the vicinity of the

Waters family Cemetery (see Appendix A, Staff Resumes). The 10-acre+/- property is located at the

intersection of Kinster Drive and Century Boulevard in Germantown, Montgomery County,

Maryland (Figure 1-1). The survey was conducted at the request of the Montgomery County

Department of Planning, Historic Preservation Division (MCDP-HPD). 

Two ground penetrating radar (GPR) surveys were previously conducted on the Poplar Grove

property by GeoModel, Inc. in September 2017 and June 2018. The goal was to identify unmarked

graves. The earlier investigation examined the northern extent of the subject  property and a

contiguous proposed road improvement right-of-way connected with the construction of a bridge to

span Interstate 270 (I-270). (See GeoModel, Inc. 2017.) This GPR survey area included a small

section of land surrounding the Waters family cemetery. The 2018 GPR study surveyed the much

larger remaining portion of the 10-acre+/- property (GeoModel, Inc. 2018). The earlier study

identified ten soil anomalies within the subject property, situated in and in close proximity to the

Waters family cemetery. Five of these anomalies were actual graves located within the enclosed

cemetery. The remaining five soil disturbances were thought to have a potential burial function. The

2018 study found no additional soil anomalies with burial-related possibilities. Thus, the potential

for additional graves outside of the cemetery fence enclosure appeared to be confined to the earlier

northern portion of the subject property, herein referred to as the study area.  

As a result of the 2017 GPR survey, the five features located outside of the cemetery fence

enclosure required further study. The overall archeological goal was to determine the function and

possible burial relationship of these soil anomalies. Two followup archeological investigations were

initiated upon completing the GPR studies. Through mechanical trenching, the first study sought to

examine the five soil anomalies previously identified within the study area (see Appendix B,

Management Summary I). Upon examining these features, it was established that three warranted

additional work as part of a Phase II level of study. These soil anomalies were designated as Features

1 (F1), 2 (F2), and 3 (F3). (See Figure 1-2.) The second archeological investigation, employing

shovel testing and additional mechanical trenching, sought to establish the horizontal boundaries of

the Waters family cemetery (see Appendix C, Management Summary II, and Appendix D, Shovel

Testing Soil Profiles). Addressed was whether the cemetery extended beyond the fence enclosure.

If new features were discovered, they too were to be studied in a third archeological investigation.

Upon completing the second fieldwork session, one additional feature was identified, resulting in

a total of four soil anomalies to be more intensively examined. This fourth soil anomaly was

designated as Feature 4 (F4). (See Figure 1-2.)      

The overall objective of the third archeological investigation, as presented herein, was to  
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Figure 1-1. Section of the ADC Map of Montgomery County, Maryland Depicting the Approximate Location of

Proposed Poplar Grove

determine the function and possible cemetery relationship of Features 1 through 4 through the

application of Phase II level field methods and procedures. The scope of work presented below was

designed to meet the standards and guidelines set forth by the Maryland Historical Trust, as outlined

in Standards and Guidelines for Archeological Investigations in Maryland (see Shaffer and Cole

1994).  The three archeological investigations were conducted between October 2018 and April

2019. A brief description of the scope of work employed during the third archeological investigation 

is presented below.   
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1.2    SCOPE OF WORK

1.2.1    Task 1: Documentary Research

Documentary research was conducted with the goal of developing an environmental-

historical-cultural context for the study area. This context served as a predictive and interpretive

model for the overall investigation. 

1.2.2 Task 2: Fieldwork III - Hand Excavation

Upon completing mechanical trenching and shovel testing, four identified features required

further investigation to establish their function and possible cemetery association. This task involved

the manual excavation of the features using a systematic and controlled approach.   

1.2.3    Task 3: Site Recordation

After receiving client approval and at the judgment of MCDP-HPD, any archeological sites

identified upon completing the fieldwork tasks were to be recorded with the Maryland Historical

Trust (MHT). Any assigned site numbers were to be incorporated into the technical report. MCDP-

HPD concluded that this task would be completed at a later date under its initiation. 

1.2.4    Task 4: Artifact Processing

All artifacts recovered during the fieldwork tasks were to be transported to the laboratory

facility in Silver Spring, Maryland for processing. Artifact processing was to consist of the following

sub-tasks: (1) cleaning, (2) drying, (3) labeling, (4) sorting and analyzing, (5) cataloging, and (6)

packaging. However, judgment was employed in eliminating some of these tasks.  

1.2.5 Task 5: Meetings and Correspondence

Meetings and correspondence were required throughout the overall investigation. During the

final stage of the field investigation, a meeting was warranted between ATC, client, and MCDP-HPD

staff. Correspondence was also necessary with the client in order to provide periodic updates on the

progress of the investigation. Correspondence with the client and MCDP-HPD would also be

warranted if cemetery-related features were discovered during the final subsurface investigation. 

1.2.6    Task 6: Report Preparation

A technical report was prepared and forwarded to the client for submission to the

Montgomery County Department of Planning, Historic Preservation Division for review. If

warranted, any reviewer comments were addressed in a final document submission. The technical

document outlined study objectives, methods, results, and recommendations.  
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1.2.7 Task 7: Material Disposition

If requested by MCDP-HPD, all study materials, including artifacts and field and laboratory

documentation, would be transported to the appropriate curation facility for permanent storage upon

submitting the technical report. 

 

1.3    PROJECT STAFF

The scope of work outlined in this technical report was completed by the professional staff

of Archeological Testing and Consulting, Inc. (see Appendix A for key staff resumes).  Phillip J.

Hill, Ph.D., served as Project Manager, Principal Investigator, and Field and Lab Supervisor. Dr. Hill 

was also the author of the technical report.   

1.4    REPORT ORGANIZATION

The technical report was organized into the following sections and chapters:

* Management Summary,

* Chapter 1: Introduction,

* Chapter 2: Environmental-Historical-Cultural Context,

* Chapter 3: Archeological Investigation Methods, Results and Interpretations,

* Chapter 4: Summary and Recommendations,

* Chapter 5: References Cited,

* Appendices.                            
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CHAPTER 2.0

ENVIRONMENTAL-HISTORICAL-CULTURAL CONTEXT



 2.0    ENVIRONMENTAL-HISTORICAL-CULTURAL CONTEXT

 

2.1    ENVIRONMENTAL SETTING

The proposed Poplar Grove property, in which the study area lies, is composed of 10 acres

of land located at the intersection of Kinster Drive and Century Boulevard in Germantown,

Montgomery County, Maryland. The property is accessed by the latter street. Interstate 270 is

situated just east of the subject property. Father Hurley Boulevard is located to the south. Black Hill

Regional Park lies to the west/northwest. 

The Poplar Grove property is located within the Piedmont physiographic province. The

property is also situated within the northeastern portion of the 1953 Germantown, Maryland U.S.G.S.

7.5' Quadrangle Map (Figure 2-1). Little Seneca Creek is fed by several unnamed tributaries to the

north of the subject property. Another unnamed tributary of the creek is more closely located to the

south of the property. The stream becomes Great Seneca Creek as it meanders several miles through

Seneca Creek State Park to the south/southwest, which eventually terminates into the Potomac River

north of Lowes Island in Loudoun County, Virginia. Because of its association with Seneca Creek

and the Potomac River, the property is linked to Unit 12--the Piedmont Province Potomac River

Drainage--of the Maryland Archeological Research Unit Map (Figure 2-2).        

Montgomery County is situated in the central-western part of Maryland (Brown and Dyer

1995:1).  The county is bounded to the southwest and west by the Potomac River.  Frederick County

marks its northwestern boundary. Montgomery is bordered by Maryland’s Howard and Prince

George’s counties to the northeast and southeast, respectively. The land mass of Montgomery

County is approximately 316,500 acres or nearly 495 square miles.  

Nearly all of Montgomery County lies within the Piedmont physiographic province (Brown

and Dyer 1995:2). As a very old eroded mountainous upland, this province consists of rolling terrain

dissected by numerous rivers and connecting streams. The county is drained by the Potomac and

Patuxent rivers and their associated tributaries (Brown and Dyer 1995:3). The streams typically flow

in a northwest-to-southeast direction.       

The underlying bedrock of Montgomery County is primarily composed of metamorphic stone

of the Paleozoic age. Consolidated sedimentary rock of Triassic age is present in the basin of the

western portion of the county. Only a small eastern part of the county lies within the Coastal Plain

province and is characteristically covered by an unconsolidated sediment geology. The eastern two-

thirds of Piedmont Montgomery County consists of a heterogeneous assemblage of rock referred to

as the Wissahickon Group. This geological assemblage varies from coarse-grained gneiss to

micaceous schist.  This geology also includes veins of quartz.    

The lowest elevation in Montgomery County is approximately 52 feet above sea level (asl)

(See Brown and Dyer 1995:3.) The highest elevations nearly reach 900 feet and lie in the

northwestern portion of the county. The average gradient change is 29 feet per mile. The elevations 
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Figure 2-1. Section of the 1953 Germantown, Maryland U.S.G.S. 7.5' Quadrangle Map Depicting the General 

Location of the Poplar Grove Property

of the study area lie between 460 and 480 feet asl. The Waters family cemetery is situated in the

northern part of the property. This part represents the terrain with the highest elevations.   

Montgomery County is overlain by six broad soil associations (Brown and Dyer

1995:General Soil Map). The soil association overlying Poplar Grove and vicinity is referred to as

the Brinklow-Baile-Occoquan Association (Brown and Dyer 1995: General Soil Map). The specific

soil type overlying the study area and vicinity is known as the Occoquan loam, 3 to 8 percent slopes

(17b). This soil is characteristically deep and well-drained (Brown and Dyer 1995:27). It can be

commonly found on broad ridgetops and smooth side slopes.    

Approximately two-thirds of Montgomery County is composed of farmland and residential 
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Figure 2-2. Unit 12 of the Council for Maryland Archeology Maryland Archeological Research Unit Map Depicting

the Approximate Location of the Study Area 

development (Brown and Dyer 1995:1). This use of the land has greatly impacted the natural flora

that once covered the county. Nearly all of Poplar Grove is open and covered in closely cropped

grass and weeds (Figure 2-3). Apparently, the subject property was once part of a golf course that

was abandon sometime between 1953 and 1979 (see Figure 2-1). Prior to that use, it served as

agricultural fields to a much larger farmstead and, prior to the Civil War, a plantation operation.   

 

2.2    HISTORIC CONTEXT

2.2.1    General History of Montgomery County 

Contact and Early Settlement (1608 - 1700)    The first European known to have visited the

land now comprising Montgomery County was Captain John Smith. He sailed an exploratory

mission up the Potomac in 1608.  During his expedition, he encountered two Native American tribes

which included the Piscataway. Smith’s mission was to explore the Chesapeake Bay region rather

than lay down settlements; though numerous English traders visited the area following his expedition

and several years passed before white settlers arrived permanently in Maryland (M-NCPPC 
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Figure 2-3. Photograph Depicting the Open Grassy Setting of the Study Area with the Overgrown Waters Family

Cemetery

1992:49).

