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Mr. Brandon Freeman

Charles P. Johnson and Associates
1751 Elton Road

Silver Spring, Maryland 21093

RE: Rockwood Manor
Montgomery County, Maryland
Our Job No: 2014-0615

Dear Mr Blass:

The Traffic Group, Inc. has had an opportunity to conduct a Preliminary Assessment
of the proposed changes to the Rockwood Manor facility located in the Potomac
area of Montgomery County. The Rockwood Manor Property is located in the
northeast quadrant of the McArthur Boulevard and Belfast Road intersection as
shown on Exhibit 1. At the present time, the subject facility is served by a single
point of access along McArthur Boulevard for vehicles entering and exiting the
subject site. In order to provide a more efficient operation on the subject site, it is
currently proposed that access to the property be modified to include a single point
of access inbound along McArthur Boulevard and a single point of egress along
Belfast Road. A copy of the preliminary site plan is shown on Exhibit 2.

McArthur Boulevard is a two lane north/south roadway in the vicinity of the subject
property. The posted speed limit along McArthur Boulevard is 35 MPH. Belfast
Road is a two lane east/west roadway which intersects McArthur Boulevard along
the east side. The Belfast Road approach to McArthur Boulevard is presently
controlled by a stop sign. The posted speed limit along Belfast Road is 25 MPH.
Exhibit 3 was prepared to show the existing lane use and traffic control along the
adjacent roadways.

The Traffic Group, Inc.,, conducted 24-hour machine counts along McArthur
Boulevard and Belfast Road from Wednesday, June 18”‘, 2014 to Monday, June 23,
2014. These counts were conducted to determine the hourly directional traffic
along each of these roadways. A summary showing the total vehicles observed
during each of the one hour intervals for each day is contained in Appendix A to this
letter.
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For the purposes of this analysis, we have presented a “worst case” scenario by using the
highest volume observed during the morning and evening peak hours on any of the days that
were counted and the highest one hour volumes observed on the weekend. Exhibit 4 was
prepared to show the existing peak hour volumes along each of the study area roadways for
both the weekday morning and evening peak hour and the weekend peak hour.

In anticipation of future growth along the adjacent roadways, we have adjusted the existing
peak hour volumes to reflect a 2% growth per year for a three year period to represent

conditions in the design year of the subject project. The 2017 peak hour volumes are shown on
Exhibit 5.

Trip Generation

The Rockwood Manor facility has the capacity for approximately 170 individuals indoors or 200
individuals for an outdoor event. Based on this information, for the purposes of this analysis
we are presenting a “worst case” scenario and assuming an event for 200 people.

Based on studies obtained of other similar type facilities, we have prepared Exhibit 6 which
shows the trips projected to be generated by the subject facility for both the weekday morning
and evening peak hours and the weekend peak hour. Once again, these numbers are based on
the maximum capacity of the subject facility and the highest one hour volumes along the
adjacent roadways..

The peak hour trips shown on Exhibit 6 were then distributed and assigned to the nearby road
system as shown on Exhibit 7. Exhibit 8 shows the total peak hour volumes, which combines

the trips projected to be generated by the subject facility along with the background traffic
conditions.

Intersection Capacity Analyses and Two-Lane Highway Capacity Manual Methodology Analysis
have been conducted for the study area roadways and intersections and the results are shown
on Exhibit 9. Copies of the capacity worksheets are contained in Appendix B of this report.

A review of Exhibit 9 indicates that both of the access points to the subject facility along with
the Belfast Road and McArthur Boulevard roadway segments are projected to operate at
acceptable levels of service based on accepted standards for Montgomery County even when
assuming an extreme worst case for the use of the subject facility.

Summary of Findings

Based on the information contained in this Technical Memorandum, it is our opinion that the
proposed modifications to the Rockwood Manor Facility would not result in unsatisfactory
traffic conditions along the adjacent roadways in Montgomery County.



If you have any questions concerning this information, please do not hesitate to contact me.