European settlement of Maryland began in 1634 when the first group of 140 colonists landed

near the Potomac River. The settlers, led by Governor Leonard Calvert, established relations with

the Piscataway. Hoping the English would become an ally against the Susquehannock to the north, 

the Piscataway sold an established village to the settlers. Upon this acquisition St. Mary’s City was

founded (Virta 1998). Within thirty years of the founding of St. Mary’s City, plantations and farms

lined the nearby Patuxent and Potomac rivers (M-NCPPC 1992).  

The future Frederick, Montgomery, and Prince George’s counties were initially part of

Calvert County which was established in 1654.  By 1696, Prince George’s County was established. 

At first, European settlers shared their territory with the Piscataway who retreated to areas along

Piscataway Creek By 1697, most Piscataway moved north to Pennsylvania. Indian raids were a

constant source of trouble for European settlers located along Rock Creek and the Anacostia and
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Patuxent rivers. Provincial patrols were created to protect these early settlers, however, the raids

soon subsided as more settlers moved into these frontier lands (Virta 1998).

Rural Agricultural Intensification (1700 - 1800) The soils of present-day Montgomery

County were suitable for tobacco growing. The rapid settlement of  the area can be attributed to the

successful cultivation of this commodity. Both wealthy planters and small farmers cultivated tobacco 

and the provincial economy was entirely dependant on this crop. Tobacco became a currency of sorts

and was measured by the pound and used as payment for taxes and other debt (Virta 1998). 

Although attempts were made to establish mills on the waterways and iron mines on the upper

Patuxent, the county remained predominantly agricultural throughout the eighteenth century (M-

NCPPC 1992).

The Maryland Proprietors began granting land in the area of Montgomery County in 1688. 

A small number of tracts were granted between 1688 and 1715, but the bulk of land grants occurred

in the years after that time period. Despite these beginnings, there were no public roads west of Rock

Creek, even by 1720 (MacMaster and Hiebert 1976). Grants in this region were given primarily to

wealthy tobacco merchants and traders who could afford the huge uncleared tracts and had good

income from other ventures. Some of these owners subdivided and leased their frontier property in

order to have land cleared and earn profits from tenant income (MacMaster and Hiebert 1976). 

Tobacco was the economic mainstay of Montgomery County throughout most of the eighteenth

century. The lands in the western part of the county were first favored for settlement by enterprising

tobacco farmers and land speculators because of their proximity to the Potomac River, River Road,

and Rock Creek. 

While port towns quickly rose in southern Prince George’s County along its various

waterways, town development in what is now Montgomery County occurred at a slower pace. Old

Indian trails became the first crude roads to and from the frontier, and some small settlement were

founded where these byways intersected (Ballweber 1994). Immigration was encouraged in the early

1730s (MacMaster and Hiebert 1976). German and Swiss settlers, as well as others from the Mid-

Atlantic colonies of New York, New Jersey, and Pennsylvania arrived in great numbers. By the

1730s, widespread grain cultivation begun in the inland areas of present-day Montgomery County.

To process the grain, mills were built along inland waterways. 

Just over a month after the Declaration of Independence was signed, the Maryland

Constitutional Convention divided Frederick County into three smaller counties: Frederick,

Montgomery, and Washington.  Montgomery County contained 14,418 citizens at its inception, with

10,000 of that number being white and the rest black (Sween and Offutt 1999). The new county had

eleven hundreds at its founding, all of which had been transferred from Frederick County

(MacMaster and Hiebert 1976). Population in Montgomery County declined following the

Revolutionary War. The long years of tobacco planting had depleted the soil. Population in

Montgomery County further declined in 1790 when the State of Maryland ceded a portion of the

county to the United States government for the establishment of Washington, D.C. (Sween and

Offutt 1999). 
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Agricultural-Industrialism (1800 - 1870) The depletion of fertile soils in Montgomery

County became a crisis in the early 1800s. As the quality of the soil worsened , farmers gave up and

began abandoning their farms for new land elsewhere. The world tobacco market declined during

the period between 1794 and 1815. The inland areas of the county were also hurt by the lack of easy

access to markets (MacMaster and Hiebert 1976).  By 1800, Thomas Moore and other members of

the Quaker farming community at Sandy Spring began experimenting with new fertilizers,

diversification of crops, deeper plowing, and crop rotation. They formed the Sandy Spring Farmers’

Society in 1799 to disseminate their findings and to educate other farmers on how to reclaim soil

viability. In Montgomery County, wheat replaced tobacco as the primary crop by 1850 (Ballweber

1994). Corn was also grown, and some farmers raised herds of cattle, sheep, and hogs for market

(MacMaster and Hiebert 1976). Road conditions in the early 1800s had not improved much from the

earlier century and the lack of maintained roads hindered the efforts of inland farmers to get their

products to market. Several roads were constructed in the county in the first half of the nineteenth

century. The roads were later named Old Georgetown Road, Rockville Pike, and Georgia Avenue.

Montgomery County remained almost entirely rural through the Civil War Period. The lack

of a railroad line and dependence on roads for transportation, commerce, and communication led to

the development of numerous small crossroads villages during the first half of the nineteenth

century. These villages included the settlements of Mechanicsville (later Olney), Laytonsville,

Colesville, Ashton, and Fairland in the easternmost part of the county (Sween and Offutt 1999).

Schools, churches, post offices, and stores formed the hub of many of these small communities,

which periodically featured blacksmith and wheelwright shops, as well as a sawmill, gristmill, and

tavern.

Industrial Decline (1870 - 1930) Montgomery County changed drastically in the years

after the Civil War. The elimination of slavery led to the establishment and growth of centralized

black communities populated by former slaves. They now farmed and worked in industry. Those

who farmed tilled their own land or worked as sharecroppers or tenant farmers. Some black

communities grew up near established industrial sites (M-NCPPC 1992).

Despite the newfound freedom for black residents, the elimination of slavery also had a

dramatic effect on the county economy. The labor shortage on the farm resulted in low agricultural

yields and the subdivision of many large parcels into smaller farms (Spero et al. 1996). Montgomery

County, which had greatly diversified its crops before the Civil War, had become a major producer

of wheat by 1880. By that time, farmers were benefitting from the newfound availability of lime

fertilizer (Spero et al. 1996).

Though the idea of a railroad through Montgomery County from Georgetown to the B&O

line at Frederick had been discussed as early as 1853, the Civil War put a stop to its planning (Spero

et al. 1996).  Plans were revived in the years after the war and changes were made so the line would

run from Washington through Rockville to link with the B&O at Point of Rocks when it was

completed in 1873. The greater availability of fertilizers and diversification into dairy and truck

farming brought increased prosperity to Montgomery County. 
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Local developers soon saw the potential for creating new communities along the rail lines. 

Washington’s burgeoning economy and the increased frequency of rail service now made it possible

for people to live in Montgomery County and work in the city. Small communities soon rose around

railroad stations and mushroomed into suburban towns in the 1870s, 1880s, and 1890s.  Commuter

culture shaped the development of Montgomery County after 1900.  Rail lines, suburban street cars,

and eventually the automobile and highways combined to create the foundations of the present-day

suburbs and pushed bedroom communities further into the countryside. By the 1920s, suburbs were

no longer exclusively residential, but had become self-sustaining communities with shops, services,

and community buildings (Spero et al 1996).  

Modern Period (1930 - Present) Montgomery County’s increased suburbanization and

new land uses led to a nearly 50 percent decrease in the number of farms between 1920 and 1959

(Spero et al. 1996). Federal facilities were also established in Montgomery County during this

period. In 1937, the David Taylor Model Basin (now the Navel Ship Research and Development

Center) was begun at Carderock.  The Bethesda Navel Hospital (1942) and the National Institute of

Health (1938) were established along Wisconsin Avenue and the Navel Ordnance Laboratory moved

to the White Oak area of Silver Spring in 1948.  In addition, Montgomery County was the first

county in Maryland to establish a community college, now known as Montgomery College, which

was founded in 1946 and now has multiple campuses, including Germantown and Takoma Park

(MacMaster and Hiebert 1976). 

Road improvements gained increasing importance as automobiles became more affordable

and began to proliferate. Roads were built and improved in increasing numbers from World War I

era onward.  After 1930, automobiles eclipsed public transit as a commuting option and most of the

suburban streetcar lines ceased operations in the 1930s. The Capital Beltway (I-495) was constructed

in the early 1960s which provided a convenient link between the suburbs surrounding Washington, 

D.C.  In its early days, the Beltway marked the line between the suburban and rural parts of the

county. However, suburban creep continued beyond the Beltway in years later (Virta 1998).  The last

years of the twentieth century saw increased economic growth and diversity.  Businesses, like home-

buyers, were attracted by the benefits of residing in Montgomery County and established additional

office parks, shopping centers, and other commercial locations. Though some residents saw

increased business and residential development as a problem, the county was and still is a

prosperous, diverse, and vibrant place to live and work (Virta 1998).

2.2.2 Specific History of the Waters Property

William Waters Sr., the patriarch of the family, owned hundreds of acres of land in what is

now known as Germantown, Maryland in the second half of the eighteenth century. He was born in

1716 and died in 1788 (Soderberg 2017). He was married to Mary Harris and together they had a

total of eight children. The property remained unoccupied until William gave lands to three of his

sons: Zachariah, Basil, and William Jr. Each had received about 500 acres of land in the 1780s.

Zachariah was the first to move to later Germantown and settled at “Poplar Grove” with his wife 
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Figure 2-4. Photograph Depicting the Better-maintained Waters Family Cemetery with Four Exposed Headstones

Anna Baker in 1787. His two brothers occupied farms directly east and west which were named

“Pleasant Fields” and “Water’s Place.” All three properties were mainly part of an original land grant

known as “Conclusion.” The three brothers built and began operating grist and saw mills along Little

Seneca Creek where they process their crops which included wheat and flax. Zachariah built a

miller’s house and his own larger house on the family property using slave labor. 

Zachariah and Anna had three children. Baker Waters (1779-1846) was the oldest and

married Rachal Cooke Magruder. They never had children. Tilghman Waters (1784-1864), the

middle child, married Eleanor Magruder Briscoe and also remained childless. The youngest,

Courteney Waters (1798-1853) never married. Baker initially inherited the plantation at his father’s

death in 1824, which at the time consisted of 190 acres. Tilghman inherited the plantation at Baker’s

death in 1846. Having no direct heirs, the plantation was passed onto his nephew Dr. Washington

Waters in 1864. The only stipulation was that Washington erect an iron fence around the family

cemetery and place tombstones for himself, his wife, his brother and sister, and his parents. 
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The family cemetery currently contains headstones for Zachariah Waters (d. 1824), Anna

Waters (d. 1837), Tilghman  Waters (d. 1864), and Baker Waters (d.1846). (See Figure 3-4.)

Although buried there as well, the headstone of Courtney Waters’ (d. 1853) is now missing. All of

these family members were buried within the enclosed cemetery area during the early to middle of

the nineteenth century (Maryland Historical Trust [MHT], MIHP M:19-2). Apparently, the land set

aside for the family cemetery once extended to the northeast of  the five burials, but was eventually

cultivated. In accordance with a directive stated in Tilghman’s will dated 1864, an iron railing was

to be installed around the family burials. An  account by relative Robert Waters, a child at the time,

the railing no longer stood by the early twentieth century.