Sincerely,

Al G

Glenn Cook
Vice President

GEC/clg
(F:\2014\2014-0615_Rockwood Manor\DOCS\CORRESP\ANALYST\Technical Memorandum.docx)
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EXHIBIT 1
SITE LOCATION MAP

myc, 140615_rockwood manor\initial\ex.dwg-loc_st, f10/3/2014
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EXHIBIT 3
EXISTING LANE USE

myc, 140615_rockwood manor\initial\ex.dwg-lu-exist, f7/10/2014
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EXHIBIT 4
EXISTING PEAK HOUR
TRAFFIC VOLUMES

myc, 140615_rockwood manor\initial\ex.dwg-exist, f7/10/2014
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Note: Traffic growth of 2% per year was applied to through traffic along MacAuthur Blvd for 3 years.
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EXHIBIT 5

BACKGROUND PEAK HOUR

TRAFFIC VOLUMES

myc, 140615_rockwood manor\initial\ex.dwg-back, f7/10/2014




TRIP GENERATION

IMORNING PEAK HOUR EVENING PEAK HOUR WEEKEND PEAK HOUR

Rockwood Manor

Banquet Hall Trip Rate(trips/seat) 0.28 0 0.28 0.28 0.15 043 0.28 015 0.43

200 Seats 56 0 56 56 30 86 56 30 86

Note:
1. The following resources were reviewed to determine the trip rates for banquet facilities. The highest rates are choosen for a more
conservative approach.
a. TIS for Valhalla Brandywine prepared by McMahon, Oct 14, 2008.
b. TIS for The Regent at Stone House prepared by The Traffic Group, Jul 1, 2014,
c. Trip generation rates from NIDOT.
2. Itis assumed that there are only inbound trips during the morning peak hour and they are the same as evening peak hours.

r- EXHIBIT 6

% TRIP GENERATION
FOR SUBJECT SITE

\Group Y,

myc, 140615\initial\trip.xIs-site, f10/02/14
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CLV Analysis

Intersection

AM Peak

Total Traffic

PM Peak

Weekend
Peak

MacArthur Blvd & New Entrance
Belfast Rd & New Exit

LOS / CLV |LOS /CLV |LOS / CLV
A /621 A /696 A /325
A /54 A /54 A /56

HCM Two-Lane Highway Analysis

AM Peak

Total Traffic

PM Peak

Weekend
Peak

Group

Highway Segment
MacAuthur Blvd
from Belfast Rd/Site Entrance 0.41 0.46 0.21
North of Site Entrance 0.42 0.43 0.18
Belfast Rd
From Site Exit to MacAuthur Blvd 0.04 0.04 0.04
EXHIBIT 9

RESULTS OF INTERSECTION
CAPACITY ANALYSES

myc, 140615\initiallos.xls-results, f10/02/14




APPENDIX A

Traffic Counts
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APPENDIX B

Capacity Analysis Worksheets



CRITICAL LANE VOLUME (CLV) METHODOLOGY
for Montgomery County

E/W Road: New Entrance
N/S Road: Macarthur Blvd
Conditions: Total Traffic

Date of Count:
Day of Count:

myc, 140615\initialclv\1.xls-¢lv, f10/02/14

Analyst: Ming-Yu Chien

N MACARTHUR BLVD
~ 308 17 PM
604 17 AM
T L
TL
l
| NEW ENTRANCE
TR
T R
AM 79 39
PM 640 39
MACARTHUR BLVD
Capacity Analysis
Morning Peak Hour Evening Peak Hour
Thru Volumes +Opposing Lefts AM Thru Volumes + Opposing Lefts PM
Dir | VOL xLUF  =Total VOL  xLUF =Total CLvV Dir | VOL xLUF  =Total VOL  xLUF =Total CLV
WB| 0 0.00 0 0 WB| 0 0.00 0 0
NB[ 118 1.00 118 17 1.00 17 NB| 679 1.00 679 17 1.00 17
621 696
SB| 621 1.00 621 SB| 325 1.00 325
CLV TOTAL= 621 CLv TOTAL=| 696
Scenario ID - TOT1




CRITICAL LANE VOLUME (CLV) METHODOLOGY

for Montgomery County
E/W Road: New Entrance Date of Count:

N/S Road: Macarthur Blvd
Conditions: Total Traffic

Day of Count:
Analyst: Ming-Yu Chien

myc, 140615Ninitial\ch\1.xls-sat, 10/02/14

1he
Tffic

| NEW ENTRANCE

Dir

5 MACARTHUR BLVD
Peak:
247 17 SUN
T L
TL
]
TR
T R
SUN 269 39
MACARTHUR BLVD
Capacity Analysis
Weekend Peak Hour
Thru Volumes +(Opposing Lefts SUN

VOL xLUF  =Tofal VOL  xLUF =Total CLV

WB

0 0.00 0 0

NB

SB

308 1.00 308 17 1.00 17
325

264 1.00 264

Scenario ID -

CLV TOTAL= 325

TOT1




CRITICAL LANE VOLUME (CLV) METHODOLOGY

for Montgomery County

E/W Road: Belfast Rd
N/S Road: New Exit
Conditions: Total Traffic

Date of Count:
Day of Count:

Analyst: Ming-Yu Chien

myc, 140615\initiahciv\2 xls-clv, 110/02/14

T
e

NEW EXIT
30 PM
~N
0 AM
R
R
BELFAST RD | —T 0 0
T 54 24
AM PM
BELFAST RD
Capacity Analysis
Morning Peak Hour Evening Peak Hour
Thru Veolumes +Opposing Lefts AM Thru Volumes +Opposing Lefts PM
Dir| VOL xLUF  =Total VOL  xLUF =Total CLV Dir| VOL xLUF  =Total VOL  xLUF =Total CLV
SB 0 1.00 0 0 SB 30 1.00 30 30
54 24
WB| 54 1.00 54 0 0.00 0 WB| 24 1.00 24 0 0.00 0
CLvV TOTAL:| 54 CLV TOTAL= 54
Scenario ID - TOT2




CRITICAL LANE VOLUME (CLV) METHODOLOGY
for Montgomery County

E/W Road: Belfast Rd
N/S Road: New Exit
Conditions: Total Traffic

Date of Count:
Day of Count:
Analyst: Ming-Yu Chien

myc, 140615\initial\ch\2 xls-sat, 110/02/14

L

Tt
e

Scenario ID - TOT2

NEW EXIT
Peak:
N
30 0 SUN
R L
R
BELFAST RD | —T 0
26
SUN
SUN
0
3 BELFAST RD
Capacity Analysis
Weekend Peak Hour
Thru Volumes + Opposing Lefts SUN
Dir | VOL xLUF  =Total VOL  xLUF =Total CLV
SB 30 1.00 30 30
26
WB| 26 1.00 26 0 0.00 0
CLv TDTAL=| 56




DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General Information Site Information
Analyst RH Highway / Direction of Travel MacAuthur Bivd
Agency or Company The Traffic Grop, Inc. From/To Belfast Rd/Entrance
Date Performed 7/3/2014 Jurisdiction Montgomery Couny, MD
Analysis Time Period AM Peak Analysis Year Total
Project Description: Rockwood Manor
Input Data
_____________ 3 Shoulderwidh T wt ﬂ
{8 L L
Lans width M Class | highway Class Il highway
. = ;
[ Lane width  h Terrain I Level i Rolling
e Grade Length mi Up/down
_____________ b ,_S_Iwﬂlc_l_.r_mgth_ _—:-_--_-_.'_t - Peak-hour factor, PHF 0.88
No-passing zone 100%
Segmentlength, Ly . mi Show Honih Arrowr % Trucks and Buses , Py 5%
o % Recreational vehicles, Pp 5%
Analysis direction vol., Vg 604veh/h Access points/ mi 0
Opposing direction vol., VV, 118vehih
Average Travel Speed
Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E (Exhibit 20-9 or 20-15) 1.1 LE
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, f,,,=1/ (1+ PH(E-1)+P(Eg-1) ) 0.995 0.966
Grade adjustment factor 1, f; (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate2, v,(pc/h) vi=Vi/(PHF*f,,,* ) 690 139