According to a recent sketch of the later named William A. Waters farm, the Waters family

cemetery was situated just west of I-270 (Figure 3-5). West of the cemetery was a dirt road leading

to the Waters log house which was built in the early nineteenth century. The house was occupied by

Baker Waters until 1846 (MHT, MIHP M:19-2). Ellen Waters, his sister-in-law, lived there many

more years following Baker’s death (Figure 3-6). She continued to operate the family grist and saw

mills during her stay. Ellen had married Dr. Washington Waters following her husband Tilghman’s

death in 1864. 

The sketch of the William A. Waters farm also depicts the site of William’s home just west

of the family cemetery and the dirt road leading to the log house (see Figure 3-5). Well to the south

of William’s home site and family cemetery was another cemetery containing slave burials. This 

cemetery sat just north of Little Seneca Creek.              

The Waters lost the family estate in 1885 after defaulting on a mortgage loan (MHT, MIHP

M:-19-2). William A. Waters repurchased the lost family farm nine years later. Following his

acquisition, William restored the brick and log houses, the former serving as his residence and the

later used as a tenant house for farm laborers. After the sale of the family farm three more times, the 

property owner in the early 1970s razed the main brick house, leaving the log house as a residence

for a property caretaker. This structure was apparently demolished fairly recently. All that remains

is a mound of terrain lying adjacent to new residential developments.     

2.3    CULTURAL RESOURCE RESEARCH

2.3.1 Cultural Resource Surveys 

The research results indicate that three cultural resource investigation areas lie within a 1-

mile radius of the study area (see Table 2-1). The dates of these studies lie between 1981 and 1995.

None of these investigation areas overlaps with the boundaries of the study area. The closest survey

area lies just west of the subject property (see Table 2-1, Thomas and Archibald 1981). Based on

these reconnaissance surveys, it appears that the near vicinity of the study area has only a light to

moderate  history of surface investigation.
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Figure 2-5. Recent Sketch of the William A. Waters Farm Depicting the Family Cemetery and Other Developments

Table 2-1. Inventory of Cultural Resource Surveys

COMPLETED SURVEY LOCATION

Grenhorn & O’Mara 1995 north of the study area and east of I-270

Thomas and Archibald 1981 south and east of the study area on both sides of I-270

Kavanaugh 1981 directly west of the study area
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Figure 2-6. Section of the 1865 Martenet and Bond Map of Montgomery County, Maryland Depicting the Ellen

Waters Residence

2.3.2    Archeological Sites

Research findings indicate that five recorded archeological sites are known to exist within

a 1-mile radius of the study area (see Table 2-2). By broad temporal affiliation, the inventory

includes the following: prehistoric (n=1), and historic (n=4). The sole prehistoric resource is an

artifact scatter affiliated with the Late Archaic Sub-period. The historic resources overlap with a late

eighteenth through twentieth-century time period. The inventory includes a house foundation, two

farmsteads, and a nineteenth-century grist and saw mill and millers house. None of the prehistoric

or historic resources are located within or adjacent to the study area. The closest resource is the

Kavanaugh II site (18MO181) which consists of a house foundation located just south of the study

area. Site 18MO461, consisting of a mill and mill house, is associated with the Waters family. This

site sits approximately 4/5 of a mile to the west.  
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Table 2-2. Inventory of Archeological Sites

SITE

NUMBER

SITE NAME LOCATION SITE DESCRIPTION

18MO181 Kavanaugh II just south of the study area historic: house foundation

18MO408 Pleasant Fields 3/5 mile to the northeast historic: late 18th to mid-19th-century

farmstead

18MO461 Waters Mill and

Millers House

4/5 mile to the west historic: 19th-century grist and saw mill

and miller’s house

18MO472 Site 6 3/5 mile to the north prehistoric: Late Archaic lithic scatter

18MO539 Black Hill House

and Barn

1 mile west of the study area historic: 19th-/20th-century farmstead

house and barn [NR ineligible]

2.3.3    Historic Properties

The results of the cultural resource research indicate that four historic properties are located

within a 1-mile radius of the study area (see Table 2-3). The inventory includes two houses, a dairy

farm, and a technology center. These architectural resources overlap with a late eighteenth-century

through 1966 time period. None of these historic properties overlaps with the study area. However,

the Waters Log House (M:19-2) is situated directly to the west. This dwelling appears to no longer

stand. The other three resources are located at least 3/5 of a mile away.

Table 2-3. Inventory of Historic Properties

MARYLAND

INVENTORY

NUMBER

RESOURCE

NAME

LOCATION RESOURCE DESCRIPTION

M:19-2 Waters Log

House

located just west of the

study area

early 19th-century 2-1/2-story log and frame

house and part of the William A. Waters 19th-

century farm

M:19-3 Horace Waters

House

3/5 mile to the south of the

study area

1787-1790 2-1/2-story Federal style

farmhouse and survivor of the William

Waters, Jr. property [NR eligible] 

M:19-29 Seneca Ayr

Farm

9/10 mile to the north of

the study area

20th-century working dairy farm [NR

ineligible]

M:19-43 Sherman

Fairchild

Technology

Center

½ mile south of the study

area

1966 technology center

2-12



2.4    EXPECTED RESULTS

After completing the documentary research task, the study area was thought to have a high

potential for containing historic archeological resources. These resources may be cemetery-related

or have another function. This assessment is based on an extensive agricultural history of occupying

and utilizing the once much larger property. The high potential is also related to the presence of the

Waters family cemetery within the study area. Because the cemetery area was once expanded, the

identification of additional burials beyond the fence enclosure is possible. In terms of prehistoric

potential, although the study area is composed of a sought-after upland location for short-term

resource procurement camps, the landform is perhaps too far away from potable water. The cemetery

is situated at least 1/4 of a mile to the north of an unnamed tributary of Little Seneca Creek which

would have made the study area much less habitation friendly.       
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3.0    FIELDWORK SESSION III: METHODS, RESULTS, AND INTERPRETATIONS

3.1 FIELD AND LABORATORY METHODS AND PROCEDURES

The objective of Field Session III was to examine four soil anomalies or features though a

subsurface investigation. These features were designated as Features 1 through 4. If cultural, this

objective sought to establish the function and possible cemetery association of these features. 

The subsurface investigation involved the systematic and controlled manual excavation of

either an entire feature or a portion of a feature. This decision was based on feature size and field

judgement. The excavation process involved the careful use of a flat shovel and trowel with the

resulting soils screened on-site using 1/4-inch hardware mesh. Whether historic or not, all artifacts

were bagged with provenience information inscribed on the fronts of the bags. For Features 2 and

4, the entire soil anomalies were to be excavated using the bisection approach. This involve

excavating half of the feature at a time and documenting the various stages of excavation through

digital photography and hand sketch. This included both plan views and sectional or vertical views. 

As an example, soil profiles were documented. This included recording soil colors and textures using

the Munsell color chart book and the subjective interpretation of the soils’ consistency of clay, silt,

sand, and gravel. All artifacts were retrieved from the field and processed in the lab with the final

goal of assessing artifact type and possible relationship to function.         

       

3.2    DOCUMENTARY RESEARCH RESULTS

3.2.1     Historical Research Results

William Waters Sr., the patriarch of the family, owned hundreds of acres of land in what is

now known as Germantown in the second half of the eighteenth century. The farmland remained

unoccupied until William gave portions of the property to three of his sons, including Zachariah,

Basil, and William, Jr. Each of these his son received about 500 acres of land in the 1780s. Zachariah

was the first to move to later Germantown and settled at “Poplar Grove” with his wife Anna Baker

in 1787. His two brothers followed thereafter and occupied farms directly east and west by the names 

“Pleasant Fields” and “Water’s Place,” respectively. All three properties were part of an original land

grant known as “Conclusion.” The three brothers built their residences and began operating newly

constructed grist and saw mills on the family property. The mills were situated along Little Seneca

Creek where they process their crops which included wheat and flax. Zachariah built a miller’s house

and his own larger house on the family property using slave labor. 

Zachariah and Anna had three children. Baker Waters (1779-1846) was the oldest and

married Rachal Cooke Magruder. They had no children. Tilghman Waters (1784-1864), the middle

child, married Eleanor Magruder Briscoe and also remained childless. The youngest of the three,

Courteney Waters (1798-1853), never married. Baker initially inherited the plantation at his father’s

death in 1824, which at the time consisted of 190 acres. Tilghman inherited the plantation at Baker’s

death in 1846. Having no direct heirs, the plantation was passed onto Tilghman’s nephew, Dr.
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Washington Waters, in 1864. The only stipulation was that Washington erect an iron fence around

the family cemetery and place tombstones for himself, his wife, his brother and sister, and his

parents. The family cemetery is known to contain the remains of Zachariah Waters, Anna Waters,

Tilghman Waters, Baker Waters, and Courtney Waters. Following relative William A. Waters

acquisition of the family farm and the restoration of buildings in 1894, the property was acquired by

individuals outside of the Waters family.  

3.2.2    Cultural Resource Research Results

Research found that three cultural resource survey areas were located in the near vicinity of

the study area. The time period of these investigations was between 1981 and 1995. None of the

survey locations, however, were determined to overlap with the Poplar Grove property. The closest

was situated directly west of the study area. The research results also found that five archeological

sites and four historic properties recorded with the Maryland Historical Trust were located within

this 1-mile search radius. None of these prehistoric or historic resources were determined to lie

within or adjacent to the study area. The closest resources were Site 18MO181 and the Waters Log

House (M:19-2). The former was classified as a historic house foundation. Little else was

documented on this resource. The historic property was classified as a nineteenth-century 2-1/2-story

log and frame house. This resource was part of the William A. Waters nineteenth-century farm. 

3.3    ARCHEOLOGICAL FIELDWORK RESULTS AND INTERPRETATIONS

3.3.1    Overview of Fieldwork Session III    

In total, Field Session III involved the excavation or partial excavation of four soil anomalies

or features. Features 1, 2, and 3 were exposed  during trenching in the first archeological

investigation (see Appendix B; see Table 3-1). This involved the excavation of Trenches 1 (T1), 3

(T3), and 5 (T5). The three soil anomalies were initially identified during the first GPR survey.

Feature 4 was discovered while conducting in the second archeological investigation (see Appendix

C; see Table 3-1). During this fieldwork session, trenching sought to establish the horizontal

boundaries of the Waters family cemetery beyond the surrounding fence enclosure. With the possible

exception of Feature 4, none of the soil anomalies was  thought to have the shape or size of a typical

grave shaft feature. The only way to determine the function and possible cemetery association of

these soil anomalies was to manually  excavate the features in whole or partial form. Presented

below are the details associated with the excavation of the four features.    
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Table 3-1. Inventory of Exposed Features

NEW FEATURE

DESIGNATION

GPR DESIGNATION TRENCH LOCATION

Feature 1 (F1) FSI Soil Anomaly 10 (GPR 10) FSI Trench 1 (T1)

Feature 2 (F2) FSI Soil Anomaly 12 (GPR 12) FSI Trench 3 (T3)

Feature 3 (F3) FSI Soil Anomaly 4 (GPR 4) FSI Trench 5 (T5)

Feature 4 (F4) n/a FSII Trench 6 (T6)

 *FS# = field session number

3.3.2    Excavation Results Associated with Features 1 through 4

Feature 1 (F1)   Feature 1 (F1) was identified during the first ground penetrating radar

(GPR) survey (see Appendix B). The soil anomaly was further examined during the first

archeological investigation and re-exposed during the second archeological investigation (see

Appendices B and C). The final archeological investigation, as presented herein, sought to excavate

the feature in order to determine its function and possible cemetery association. 