Free-Flow Speed from Field Measurement

Estimated Free-Flow Speed

Field measured speed?, S¢ mith
Observed volume?, V, veh/h
Free-flow speed, FFS,; FFS=S.,,+0.00776(V{ f, ) mi/h

Adjustment for no-passing zones, f,, (Exhibit 20-19) 3.0 mi/h

Base free-flow speed3, BFFS., 45.0 mim
Adj. for lane width and shoulder width,3 f, ;(Exh 20-5) 2.6 mih
Adj. for access points3, f, (Exhibit 20-5) 0.0 mih
Free-flow speed, FFS; (FSS=BFFS-f o-f,) 42.4 mimh
Average travel speed, ATS=FFS-0.00776v,-f,, 32.9 mimh

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E{(Exhibit 20-10 or 20-16) 1.0 1.1
Passenger-car equivalents for RVs, Eg, (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, f,,,=1/ (1+ P(E{-1)+Pg(Eg-1) ) 1.000 0.995
Grade adjustment factor!, f5 (Exhibit 20-8 or 20-14) 1.00 1.00
Directional flow rate?, vi(pc/h)=Vi{(PHF*fi* fs) 686 135
Base percent time-spent-following4, BPTSF(%)=1 l)f.)(1—eﬁ\'db ) 55.3
Adj. for no-passing zone, fE {Exhibit. 20-20) 26.1
Percent time-spent-following, PTSF(%)=BPTSF+f i 77.1
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 20-3 or 20-4) D
Volume to capacity ratio, v/ic=V,/ 1,700 0.41
Peak 15-min veh-miles of travel, VMT,; (veh- mi)=0.25L (V/PHF) 17
Peak-hour vehicle-miles of travel, VM T (veh- mi=V*L, 60
Peak 15-min total travel time, TT,;(veh-h)=VMT ;/ATS 0.5

Notes

1. If the highway is extended segment (level) or rolling terrain, f{G=1.0 .
2. If vi{vq or v,) >=1,700 pc/h, terminate analysis—the LOS is F.

3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.

5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General Information

Site Information

Analyst RH

Agency or Company The Traffic Grop, Inc.
Date Performed 7/3/2014

Analysis Time Period PM Peak

Highway / Direction of Travel MacAuthur Bivd
From/To Belfast Rd/Entrance
Jurisdiction Montgomery Couny, MD
Analysis Year Total

Project Description: Rockwood Manor

Input Data
_____________ ¥ Shoulderwidh ﬁ?‘ j [ Class | high I Class Il h
3 > ass | highwa! i i
-— Lane width fl g_ ¥ aesll Ioghvey
[ Lanc widih Terrain i Level r Rolling
= o Grade Length mi Up/down
_____________ ¥ Shoulderwidth . ... 1 | Peak-hour factor, PHF 0.88
No-passing zone 100%
Segmentlength, Ly mi Show Rorh Artoer % Trucks and Buses , Py 5%
% Recreational vehicles, P, 5%
Analysis direction vol., V4 679veh/h Access points/ mi 0
Opposing direction vol., V, 308veh/h
Average Travel Speed
Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, Et (Exhibit 20-9 or 20-15) 1.1 12
Passenger-car equivalents for RVs, E (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, f,,,=1/ (1+ P(E{-1)+P(E-1) ) 0.995 0.990
Grade adjustment factor 1, f; (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate?, v(pc/h) v=V/(PHF*f,* f5) 775 354