Feature 1 was located in the northeastern portion of the study area (see Figure 1-2). The

natural setting consisted the edge of a wooded area situated between I-270 and the open grassy field

containing the Waters family cemetery. Of the four soil anomalies of interest, this feature was the

furthest away from the cemetery enclosure at approximately 120 feet to the east.

Feature 1 had a somewhat irregular to semi-circular shape (Figure 3-1). Its general horizontal

dimension was 6-1/2 feet by 6 feet. Because of its large size, a 2-foot excavation square was

strategically placed near the center of the soil anomaly. This positioning helped insure that a

representative sample of soils and artifacts were examined.  

Upon exposing the feature with a backhoe for the second time, it was determined to be a

surface-oriented anomaly. Excavation established that the feature extended to a depth below surface

of 23 inches (Figure 3-2). The feature soils were composed of a 7.5yr 3/3 dark brown fine sandy clay

loam. Several modern artifacts were recovered from the lower portions of this stratum (Figure 3-3).

The inventory included an auto oil filter, an electric cable cut into two pieces, and two fragments of

cellophane. The stratum below the feature was excavated to a depth of 30-1/2 inches below surface.

This inorganic soil horizon was classified as subsoil and consisted of a 10yr4/3 brown fine sandy

clay with dense gravel in the form of eroded bedrock or saprolite. 

Feature 1 was classified as a modern trash pit because of its artifact content, size and shape,

surface exposure, and vertical extent. This feature lacked any justifiable primary context with the

surrounding landscape. The soil anomaly clearly had no association with the Waters family cemetery.

The most reasonable explanation for the presence of this modern dump was its possible relationship 
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Figure 3-1. Photograph Depicting a Plan View of Unexcavated Feature 1

with the property’s former use as a golf course or agricultural field. Fairly recent drive-by discard

on the property by a nearby household was another possible explanation.   

Based on the information provided, Feature 1 is not considered to be cemetery-related. With

its modern affiliation, no further archeological work is recommended for this feature.           

        

Feature 2 (F2)    Feature 2 (F2) was also identified during the first ground penetrating radar

(GPR) survey (see Appendix B). The soil anomaly was further examined during the first

archeological investigation and re-exposed during the second archeological investigation as well (see

Appendices B and C). The final archeological investigation, which is presented herein, sought to

excavate the feature in order to establish its function and possible connection with the Waters family

cemetery. 

Feature 2 was located in the approximate center of the study area (see Figure 1-2). The

natural setting surrounding this feature was open and covered with grass. The Waters family
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Figure 3-2. Feature 1 Soil Profile

cemetery was situated about 30 feet

north of the feature. Of the four soil

anomalies of interest, this feature was

the second closest to the burials,

yielding only to Feature 4.

Feature 2 had an irregular and

semi-triangular shape (Figure 3-4). Its

horizontal dimension was 38 inches in

length and tapering between 9-1/2 and

20 inches in width. Because of its

small size, the entire feature was

excavated. Using the bisection

approach, the feature was excavated

according to north and south halves.   

Prior mechanical excavation

established that the feature was

approximately 17-1/2 inches below

ground surface. Though manual

excavation, the feature matrix extended

an additional depth of 20-1/2 inches.

The bottom or base of the feature had a

vertical extent of 38 inches below

ground surface (Figure 3-5). The

feature matrix was composed of a 10yr

4/4 dark yellowish brown loam. This

matrix was absent of artifacts. The

stratum encompassing the feature

consisted of a 5yr 4/6 yellowish red

loamy clay. Interestingly, the organic soils in the feature tapered toward the base and may have

continued further in depth. Manual excavation by trowel was too difficult to chase this deep, tapering

portion. A similar organic vein traveled horizontally near the base of excavation. Based on its

irregular shape, depth, lack of artifacts, and tapering areas, the feature was classified as an old

decomposed tree base and root system with tap root. 

According to the above evidence, Feature 2 is not thought to be cultural and may not have

had an association with the Waters family cemetery. The only possible association is a past

embellishment of the burial landscape. Accordingly, no further archeological work is recommended

for Feature 2. 

Feature 3 (F3)   As with the previously discussed soil anomalies, Feature 3 (F3) was

discovered during the first ground penetrating radar (GPR) survey (see Appendix B). This soil 
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Figure 3-3. Photograph Depicting Modern Materials Recovered from Feature 1 [A=plastic-coated cable, B=car oil

filter, C=cellophane]

anomaly was further examined during the first archeological investigation and then re-exposed

during the second archeological investigation (see Appendices B and C). The final archeological

investigation, presented herein, had the goal of excavating the feature in order to determine its

function and possible cemetery connection. 

Feature 3 was located in the southwestern portion of the study area (see Figure 1-2). As with

Feature 2, the natural setting surrounding Feature 3 was an open, grassy field. Like Feature 1, Feature

3 was relatively far from the Waters family cemetery fence enclosure at approximately 120 feet.

Of all of the soil anomalies in the inventory, Feature 3 had the most regular form with a large

rectangular shape (Figure 3-6). Its horizontal dimension was 12 feet in length and 5 feet 10 inches

in width. Because of its large size, a 3-foot excavation square was strategically placed near the center

of the soil anomaly. Because of the excessive depth of the feature, the unit dimension was cut in half

in order to create a step to help facilitate the excavation process by trowel and dust pan. The

overarching goal was to reach the base of this feature and then into subsoil.    

Upon exposing Feature 3 with a backhoe for the second time, the depth of this soil anomaly 

was determined to be approximately 18 inches below ground surface. Manual excavation established 

that the feature extended to a depth of 63 inches below surface (Figure 3-7). The bottom of the

feature was unable to be reached because of this extreme depth. The soil profile associated with the 
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Figure 3-4. Photograph Depicting Unexcavated Feature 2

feature consisted of two strata with an excavation of 63 inches below surface. Two strata were

exposed during the mechanical trenching task and included top soil overlying inorganic fill. Similar

fill soils continued throughout the remaining  46 inches of excavation depth. In general, the fill

matrix contained numerous lenses composed of  highly organic silty loam and inorganic loamy clay.

This mottled matrix included  a 10yr 4/4 dark yellowish brown silty loam, 7.5yr 4/4 brown fine

sandy clay with dense gravel, and 5yr 4/6 yellowish red fine sandy clay. The gravel, in the form of
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Figure 3-5. Photograph Depicting a Sectional View of Excavated Feature 2

eroded bedrock or saprolite,

apparently had a profound

effect on the texture of the fill

soils, particularly as depth

increased. A single piece of

clear window glass was

recovered near the bottom of

the feature matrix.          

Fea t u r e  3  was

classified as a development-

related soil anomaly. Based on

prior experience, the feature

was thought to be a back-filled

shaft to a soil perc test

associated with earlier pre-

development plans for the

property. This interpretation

was based on its form, i.e.,

large and rectangular in shape

for the ease of excavation by

backhoe, deep into very old

soils, and absent of cultural

remains other than a single

piece of window pane glass.

Perhaps the soil test was

c o m p l e t e d  u p o n  t h e

abandonment of the golf

course. This event would have

marked a t ime when

development consideration

might have been considered. 

Based on the information provided, Feature 3 appears to be cultural, but modern in temporal

affiliation. Therefore, the feature is not considered to be cemetery-related, nor does it have a historic

function.  Because of its modern affiliation, no further archeological work is recommended for

Feature 3. 

          

        Feature 4 (F4)    Feature 4 (F4) was missed by the initial ground penetrating radar (GPR)

survey. The soil anomaly was instead discovered during mechanical trenching involved with

delineating the horizontal boundaries of the Waters family cemetery beyond the boundaries of the

fence enclosure (see Appendix C; Figure 1-2). The feature was covered for later study upon

concluding the second archeological investigation. The third archeological investigation, presented
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Figure 3-6. Photograph Depicting a Plan View of Unexcavated Feature 3

herein, sought to excavate

Feature 4 and establish its

function and possible

connection with the cemetery. 

Feature 4 was located

at the northern terminus of

Trench 6 (T6); the trench

nearly abutted the south

corner of the fence (see

Appendix C:3). The natural

setting surrounding this

feature was open and covered

in grass with the cemetery

located just to the north.

Feature 4 was the closest of

the four soil anomalies to the

cemetery.

Because Feature 4

appeared to have a possible

association with the adjacent

cemetery, the excavation and

documentation processes were

more extensive and carefully

applied. In terms of the

former, Trench 6 was

extended an additional 22

inches northward to actually

abut the fence enclosure

corner. The continuation of

the feature necessitated the enlargement of the trench. The feature was bisected into north and south

halves prior to the excavation process. The goal was excavate the south half first and then the

northern portion. The size and nature of the feature prompted a complete excavation of the soil

anomaly. This goal was halted, however, after flat shoveling an approximate inch of feature matrix

in the southern half. In addition, two small exploratory windows were excavated into the feature

matrix. The first window (Window 1 or W1) was strategically placed near the middle of the feature,

but within the southern half where prior excavation had occurred. The window had a dimension of

12 inches by 12 inches. The goal was to excavate into subsoil and determine the vertical extent of

the feature. 

During the initial archeological investigation, mechanical excavation accidentally removed

the upper portion of Feature 4. The field monitor was unprepared to encounter such a feature directly
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Figure 3-7. Photograph Depicting a Sectional View of Partially Excavated

Feature 3

below a 12-inch plowzone

layer. Luckily, the full depth of

the feature was still preserved

below the plowzone in the

extended portion of Trench 6.

This portion of the feature

matrix was where the second

window (Window 2 or W2)

was excavated. The window

extended to the northern wall

of the trench thereby appearing

in a followup soil profile. The

dimension of the second

window was 22" in length and

12" in width. An important

goal was to see if the thicker

matrix generated grave-related

artifacts not found during the

1-inch excavation depth in the

southern half of the feature.

            

Upon completing the

excavation process, several

findings were discovered about

Feature 4. After extending

Trench 6, it was established

that the feature length was at

least 144 inches  north to south

(Figure 3-8). Excavation was

halted because the northern

extend of the feature abutted

the south corner of the

cemetery fence enclosure. Feature 4 was assumed to extend further into the fence enclosure with an

unknown additional length. A plan view of the feature showed a hexagonal shape which was thought

to be similar in form to some of the grave shaft stains encountered in the past by the author of this

report. Interestingly, most of the  outline or contour of the feature was marked by a hard-packed band

of redden clay. This same soil type was found in the central window excavation  at the base of the

feature. Chunks of charcoal were found in the feature matrix. Both of these findings  indicated that

the feature was burned in situ for some unexplainable reason. Apparently, the fire was sufficiently

intense to alter the iron content of the subsoil surrounding the feature. 

According to the excavation of Window 1 (W1), the remnant matrix in the southern half of

the feature had a thickness of approximately 3 inches (Figure 3-9). A 2-inch additional depth was
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Figure 3-8. Photograph Depicting a Plan View of Unexcavated Feature 4

excavated into the subsoil. In

Window 2 (W2) of the

extension of Trench 6, the

thickness of the feature was

about 7-1/2 inches. The soils

were screened on-site using

1/4-inch hardware mesh. The

matrix screened from the

southern half only produced a

single hand-wrought nail and

chunks of charcoal. This nail

t ype  was  c o m m o n ly

manufactured prior to the

1790s (Nelson 1968). This

t e m p o r a l  a s s e s s m e n t

indicated that Feature 4 was

older than the nineteenth-

century burial in the Waters

Family Cemetery. Clearly,

the feature pre-dated the last

time the property was plowed

and the cemetery fence

enclosure was erected. 

Soil samples were

examined once Feature 4 was

exposed. This includes three

samples. The

thermally altered outer

contour of the feature

consisted of a 2.5yr 4/6 red

fire-hardened fine sandy clay.

The feature matrix was composed of a mottled 10yr 4/3 brown and 5yr 4/6 yellowish red clayey

loam. The stratum surrounding the feature consisted of a 7.5yr 4/6 strong brown fine sandy clay. This

same inorganic subsoil was encountered throughout the base of excavation for Trench 6, as well as

underneath Feature 4 and its thermally altered lower layer. The soil profile associated with Feature

4 was composed of two strata and the matrix of Feature 4 with a depth of 20 inches below ground

surface (Figure 3-10). The uppermost stratum (Stratum I) consisted of a 10yr 4/3 brown fine sandy

loam with a thickness of 12-1/2 inches. This stratum was classified as an old plowzone layer, the

same soil horizon covering nearly all of the study area. The overall property, barring the cemetery

itself, may have been cultivated for the last time between 1953 and 1979 (see Figure 2-1). On the 

sides of and below the feature was subsoil. This bottom stratum (Stratum II) was composed of a 5yr

4/6 yellowish red fine sandy clay. Feature 4, lying below the plowzone and surrounded by subsoil,
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Figure 3-9. Photograph Depicting a Partial Excavation of Feature 4

was composed of a mottled

10yr 3/3 dark brown, 10yr

4/3 brown, and 2.5yr 4/6 red

clayey loam with gravel. The

feature matrix also contained

minor chunks of charcoal. 

A few interpretive

statements are warranted

upon excavating Feature 4.

The earlier evidence

suggested that the feature

was cemetery-related and a

probable grave shaft stain.

This interpretation was

based on the feature’s

hexagonal shape, recovery of

a hand-wrought nail in its

matrix, and its very close

proximity to marked graves.

However, the feature’s depth

directly below a 12-inch

plowzone layer, its extensive

length of over 145 inches,

and the lack of grave-related

materials, such as bone,

teeth, coffin hardware, and

clothing remains, suggest an

alternative interpretation of

function. Clearly, the feature

was exposed to extensive

heat. This condition is also

anomalous to a human burial unless cremation was involved. Originally, cremation was considered

a possibility. However, the various elements associated with this feature suggested otherwise. Most

importantly was the absence of burial artifacts. One possible, far-fetched explanation is ideotechnic

in nature. This explanation indicates that Feature 4 may have had an ideological, religious, or

spiritual function. However, this interpretation would be difficult if not impossible to prove.    

Currently, Feature 4 remains partially intact within the study area. Following the final 

archeological investigation, the feature now lies protected and covered with durable sheet plastic and

overlying plywood. Trench 6 and Trench 6 Extended are ready to be back-filled so that the feature

is buried and preserved in perpetuity. 
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Figure 3-10. Trench 6 and Trench 6 Extended Soil Profile Depicting a

Portion of Feature 4

3.4   CONCLUSIONS AND RECOMMENDATIONS

Upon the completion of

t h r e e  a r c h e o l o g i c a l

investigations of the study area

containing the Water family

cemetery, four soil anomalies or

features were discovered.

Through hand excavation, 

Feature 1 was classified as a

modern dump or trash pit,

Feature 2 represented a

decomposed base of a tree with

root system, and Feature 3

appeared to be modern and

development-related as a back-

filled shaft to a possible soil perc

test. Only Feature 4 was thought

to be cemetery-related, although

not considered to be a grave

shaft stain. Its actual function

remains speculative to date.

Because the feature is partially

intact and has a probable

cemetery association, it is

recommended that it remain

preserved and protected and

included as part of the Waters

family cemetery. Since the

feature is not a grave, its not

recommended that the contents

be re-interred within the

cemetery enclosure. However,

the feature should lie within a

protected boundary area

surrounding the fence enclosure. 
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4.0    SUMMARY AND RECOMMENDATIONS

Phase I and II archeological investigations of the proposed Poplar Grove property study area

consisted of documentary research and three consecutive sessions of fieldwork. Research established

that the subject property was part of a much larger plantation and later farmstead owned, occupied,

and utilized by the Waters family during the eighteenth and nineteenth century. Utilization included

a grist and saw mill operation off the subject property. Several members of the Waters family were

buried within the 10-acre property now scheduled to be developed as “Poplar Grove.” Located within

the study area at the northern end of the property, the Waters family cemetery included Zachariah

Waters, the son of William Waters, Sr., the patriarch of the family, the son’s wife, Anna Waters, and

their three children, Tilghman, Baker, and Courtney Waters. All five were buried in the family burial

plot between 1824 and 1864.  

Cultural resource research established that three archeological surveys and five archeological

sites and four historic properties, recorded with the Maryland Historical Trust, were located within

a 1-mile radius of the study area. None of these survey areas or prehistoric and historic resources

were found to lie within or adjacent to the property containing the study area. One of the historic

properties, however, was closely associated with the Water family and was known as the “Waters

Log House” (MIHP M:19-2). 

The overall fieldwork included the mechanical excavation of trenches containing seven soil

anomalies previously identified during an initial ground penetrating radar (GPS) survey. Three of

these anomalies were designated as Features 1, 2, and 3 and warranted additional archeological work.

Additional mechanical trenching and shovel testing around the Waters family cemetery enclosure

sought to examine study area soils, recover artifacts, and delineate the horizontal boundaries of the

cemetery beyond the protective fence. This field session resulted in the identification of another soil

anomaly designated as Feature 4. Only a few historic artifacts were recovered and were thought to

be confined to a disturbed plowzone layer. The final archeological investigation, the results of which

are presented in this report, further examined these four features and sought to determine their

functions and possible cemetery associations. The field methods involved systematic and controlled

hand excavations of the whole or portions of the four features.

Feature 1 was examined by excavating a 2-foot square near its center because of its large size

and anticipated results. The subsurface investigation established that the feature had a depth of 23

inches below ground surface. The feature matrix contained modern materials which included rubber-

coated cable wire, a car oil filter, and cellophane. It was concluded that the feature was cultural, but

not affiliated with the historic period. No further work was recommended for this feature. Feature

2 was completely excavated because of its small size. The feature was identified at 17-1/2 inches

below ground surface and extended to a final depth of 38 inches. Because of the feature’s depth,

irregular shape, and lack of cultural materials, it was thought to be a natural disturbance to the soils,

perhaps fossilizing the remains of a decomposed tree and its associated roots. This tree may have

once embellished the landscape surrounding the cemetery. Feature 3 was the largest of the four soil

anomalies and had a rectangular shape. The final depth of excavation was approximately 63 inches
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below ground surface, yet the vertical extent of the feature was never reached. The feature was

classified as cultural yet modern and was thought to be a pre-development disturbance to the soils

and may have been a back-filled shaft to a soil perc test. 

Feature 4 was the only soil anomaly thought to have a potential cemetery association. Upon

cleaning the surface of the feature, it was found to have a hexagonal shape with a minimal length of

145 inches. The feature was determined to further extend under the fence enclosure of the Waters

family cemetery. The feature was also found to have a clay-hardened red soil band outlining its 

contour. Through an exploratory window excavation, the feature apparently contained the same

packed red soil at its base. This aspect, as well as the presence of charcoal chunks in its matrix

indicated that Feature 4 underwent intensive fire in situ sometime in the past. Interestingly, the

feature was first identified directly under a 12-inch plowzone layer. Through a partial excavation of

the feature, which included two exploratory windows excavations and a 1-inch excavation depth in

the south half, it was concluded that Feature 4 was not a grave. The size, depth, and lack of grave-

related materials supported this interpretation. It was concluded that the feature was probably

associated with the cemetery because of its close proximity. With little support and much

speculation, Feature 4 was thought to have an ideotechnic function, i.e., having to do with ideology,

religion, and/or spirituality. Based on the above findings, it was concluded that Feature 4 did not

contain human remains and, therefore, did not warrant re-interment within the Waters family

cemetery enclosure. However, it was recommended that the feature remain in situ and be covered

and preserved within the protective area surrounding the fence enclosure.                     
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Figure 1. Ground Penetrating Radar Survey Map with GPR Soil Anomalies

1.0    INTRODUCTION

On behalf of Symmetry at Cloverleaf, LLC (the client), Archeological Testing and

Consulting, Inc. (ATC) was asked to conduct a limited Phase I archeological investigation of five

soil anomalies located within Poplar Grove in the vicinity of the Waters family cemetery (Figure 1).

These five soil disturbances were identified by a Ground Penetrating Radar survey conducted in

September 2017. The survey sought to identify anomalies thought to be potential graves associated

with the nearby Waters family cemetery. 

The archeological investigation primarily involved a subsurface investigation to further

explore these ground disturbances in order to make a better assessment of their possible cemetery

function. Mechanical trenching was employed as the subsurface investigation method. Presented

below is a brief description of the field methods used. 

2.0    FIELD METHODS

Mechanical trenching was the chosen subsurface method employed in the field. The goal was

to expeditiously remove old plowzone soils in order to determine the nature and extent of these soil

disturbances. Questions addressed in the field were two-fold: (1) Did these soil anomalies continue

below the organic soil horizon?, and (2) Were these soil disturbances possible grave shaft features?. 

MSI-1



Figure 2. Close-up of the GPR Survey Map of the Study Area Depicting the Locations of Trenches 1 through 5

The trenching methodology involved a backhoe, operator, two laborers, and an archeologist

monitoring the field operations. The backhoe bucket was wide and toothless to maximize the results

of the trench excavations. One trench was excavated per soil anomaly location. Each trench had a

length of approximately 16 feet. The trenches were strategically placed diagonally over the soil

anomalies in order to maximize the amount of disturbance area exposed (Figure 2). The average

length of these soil disturbances was 5 feet. Thus, an additional 5 feet was excavated on each end

of the disturbance for conservative coverage. The approximate width of the trenches was 3 feet

which provided a sufficient window toward properly examining the anomalies. The endpoints of the

trenches were marked with field flags and marked with consecutive trench numbers. The numbering

scheme consisted of Trenches 1 (T1) through 5 (T5). 

The soils were carefully removed from each trench using an approximate depth increment

of 5 inches. The organic soils were removed first, followed by several inches of subsoil. The

excavated soils were placed along one side of a trench. The backhoe bucket was agitated over the

waste pile in order to help in the uncontrolled collection of artifacts if present. Although the overall

goal of the subsurface investigation was to locate burial-related resources, if artifacts and/or cultural

features of another function were recovered or exposed, they too were to be documented and
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potentially recorded as an archeological site with the Maryland Historical Trust.  