Free-Flow Speed from Field Measurement

Estimated Free-Flow Speed

. . Base free-flow speed?, BFFSy, 45.0 mimh
Field measured speed3, Sy, mi/h . ) .
Adj. for lane width and shoulder width,3 f, ((Exh 20-5) 2.6 mi/h
Observed volume3, V; veh/h ) . .
) Adj. for access points3, f, (Exhibit 20-5) 0.0 mith
Free-flow speed, FFS,; FFS=S.,,+0.00776(V/ f,,) mi/h )
) ) " ! Free-flow speed, FFS, (FSS=BFFS-f f,) 42.4 mimh
Adjustment for no-passing zones, f,, (Exhibit 20-19) 3.0 mih )
Average travel speed, ATS=FFS-0.00776v,, 30.6 mim
Percent Time-Spent-Following
Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E(Exhibit 20-10 or 20-16) 1.0 1.1
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, =1/ (1+ P{(E;-1)+Pg(Ex-1) ) 1.000 0.995
Grade adjustment factor?, fg (Exhibit 20-8 or 20-14) 1.00 1.00
Directional flow rate?, vi{pc/h)=Vi/(PHF *fiy* fo) 772 352
Base percent time-spent-following#, BPTSF(%)=100(1 -gavd® ) 63.4
Adj. for no-passing zone, fnp (Exhibit. 20-20) 28.9
Percent time-spent-following, PTSF(%)=BPTSF+f - 83.3
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 20-3 or 20-4) D
Volume to capacity ratio, v/c=V,/ 1,700 0.46
Peak 15-min veh-miles of travel, VMT, ; (veh- mi)=0.25L(V/PHF) 19
Peak-hour vehicle-miles of travel, VMTg,(veh- mi)=V*L, 68
Peak 15-min fotal travel time, TT,;(veh-h)=VMT,/ATS 0.6

Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .

2. If vi(v4 or v,) >=1,700 pc/h, terminate analysis—the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.

5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General Information Site Information
Analyst RH Highway / Direction of Travel MacAuthur Bivd
Agency or Company The Traffic Grop, Inc. From/To Belfast Rd/Entrance
Date Performed 7/3/2014 Jurisdiction Montgomery Couny, MD
Analysis Time Period Weekend Peak Analysis Year Total
Project Description: Rockwood Manor
Input Data
————————————— F TRl e T e o I
[ Shoulderwickh 1t 1™ Siasaliih — ‘
-— [ Lane widih T ass | highway Class Il highway
Lane width Terrain I~ Level [ Rolling
F o T— Grade Length mi Up/down
_____________ ‘!"_‘ELhCLUId_' L |£|th_ o0 Peak-hour factor, PHF 0.88
No-passing zone 100%
Segmentlength. L, mi Show Horth frrowr % Trucks and Buses , Py 5%
% Recreational vehicles, P 5%
Analysis direction vol., Vg4 308veh/h Access points/ mi 0
Opposing direction vol., V| 247veh/h
Average Travel Speed
Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E; (Exhibit 20-9 or 20-15) 1.2 1.7
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, f,,, =1/ (1+ P (E{-1)+P(Ex-1) ) 0.990 0.966
Grade adjustment factor 1, fg (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate?, v(pc/h) vi=V/(PHF* " f) 354 291

Free-Flow Speed from Field Measurement

Estimated Free-Flow Speed

Base free-flow speed?, BFFS, 45.0 mih
Field measured speed3, Sg, mi/h . . i FM . e
Adj. for lane width and shoulder width,3 f, ,(Exh 20-5) 2.6 mih
Observed volume3, V; veh/h )
. Adj. for access points3, f, (Exhibit 20-5) 0.0 mi/h
Free-flow speed, FFS; FFS=3¢,+0.00776(V/ f,,) mifh )
. . . X Free-flow speed, FFS; (FSS=BFFS- f,) 42.4 mi/h
Adjustment for no-passing zones, f,, (Exhibit 20-19) 3.4 mimh i
Average travel speed, ATS=FFS-0.00776v,-f,, 34.0 mi/h
Percent Time-Spent-Following
Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E{(Exhibit 20-10 or 20-16) 1.1 1.1
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, f, =1/ (14 P{(E-1)+Pg(E-1) ) 0.995 0995
Grade adjustment factor!, fg (Exhibit 20-8 or 20-14) 1.00 1.00
Directional flow rate2, vi(pc/h)=Vi/(PHF*f* fa) 352 282
Base percent time-spent-following*, BPTSF(%)=100(1-3“@h ) 36.9
Adij. for no-passing zone, frlp (Exhibit. 20-20) 53.4
Percent time-spent-following, PTSF(%)=BPTSF+f i 66.6
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 20-3 or 20-4) C
Volume to capacity ratio, v/ic=V,/ 1,700 0.21
Peak 15-min veh-miles of travel, VMT, 5 (veh- mi)=0.25L(V/PHF) 9
Peak-hour vehicle-miles of travel, VMTg(veh- mi)=V*L, 31
Peak 15-min total travel ime, TT,s(veh-h)=VMT,//ATS 0.3

Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .

2. If vi(vq or v,) >=1,700 pc/h, terminate analysis—the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.

5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General Information

Site Information

Analyst RH Highway / Direction of Travel MacAuthur Bivd
Agency or Company The Traffic Grop, Inc. From/To North of Entrance
Date Performed 7/3/2014 Jurisdiction Montgomery Couny, MD
Analysis Time Period AM Peak Analysis Year Total
Project Description: Rockwood Manor
Input Data
_____________ ¥ shoulderwidh T n | I ctss i I
; ass
-— Lane width i E |iway S e,
— Lane width Terain Level [ Roling
P Grade Length mi Up/down
_____________ b '_S_hﬁ_l_"‘i r_-\,liltll R T ) Peak-hour factor, PHF 0.88
No-passing zone 100%
Segment length, Ly mi Show Harih rroer % Trucks and Buses , Py 5%
o % Recreational vehicles, Py~ 5%
Analysis direction vol., V4 621veh/h Access points/ mi 0
Opposing direction vol., V, 79veh/h

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, Ey (Exhibit 20-9 or 20-15) 1.1 1.7
Passenger-car equivalents for RVs, E; (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, f,,=1/ (14 P{(E{-1)+Pg{Ec-1) ) 0.995 0.966
Grade adjustment factor 1, f; (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate?, vi{pc/h) vi=V{/(PHF*f,,* f5) 709 93

Free-Flow Speed from Field Measurement

Estimated Free-Flow Speed

Field measured speed3, S, mi/h
Observed volume3, V; veh/h
Free-flow speed, FFS,; FFS=5;,+0.00776(V/ f) mi/h
Adjustment for no-passing zones, f,, (Exhibit 20-19) 2.4 mith

Base free-flow speed?, BFFS.,

Adj. for lane width and shoulder width,3 f, (Exh 20-5)
Adj. for access points3, f, (Exhibit 20-5)

Free-flow speed, FFS; (FSS=BFFS-f f,)

Average travel speed, ATS=FFS-0.00776v,-f,,

45.0 mimh
2.6 mith
0.0 mith
42.4 mim
33.8 mim

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E{(Exhibit 20-10 or 20-16) 1.0 1.1
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, =1/ (1+ P{(E-1)+Pg(Ex-1) ) 1.000 0.995
Grade adjustment factor!, fg (Exhibit 20-8 or 20-14) 1.00 1.00
Directional flow rate?, vi(pc/h)=V/(PHF*fi* fe) 706 90

Base percent time-spent-following#, BPTSF(%)=100(1 —eﬂde) 56.3
Adj. for no-passing zone, f,, (Exhibit. 20-20) 21.9
Percent time-spent-following, PTSF(%)=BPTSF+{ ip 75.7
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4) D
Volume to capacity ratio, v/ic=V,/ 1,700 0.42
Peak 15-min veh-miles of travel, VMT, ; (veh- mi)=0.25L (V/PHF) 18
Peak-hour vehicle-miles of travel, VMT,(veh- mi)=V*L, 62
Peak 15-min fotal travel time, TT,;(veh-h)=VMT,/ATS 0.5