Once a trench was excavated, it underwent a routine of documentation. This included a plan

view photograph of the base of a trench. This procedure was followed by the recordation of one soil

profile per trench unit. The profiling process included a description of the various strata encountered,

their colors and textures, and measurements in inches of their thicknesses or depths. Digital

photography was also used to document the soil profiles. If a trench was found to lack anomalous

soils below the organic soil horizon, it was backfilled once the documentation process was

completed. If a soil disturbance continued into subsoil, it was completely exposed and then

documented. Full exposure typically involved expanding the width of a trench in selected areas. A

flat shovel and trowel were continuously employed to remove loose soils and clean the bases of

trenches. The latter tool served to prepare all identified disturbances or features for documentation

by scraping them clean. The documentation process involved taking horizontal and vertical

measurements, describing the texture and color of surface soils, and photographing a scaled plan

view of each feature. Once documented, sheet plastic was placed over each feature prior to

backfilling the remaining open trenches. Orange pin flags were used to mark the surface locations

of these buried features for relocation purposes.                

       

3.0    FIELD RESULTS

3.1    GENERAL RESULTS

The fieldwork at Poplar Grove was initiated with a pedestrian survey or walkover followed

by a subsurface investigation. The walkover sought to locate the Waters family cemetery and isolate

the locations of the five soil anomalies identified during the Ground Penetrating Radar survey. These

ground disturbances were designated during the survey as GPR1, GPR2, GPR4, GPR10, and GPR12. 

The subsurface investigation involved the mechanical excavation of five (5) 16-foot+/-

trenches (see Table 1). The trenches were consecutively numbered as Trenches 1 (T1) through 5

(T5). These units were placed diagonally across the lengths of the soil anomalies. During the

excavation process, the overlying stratigraphy was found to be composed of an old plowzone layer

overlying subsoil. Three of the five excavated units contained soil disturbances below the disturbed

plowzone layer (Figure 3). The other two trenches produced negative results (Figure 4). These soil

anomalies were classified as features and designated as Features 1 (F1) through 3 (F3). The

association of these features with trenches, GPR soil anomalies, and location are presented in the

table below. This table is followed by the specific results of the fieldwork.  
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Figure 3. Photograph Depicting Excavated Trench 3 Depicting Feature

2 

Table 1. Feature Inventory

FEATURE  NO. TRENCH

ASSOCIATION

GPR ASSOCIATION CEMETERY

ORIENTATION 

Feature 1 Trench 1 GPR10 well east of the cemetery

Feature 2 Trench 3 GPR12 just south of the cemetery

Feature 3 Trench 5 GPR4 southwest of the cemetery

 

3.2    SPECIFIC RESULTS

3.2.1    Trench 1 

Trench 1 (T1) was located

well east of the Waters family

cemetery, along the edge of a

wooded area adjacent to Interstate

270 (see Figure 2). The trench was

strategically placed over GPR10.

Upon excavating the trench it was

determined that the soil anomaly

remained present below the

organic soil horizon. The soil

disturbance was designated as

Feature 1 (F1). The trench width

was expanded in sections in order

to accommodate the size of the

feature.  

The organic soil horizon

was classified as an old plowzone

layer and had a thickness of 10-1/2

inches. This disturbed soil layer

was composed of a dark grayish

brown loam (Figure 5). The

feature extended vertically into the

bottom subsoil layer. This bottom

stratum consisted of a yellowish

brown loamy clay. 

The plan view of Feature 1 was square in shape and had a horizontal dimension of 5'7" by

4'1" (Figure 6). Upon identification, the below-surface depth of the feature was 1'7". After exposing

the horizontal limits of the feature, it was not thought to be an unmarked grave location. The
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Figure 4. Photograph Depicting Excavated Trench 4 Absent of a Feature

potential existed, however,

that the feature actually

contained the interment of

two individuals. No artifacts

were recovered from the

excavated soils during the

trenching process. It is

recommended that Feature 2

undergo hand excavation in

order to determine its

function.        

3.2.2    Trench 2

Trench 2 was

situated just south of the

Waters family cemetery

within an open field setting

(see Figure 2). The trench

was strategically placed

across  GPR1.  Upon

conducting the excavation of

the trench, it was discovered

that the vertical extent of the

feature was confined to

plowzone soils. The feature

may have been a surface-

oriented depression. It was

indeterminate whether the

anomaly had a natural or

cultural function. 

The soils associated with this trench unit consisted of two strata with an excavation depth of

19 inches below surface (Figure 7). The upper plowzone layer contained a brown clayey loam with

a thickness of 10-1/2 inches. The bottom subsoil layer was composed of a yellowish brown loamy

clay. A 7-1/2-inch depth was excavated into this bottom soil horizon. No artifacts were recovered

from the excavation of the trench and its waste pile. Because this trench location is absent of a

feature, no further archeological work is warranted. 

3.2.3    Trench 3  

Trench 3 (T3) was located to the south of the Waters family cemetery (see Figure 2). The

trench setting was an open field. The trench was strategically placed over GPR12. After the
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Figure 5. Trench 1 Soil Profile

excavation of the trench, it was found that

the soil anomaly remained present below

the upper organic soil horizon. The

anomaly was designated as Feature 2 (F2).

The trench width was expanded in order to

fully expose the feature.  

The upper organic soil horizon was

classified as an old plowzone layer with a

somewhat deflated thickness of 8-1/2

inches. The disturbed soil layer was

composed of a dark grayish brown loam

(Figure 8). The bottom stratum was subsoil

and consisted of a yellowish brown loamy

clay. The shape of the feature was semi-

triangular (Figure 9). Its length measured 3'

and its maximum width was 1'10". The

feature was identified at a depth of 1'3"

below surface. Given the shape of Feature

2, it was not thought to be a grave shaft. No

artifacts were recovered from the excavated

soils. It is recommended that Feature 2

undergo further examination through hand

excavation.   

    

3.2.4    Trench 4

Trench 4 was situated just west of

the Waters family cemetery and sat within an open field (see Figure 2). The trench was strategically

placed across GPR2. During the excavation of the trench, it was determined that the soil anomaly

was confined to an upper disturbed plowzone layer. The feature may have been a surface-oriented

depression. Whether the anomaly was natural or cultural  in function was unknown. 

The soil profile documented for this trench consisted of two strata with an excavation depth

of 18-1/2 inches below surface (Figure 10). The upper plowzone layer was composed of a brown

clayey loam with dense gravel and had a thickness of 11-1/2 inches. The bottom subsoil layer

consisted of a yellowish red loamy clay. A 7-inch depth was excavated into this bottom stratum. No

artifacts were recovered during trench excavation and its associated waste pile. Because the trench 

is absent of a feature, no further archeological work is warranted. 

3.2.5     Trench 5

Trench 5 (T5) was situated well southwest of the Waters family cemetery (see Figure 2). The 
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Figure 6. Feature 1 Plan View Drawing

trench was located within an open field. The unit was strategically placed over GPR4. Upon

excavating the trench it was determined that the soil anomaly continued vertically below the organic

soils. The soil anomaly was designated as Feature 3 (F3). The width of the trench was expanded

around the feature area in order to fully expose the disturbance. 
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Figure 7. Trench 2 Soil Profile

The organic soil horizon was

classified as an old plowzone layer

and had a thickness of 14  inches.

The layer appeared to be inflated,

perhaps associated with its slight

down-hill location. The plowzone

layer was composed of a brown loam

(Figure 11). Below the plowzone

was subsoil which consisted of a

yellowish red loamy clay. A 6-inch

depth was excavated into this bottom

stratum. 

The plan view of the feature

presented a near square shape

(Figure 12). The horizontal

dimension of the feature measured

5'7" by 4'1". During its discovery, the

below-surface depth of the feature

was 1'9". After exposing the

horizontal limits of the feature, it

was not thought to be a burial shaft

because of its size and shape. It was

considered slightly possible,

however, that the feature accounted

for the burial of two individuals. No

artifacts were recovered from the

soils during the excavation process.

It is recommended that this feature

undergo hand excavation in order to

establish its function.       

  

4.0    STUDY CONCLUSIONS

During mechanical trenching across five GPR-discovered soil anomalies, three features were

exposed within the subsoil layer. Two were large and square-shaped. The third was semi-triangular

in shape and relatively small. None of these features appeared to have a rectangular grave shaft

shape. However, the function of these features remained unknown following the excavation process. 

No artifacts were recovered from the excavated soils and associated waste pile. Thus, the study area

appeared to be absent of an archeological site. It was recommended that the three identified features

undergo hand excavation in order to establish their functions. 
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Figure 8. Trench 3 Soil Profile
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Figure 9. Feature 2 Plan View Drawing
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Figure 10. Trench 4 Soil Profile
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Figure 11. Trench 5 Soil Profile
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Figure 12. Feature 3 Plan View Drawing
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1.0    INTRODUCTION

On behalf of Symmetry at Cloverleaf, LLC (the client), Archeological Testing and

Consulting, Inc. (ATC) was asked to conduct an a Phase I/II archeological investigation of a selected

area around the Waters Family Cemetery within proposed “Poplar Grove.” The proposed residential

development is located on Century Boulevard in Germantown, Montgomery County, Maryland

(Figure 1). The property contains the nineteenth-century Waters Family Cemetery consisting of four

known graves enclosed in a black iron wrought fence. The overall investigation was requested by

the Historic Preservation Program of the M-NCPPC Montgomery County Planning Department.  

Prior the archeological investigation, the subject property was examined through ground

penetrating radar (GPR) on two occasions. The goal was to locate additional cemetery resources that

may lie buried within the property. The result was the isolation of five soil anomalies with potential

cemetery-related significance. The initial archeological investigation sought to located these

anomalous soil features, expose their dimensions, and determine whether additional archeological

work was needed.  As part of the Phase I archeological survey, mechanical trenching established that

only three of these selected areas contained soil anomalies below the surface. It was recommended

that all three features undergo additional study in order to determine their functions and potential

significance. This recommendation is part of a Phase II archeological evaluation of the cemetery area

and will be addressed in a third field work session.  

As an extension of the archeological survey noted above, a request was made to define the

horizontal limits of the Waters Family Cemetery. It was thought that a potential existed for the

presence of unmarked graves outside of the boundaries of the existing cemetery fence enclosure.

This new fieldwork was to involve additional mechanical trenching in the search for grave shaft

features beyond the fence. Presented below are the field methods and procedures, fieldwork results,

and conclusions and recommendations associated with delimiting the boundaries of the cemetery. 

 

 2.0    FIELD METHODS

The second session of fieldwork was conducted between March 18 and 20 of 2019. The main

goal was to establish the horizontal boundaries of the Waters Family Cemetery. Mechanical

trenching was selected as the method of excavation because it was the most expeditious approach

in the search for unmarked graves. Prior to initiating the subsurface investigation a grid system of

trench lines was placed around the cemetery area (Figure 2). The grid consisted of thirty trench

locations, i.e., Trenches 6 (T6) through 35 (T35), marked by orange pins at each unit’s termini. The

consecutive trench numbers began with six (T6) because five trenches were previously designated

during the initial field work session. 

As normally encountered, the gravestone positions within the cemetery were oriented to the

southeast for spiritual and solar exposure purposes. The grid was therefore oriented diagonally to the

cemetery using a grid-north orientation for the trench lines. This diagonal trenching approach was

thought to have the greatest chance of intersecting with unmarked burials if they existed. The 
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Figure 1. Section of the ADC Map of Montgomery County, Maryland Depicting the Location of the Poplar Grove

Development Property

distance between trench lines was set at approximately 6 feet. With a bucket width of at least 36

inches no more than 4 or 5 feet of untested ground would lie between the excavated units. As it

turned out, the bucket width of the excavator employed was a 48-inch toothless bucket. Thus, in

order to accommodate the closeness of the grid trench lines, some of the trench locations were

combined in order to avoid excavating the entire area surrounding the cemetery. The trench lines

combined to implement this procedure included the following: T9/T10, T13/T14, T18/T19, T24/T25,

and T28/T32 (see Figure 2). In addition, some of the trench lines were excavated at the center of the

bucket, while others were placed to the left or right of center.        

The trenching team included an excavator operator, laborer, and trenching monitor. The

operator and monitor worked hand-in-hand in the search for additional burial features and other soil 
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anomalies thought to have cultural functions. The laborer used a flat shovel in order to scape and

clean the base of excavation for each trench. Dr. Phillip J. Hill, serving as the monitor, used a trowel

to more closely examine potential soil features (see Appendix A). He also documented the fieldwork

tasks through the preparation of a scaled field map, taking photographs of trench floors and

associated soil profiles, and recording the soil textures and colors for selected portions of each

excavated trench. 

Prior to initiating the digging of trenches, one or two shovel tests were excavated per trench

line within the grid. The goal was to initially examine the soils and then screen for artifacts on-site

using 1/4-inch hardware mesh. All soil documentation during profiling employed the Munsell color

chart system. Soil texture  was subjective in nature and was described by the consistency of clay, silt,

sand, and gravel. The number of shovel tests excavated per trench line was based on the length (lf)

of the trench. The range in the length of these units varied from 10 to 75 feet with the goal of

extending the grid at least 50 feet from the cemetery fence in three of the four cardinal directions (see

Figure 2). The northern direction was shortened to 10 feet because of a property boundary line. The

longer units involved the excavation of two shovel tests and singles for the relatively shorter units.

In total, fifty-four shovel tests were excavated prior to the trenching task. The shovel tests were

designated as Shovel Test 1 (STP1) through Shovel Test 54 (STP 54).        

If any new potential cultural features were identified, they were to be thoroughly exposed and

readied for the third fieldwork session (Phase II). This involved covering the soil anomalies with

sheet plastic, sloping extra space for drainage, and placing plywood over the ground surface for

protection purposes. The three previously identified soil anomalies, i.e., Features 1, 2 and 3, were

prepared for additional study as well. All excavated shovel test and trench locations were back-filled

upon completing the documentation process. Presented below are the results, conclusions, and

recommendations associated with the completion of the fieldwork tasks.    

       

3.0    FIELD RESULTS AND CONCLUSIONS

3.1    GENERAL RESULTS

The general fieldwork results are two-fold and include those involving shovel testing, as well

as those associated with mechanical trenching. The grid containing trench lines to be excavated

consists of thirty locations. These locations contain a total of fifty-four excavated shovel test units.

The soils associated with these shovel tests contain a consistent stratigraphy composed of an organic

plowzone overlying inorganic subsoil. The plowzone varies in thickness based on active erosional

and depositional processes. The artifact recovery connected with shovel testing includes three

isolated historic artifacts. Whether the distribution of these artifacts forms an archeological site is 

up to interpretation. 

Trench excavation associated with the delineation of the cemetery resource represents the

follow-up fieldwork task. As noted above, the grid consists of thirty trench lines. Using an excavator

toothless bucket with a 48-inch width, the combining of several trench lines as single excavation
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units explains why only twenty-five excavated trenches are represented in the findings. As with

shovel testing, two general soil horizons are identified in this subsurface action, including a

plowzone overlying subsoil. In addition to examining overlying soils, this method of excavation

sought to recover artifacts and locate additional soil anomalies or intact cultural features and, in

particular, grave shaft features. The material recovery associated with examining excavated soil

waste piles includes a single artifact. This minor recovery adds to the existing artifact assemblage

for the overall investigation of the cemetery area. In addition, systematic and controlled trenching

includes the identification of an additional soil anomaly that may be an intact cultural feature.

Presented below are the specific results of the two subsurface investigation approaches, beginning

with the shovel testing task.          

3.2    SPECIFIC RESULTS

3.2.1    Shovel Test Results

A total of fifty-four shovel tests form the initial units excavated in the second field session

within the cemetery area. Each trench line includes one or two of these shovel test locations. The

shovel tests were strategically placed within the trench lines in order to more completely test the

cemetery area. As noted above, the associated artifact recovery includes three specimens retained

for analysis. The provenience of these artifacts is connected with the following trenches: Trench 18

(T18), Trench 22 (T22), and Trench 30 (T30). (See Figure 2.) The distance between artifacts from

the positive unit of Trench 22 (T22) is between 30 and 110 feet. By type and quantity, the material

recovery includes the following: whiteware (n=1), ironstone (n=1), and nail (n=1). (See Table 1.)

The whiteware sherd is an undecorated body fragment. The ironstone is classified as a body sherd 

with a molded basket weave design. The nail is fragmented, highly corroded, and unidentifiable as

to type. However, it is likely machine-cut given its general shape. This collection of materials is

thought to represent low-density, highly dispersed trash or field scatter. Based on the types of

materials collected, a temporal assessment of post-1820 is assigned to the assemblage. This is based

on the recovery of whiteware. An ending date of the artifact scatter may be 1865 with the rapid

decline in use of ironstone. Thus, the field scatter may date between 1820 and 1865, at time

compatible with the interment of Waters family members. Presented below are the soil profiles

associated with the three shovel tests with positive artifact recoveries.

Table 1. Artifact Inventory

ARTIFACT

PROVENIENCE

ARTIFACT TYPE TEMPORAL

AFFILIATION

QUANTITY

Trench 18/STP41 molded ironstone historic 1

Trench 22/STP13 unidentified nail type historic 1

Trench 30/STP25 whiteware historic 1

Trench 9/10 combined molded soda bottle glass modern 1
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Figure 3. Shovel Test 13 Soil Profile

Shovel Test 13    Shovel Test 13 (STP13) is located in Trench 22 (T22) at the center of this

50-foot linear unit (see Figure 2). The trench is situated approximately 20 feet southeast of the

southeast corner of the cemetery fence. The shovel test is composed of two strata with an excavation

depth of 15-1/2 inches below surface (Figure 3). The upper stratum (Stratum I) consists of a 10yr 

4/4 dark yellowish brown loam with a thickness of 12-1/2 inches. This stratum is classified as a

somewhat inflated plowzone layer. The recovery of a corroded nails is associated with this disturbed, 

organic stratum. The bottom stratum (Stratum II) is composed of a 7.5yr 5/6 strong brown loamy

clay. A 3-inch excavation depth is connected with this inorganic soil horizon.  

Shovel Test 25    Shovel Test

25 (STP25) is located in Trench 30

(T30) at the southern extent  of this

40-foot linear unit (see Figure 2). The

trench is situated approximately 30

feet east of the  cemetery fence. The

shovel test is composed of two strata

with an excavation depth of 16

inches below surface (Figure 4). The

upper stratum (Stratum I) consists of

a 10y 4/4 dark yellowish brown

clayey loam with a thickness of 13

inches. This stratum is classified as

an inflated plowzone layer. This

disturbed organic stratum is

associated with the recovery of a

single undecorated whiteware body

fragment. The bottom stratum

(Stratum II) is composed of a 7.5yr

5/6 strong brown loamy clay. A 3-

inch excavation depth is connected

with this inorganic soil horizon.  

  

Shovel Test 41    Shovel Test

41 (STP41) is located at the southern

extent of Trench 18 (T18)  (see

Figure 2). The length of the trench is

40 feet and is positioned

approximately 60 feet west of the cemetery fence. The shovel test is composed of two strata and has

an excavation depth of 14 inches below surface (Figure 5). The upper stratum (Stratum I) consists

of a 10y 4/3 brown fine sandy  loam with gravel and has a thickness of 11 inches. This stratum is

classified as a disturbed plowzone layer. The artifact recovered from this stratum is a molded

ironstone body fragment. The bottom stratum (Stratum II) is composed of a 7.5yr 4/6 strong brown

loamy clay with a 3-inch  additional excavation depth. This stratum is classified as a culturally sterile
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Figure 4. Shovel Test 25 Soil Profile

inorganic soil horizon.  

3.2.2    Trench Excavation Results

The follow-up trenching task

involves the excavation of twenty-five

single and combined trench lines (see

Figure 2). These linear excavation

units range in length from 10 to 75

feet. The depth of these trenches

varies from 15-1/2 to 31 inches below

ground surface. This difference in

total depth reflects field judgement,

excavator control, and thickness

variation in strata related to various

stratigraphy development processes.

Interestingly, very little in the form of

cultural resource identification is

associated with this subsurface

investigation task. The only material

recovery is a single body fragment of

clear, molded, and modern soda bottle

glass recovered from the northern

extent of combined Trench 9/10

(T9/10). This provenience location

lies just south of the cemetery fence.

The other find is a soil anomaly

located at northern extent of Trench 6

(T6). (See Figure 2.)  This feature

location abuts the southwestern corner

of the cemetery fence. The feature lies

13 inches below ground surface. The

feature has an orientation north-to-south which is diagonal to the Waters Family Cemetery

headstones purposely positioned in a southeastern direction. This observation suggests that the

feature, whether cultural or natural, may not be a grave shaft stain. The soil anomaly is designated

as Feature 4 (F4), a consecutive number following the three features discovered during the prior GPR

study and first session of fieldwork. 

Feature 4 (F4) has a horizontal dimension of 110 inches north-to-south and 36 inches east-to-

west (Figure 6). This dimension appears to be larger than expected for a typical grave shaft in that

it suggests the interment of an individual of at least 7 feet in stature. This information also supports

a non-burial feature. In addition, the feature does not have a well defined rectangular shape. It should

be noted that there are a preponderance of false positive feature stains within the study area (Figure
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Figure 5. Shovel Test 41 Soil Profile

7). This plethora of stains can be

attributed to the various horizontal and

vertical changes in gravelly and clayey

soils running throughout the depths

below the plowzone. As would be

expected, none of these stratigraphic

changes represent mottled organic and

inorganic soils as burial backfill or

straight-line dissections between such

fill and natural soil horizons. Presented

below are the stratigraphy and

associated data characterizing Trench 6

(T6) and Feature 4 (F4). 

 The soils generally observed

within Trench 6 (T6) consist of two

strata with an excavation depth of at

least 17 ½ inches below surface (Figure

8). The upper stratum (Stratum I)

consists of a 10yr 4/3 brown silty loam

with a thickness of 11-1/2-inch below

surface. This disturbed plowzone layer

is absent of artifact finds. The initial

vertical provenience of Feature 4 (F4)

lies just below this plowzone layer. The

bottom stratum (Stratum II) is composed

of a 7.5yr 4/6 strong brown loamy clay.