Notes

2. If vi(v4 or v,) »=1,700 pc/h, terminate analysis—the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .

5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General Information

Site Information

Analyst RH Highway / Direction of Travel MacAuthur Bivd
Agency or Company The Traffic Grop, Inc. From/To North of Enfrance
Date Performed 7/3/2014 Jurisdiction Montgomery Couny, MD
Analysis Time Period PM Peak Analysis Year Total
Project Description: Rockwood Manor
Input Data
_____________ B ek b i St TR MR el
[ Shoulder wiclth it —— 4l )
Lone width i ass |iway ass |l highway
Lo iath Terrain I Level ™ Rolling
- Grade Length mi Up/down
_____________ 3 '_S_huﬂli"_‘“iml e Peak-hour factor, PHF 0.88
No-passing zone 100%
Segmentlength, &Ly . mi Show: Horh frroer % Trucks and Buses , Py 5%
o % Recreational vehicles, P, 5%
Analysis direction vol., Vg4 640vehrh Access points/ mi 0
Opposing direction vol., V, 325veh/h

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E; (Exhibit 20-9 or 20-15) 1.1 1.2
Passenger-car equivalents for RVs, Eg, (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, f,,,=1/ (1+ P{E{-1)+P{Ec-1) ) 0.995 0.990
Grade adjustment factor 1, f; (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate2, vi(pc/h) vi=V/(PHF*f,* f5) 731 373

Free-Flow Speed from Field Measurement

Estimated Free-Flow Speed

Field measured speed3, Sg,

Observed volume3, V;

Free-flow speed, FFS; FFS=S.,+0.00776(V/ f )
Adjustment for no-passing zones, f,, (Exhibit 20-19)

mith
veh/h

mith
2.9 mimh

Base free-flow speed3, BFFS,,

Adj. for lane width and shoulder width,3 f (Exh 20-5)

Adj. for access points3, f, (Exhibit 20-5)
Free-flow speed, FFS, (FSS=BFFS-f f,)
Average travel speed, ATS=FFS-0.00776v,-f,,

45.0 mi/h
2.6 mimh
0.0 mi/h
42.4 mi/mh
31.0 mi/mh

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E{(Exhibit 20-10 or 20-16) 1.0 1.1
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, f,, =1/ (14 P{(E{-1)+Pg(Ep-1) ) 1.000 0.995
Grade adjustment factor!, fg (Exhibit 20-8 or 20-14) 1.00 1.00
Directional flow rate?, vi{pc/h)=Vi/(PHF*fip* fe) 727 371

Base percent time-spent-following4, ESF‘T.':“:F(%)=1':Jl3|(1-ea'4f.1h ) 61.6
Adj. for no-passing zone, f__ (Exhibit. 20-20) 31.1
Percent time-spent-following, PTSF(%)=BPTSF+f 82.2
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4) D
Volume to capacity ratio, vic=V,/ 1,700 0.43
Peak 15-min veh-miles of travel, VMT, ; (veh- mi)=0.25L (V/PHF) 18
Peak-hour vehicle-miles of travel, VMTgq{veh- mi)=V*L, 64
Peak 15-min total travel time, TT,(veh-h)=VMT,/ATS 0.6

Notes

2. If vi{vq or v,) >=1,700 pc/h, terminate analysis—the LOS is F.
3. For the analysis direction only.
4., Exhibit 20-21 provides factors a and b.

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .

5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General Information

Site Information

Analyst RH Highway / Direction of Travel MacAuthur Bivd

Agency or Company The Traffic Grop, Inc. From/To North of Entrance

Date Performed 7/3/2014 Jurisdiction Montgomery Couny, MD
Analysis Time Period Weekend Peak Analysis Year Total

Project Description: Rockwood Manor

Input Data
************* e Lo i bl R el e
L Shoulder wiclth : _h
-— I Lane width _h
— I Lane width
_____________ ¥ Shoulderwidth . 1 |
Segment length, L, mi
Analysis direction vol., V4 269veh/h
Opposing direction vol., V, 264veh/h

o
I Class | highway |

. I
Terrain i Level

Grade Length mi
Peak-hour factor, PHF
No-passing zone

Shoe Horth frroe % Trucks and Buses , Py

% Recreational vehicles, Py

Access points/ mi

Class Il highway

I Rolling

Up/down

0.88
100%

5%
5%
0

Average Travel Speed

Analysis Direction (d) Opposing Direction (0)
Passenger-car equivalents for trucks, Ey (Exhibit 20-8 or 20-15) 1.2 1.2
Passenger-car equivalents for RVs, Ep, (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, f,,,=1/ (1+ P{(E{-1)+P(Eg-1) ) 0.990 0.990
Grade adjustment factor !, fg (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate2, v,(pc/h) vi=V/(PHF** f) 309 303