A 6-inch excavation depth is associated with this culturally sterile bottom stratum. The color and

texture of the subsoil changes at a depth of 25 inches below surface in the greater southern portion

of the trench where excavation depths increase. Presented below are a few conclusions and

recommendations upon completing the second session of fieldwork at the Waters Family Cemetery

area.              

4.0    CONCLUSIONS AND RECOMMENDATIONS

The overlying stratigraphy encountered within the study area consists of a plowzone

overlying subsoil. The minor recovery of three historic artifacts is confined to these disturbed soils

and represents a very limited field or trash scatter dating to the early-middle nineteenth century. The

distribution and density of these materials is thought to be too widely scattered and low to meet the

criteria followed here toward the identification of a new archeological site. For the purposes of this

study, the criterion for the definition of an archeological site is the recovery of three or more

prehistoric or historic artifacts from a single excavation unit or contiguous units. Given the distance

of 30 to 110 feet between the recovered historic artifacts, this criterion is not met. Neither historic 
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Figure 6. Photograph Depicting a Plan View of Feature 4 (F4)within Trench 6 (T6)

or prehistoric materials finds are associated with the excavation of trenches. Only one soil anomaly

appears to have been identified during this subsurface excavation task. Although the anomaly does

not appear to be human-burial-related, its classification as cultural or natural is currently unknown.

Because the feature development process and function are unknown, it is recommended that this soil

anomaly undergoes hand excavation as part of a Phase II investigation in the third session of

fieldwork. The goal is to determine if this feature is cultural, burial-related, and potentially

significant as an archeological resource. 
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Figure 7. Photograph Depicting a Complexity of Subsoil in a Selected Soil Profile and Trench Floor 
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Figure 8. Trench 6 Soil Profile 
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APPENDIX D

ARCHEOLOGICAL INVESTIGATION

SHOVEL TEST SOIL PROFILES



ARCHEOLOGICAL INVESTIGATION

SHOVEL TEST SOIL PROFILES

SHOVEL TEST NO. 

TRENCH

ASSOCIATION

STRATUM I STRATUM II STRATUM III+

1

T6

10yr 4/4

dark yellowish brown

clayey loam

0-10-1/2"

7,5yr 5/6

strong brown

loamy clay

10-1/2-13-1/2"

2

T6

10yr 4/4

dark yellowish brown

clayey loam

0-10-1/2"

7.5yr 5/6

strong brown

loamy clay

10-1/2-13-1/2"

3

T7

10yr 4/4

dark yellowish brown

clayey loam

0-10"

7.5yr 5/6

strong brown

loamy clay

10-13"

4

T7

10yr 4/4

dark yellowish brown

clayey loam

0-12-1/2"

7.5yr 5/8

strong brown

loamy clay

12-1/2-15-1/2"

5

T8

10yr 4/4

dark yellowish brown

loam

0-12"

7.5yr 4/6

strong brown

loamy clay

12-15-1/2"

6

Y8

10yr 4/4

dark yellowish brown

loam

0-10"

7.5yr 4/6

strong brown

loamy clay

10-13"

7

T9

10yr 4/4

dark yellowish brown

loam

0-11-1/2"

7.5yr 4/6

strong brown

loamy clay

11-1/2-14-1/2"

8

T9

shovel test unexcavated Trench 2 ground

disturbance

9

T10

10yr 4/4

dark yellowish brown

loam

0-10-1/2"

7.5yr 5/6

strong brown

loamy clay

10-1/2-13-1/2"

10

T10

shovel test unexcavated Trench 2 ground

disturbance

D-1



SHOVEL TEST NO. 

TRENCH

ASSOCIATION

STRATUM I STRATUM II STRATUM III+

11

T21

10yr 4/4

dark yellowish brown

loam

0-10-1/2"

7.5yr 5/6

strong brown

loamy clay

10-1/2-13-1/2"

12

T21

unexcavated shovel test

location

Trench 2 ground

disturbance

13

T22

10yr 4/4

dark yellowish brown

loam

0-12-1/2"

7.5yr 5/6

strong brown

loamy clay

12-1/2-15-1/2"

14

T22

10yr 4/4

dark yellowish brown

loam

0-11-1/2"

7.5yr 5/6

strong brown

loamy clay

11-1/2-14-1/2"

15

T23

10yr 4/4

dark yellowish brown

loam

0-11-1/2"

7.5yr 4/6

strong brown

loamy clay

11-1/2-14-1/2"

16

T23

10yr 4/4

dark yellowish brown

loam

0-10-1/2"

7.5yr 4/6

strong brown

loamy clay

10-1/2-13-1/2"

17

T24

10yr 4/4

dark yellowish brown

loam

0-10-1/2"

7.5yr 4/6

strong brown

loamy clay

10-1/2-14"

18

T24

10yr 4/4

dark yellowish brown

loam

0-13"

7.5yr 5/6

strong brown

loamy clay

13-16"

19

T25

10yr 4/4

dark yellowish brown

clayey loam

0-10-1/2"

7.5yr 5/6

strong brown

loamy clay

10-1/2-13-1/2"

20

T25

10yr 4/4

dark yellowish brown

loam

0-10-1/2"

7.5yr 5/6

strong brown

loamy clay

10-1/2-14"

D-2



SHOVEL TEST NO. 

TRENCH

ASSOCIATION

STRATUM I STRATUM II STRATUM III+

21

T26

10yr 4/4

dark yellowish brown

loam

0-11-1/2"

7.5yr 5/6

strong brown

loamy clay

11-1/2-14-1/2"

22

T26

10yr 4/4

dark yellowish brown

loam

0-11-1/2"

7.5yr 5/6

strong brown

loamy clay

11-1/2-14"

23

T27

10yr 4/4

dark yellowish brown

clayey loam

0-10-1/2"

7.5yr 5/6

strong brown

loamy clay

10-1/2-14-1/2"

24

T31

10yr 4/4

dark yellowish brown

clayey loam

0-12-1/2"

7.5yr 5/6

strong brown

loamy clay

12-1/2-15-1/2"

25

T30

10yr 4/4

dark yellowish brown

loam

0-13"

7.5yr 5/6

strong brown

loamy clay

13-16"

26

T30

10yr 4/4

dark yellowish brown

loam

0-10-1/2"

7.5yr 5/6

strong brown

loamy clay

10-1/2-14"

27

T29

10yr 4/4

dark yellowish brown

loam

0-13-1/2"

7.5yr 5/6

strong brown

loamy clay

13-1/2-16-1/2"

28

T29

10yr 4/4

dark yellowish brown

clayey loam

0-11"

7.5yr 5/6

strong brown

loamy clay

11-14"

29

T28

10yr 4/4

dark yellowish brown

clayey loam

0-9-1/2"

7.5yr 5/6

strong brown

loamy clay

9-1/2-13"

30

T28

10yr 4/4

dark yellowish brown

loam

0-12"

7.5yr 5/6

strong brown

loamy clay

12-15"

D-3



SHOVEL TEST NO. 

TRENCH

ASSOCIATION

STRATUM I STRATUM II STRATUM III+

31

T32

10yr 4/4

dark yellowish brown

loam

0-13-1/2"

7.5yr 5/6

strong brown

loamy clay

13-1/2-16-1/2"

32

T32

10yr 4/4

dark yellowish brown

loam

0-11"

7.5yr 4/6

strong brown

loamy clay

14"

33

T33

10yr 4/4

dark yellowish brown

sandy clay loam

0-11"

7.5yr 5/6

strong brown

loamy clay

11-14"

34

T34

10yr 4/4

dark yellowish brown

sandy loam

0-10-1/2"

10yr 3/6

dark yellowish brown

loamy clay

10-1/2-13-1/2"

35

T35

10yr 4/4

dark yellowish brown

sandy loam

0-10"

10yr 3/6

dark yellowish brown

loamy clay

10-13"

36

T35

10yr 4/4

dark yellowish brown

loam

0-11"

10yr 4/6

dark yellowish brown

loamy clay

11-15"

37

T20

10yr 4/4

dark yellowish brown

loam

0-8-1/2"

7.5yr 4/6

strong brown

loamy clay

8-1/2-11-1/2"

excavation halted -

impenetrable rock

38

T19

10yr 4/3

brown

clayey loam w/gravel

0-8"

7.5yr 4/6

strong brown

loamy clay

8-12"

39

T19

10yr 4/3

brown

clayey loam w/ gravel

0-9-1/2"

7.5yr 4/6

strong brown

loamy clay

9-1/2-12-1/2"

40

T18

10yr 4/3

brown

clayey loam w/ gravel

0-10-1/2"

7.5yr 4/6

strong brown

loamy clay

10-1/2-13-1/2"

D-4
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TRENCH

ASSOCIATION

STRATUM I STRATUM II STRATUM III+

41

T18

10yr 4/3

brown

sandy loam w/gravel

0-11"

7.5yr 4/6

strong brown

loamy clay

11-14"

42

T17

10yr 4/3

brown

sandy loam

0-11-1/2"

7.5yr 4/6

strong brown

loamy clay

11-1/2-14-1/2"

43

T17

10yr 4/3

brown

sandy loam

0-10-1/2"

10yr 4/6

dark yellowish brown

loamy clay

10-1/2-11-1/2"

excavation halted -

impenetrable rock

44

T16

10yr 4/4

dark yellowish brown

loam

0-11"

7.5yr 4/6

strong brown

loamy clay

11-14"

45

T16

10yr 4/4

dark yellowish brown

loam

0-10-1/2"

7.5yr 4/6

strong brown

loamy clay

10-1/2-13-1/2"

46

T15

shovel test unexcavated Trench 4 ground

disturbance

47

T15

10yr 4/3

brown

clayey loam

0-9-1/2"

excavation halted -

impenetrable rock

48

T14

10yr 4/4

dark yellowish brown

loam

0-9-1/2"

7.5yr 4/6

strong brown

loamy clay

9-1/2-13"

49

T13

10yr 4/4

dark yellowish brown

clayey loam

0-11"

10yr 3/6

dark yellowish brown

loamy clay

11-12"

excavation halted -

impenetrable rock

50

T13

10yr 4/4

dark yellowish brown

loam

0-10-1/2"

7.5yr 4/6

strong brown

loamy clay

10-1/2-13-1/2"

D-5



SHOVEL TEST NO. 

TRENCH

ASSOCIATION

STRATUM I STRATUM II STRATUM III+

51

T12

10yr 4/3

brown

loam

0-10-1/2"

10yr 3/6

dark yellowish brown

loamy clay

10-1/2-13-1/2"

52

T12

10yr 4/3

brown

loam

0-10-1/2"

excavation halted -

impenetrable rock

53

T11

10yr 4/4

dark yellowish brown

clayey loam

0-13"

7.5yr 4/6

strong brown

loamy clay

13-16"

54

T11

10yr 4/4

dark yellowish brown

clayey loam

0-10 -1/2"

7.5yr 4/6

strong brown

loamy clay

10-1/2-13-1/2"

D-6
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