Free-Flow Speed from Field Measurement

Estimated Free-Flow Speed

Field measured speed3, S,
Observed volume?, V,
Free-flow speed, FFS, FFS=Sg,+0.00776(V{ f,,, )

Adjustment for no-passing zones, f,, (Exhibit 20-19)

mi/h
veh/h

mi/h
3.3 mih

Base free-flow speed?, BFFS;,,

Adj. for lane width and shoulder width,? f, o(Exh 20-5)
Adj. for access points?, f, (Exhibit 20-5)

Free-flow speed, FFS,; (FSS=BFFS-f -f,)

Average travel speed, ATS=FFS-0.00776v-,,

450 mimh
2.6 mimh
0.0 mim
42.4 mimh
34.3 mimh

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E{(Exhibit 20-10 or 20-16) 1.1 1.1
Passenger-car equivalents for RVs, Ep (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, f;, =1/ (1+ P{(E;-1)+P(Eg-1) ) 0.995 0.995
Grade adjustment factor, fg (Exhibit 20-8 or 20-14) 1.00 1.00
Directional flow rate?, vi(pc/h)=V{/{(PHF*fi* fa) 307 302

Base percent time-spent-following#, BPTSF(%)=100(1 -eavd” ) 33.7
Adj. for no-passing zone, f_, (Exhibit. 20-20) 56.3
Percent time-spent-following, PTSF(%)=BPTSF+f np 62.1
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4) (o}
Volume to capacity ratio, v/c=V,/ 1,700 0.18
Peak 15-min veh-miles of travel, VMT,; (veh- mi)=0.25L(V/PHF) 8
Peak-hour vehicle-miles of travel, VMTg,(veh- mi)=V*L, 27
Peak 15-min total travel time, TT,5(veh-h)=VMT,s/ATS 0.2

Notes

2. If wi{vg Or v,) >=1,700 pc/h, terminate analysis—the LOS is F.
3. For the analysis direction only.
4., Exhibit 20-21 provides factors a and b.

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .

5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

54vehl/h
17veh/h

Analysis direction vol., V4
Opposing direction vol., V,

General Information Site Information
Analyst RH Highway / Direction of Travel Belfast Rd
Agency or Company The Traffic Grop, Inc. From/To Site Exit/MacAuthur Bivd
Date Performed 7/3/2014 Jurisdiction Montgomery Couny, MD
Analysis Time Period AM Peak Analysis Year Total
Project Description: Rockwood Manor
Input Data
______________ Shoulder width 1t | ™ s ik .
3 i I Il high
-— Lane width A || ass | highway ass Il highway
— Lane widih 1t Terrain I Level r Rolling
Grade Length mi Up/down
Peak-hour factor, PHF 0.88
= Ne-passing zone 100%
Segment length, L, mi Shos Hanh frrow % Trucks and Buses , Py 5%

% Recreational vehicles, Py 5%

Access points/ mi

0

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E; (Exhibit 20-9 or 20-15) 1.7 1.7
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, f,,, =1/ (1+ PL(E-1)+P(E-1) ) 0.966 0.966
Grade adjustment factor 1, f; (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate2, v(pc/h) v=V/(PHF*f,,* ;) 64 20

Free-Flow Speed from Field Measurement

Estimated Free-Flow Speed

Field measured speed?, Sgy mitm
Observed volume?, V, veh/h
Free-flow speed, FFS; FFS=S,,+0.00776(V{ f,,) mi/h
Adjustment for no-passing zones, f,, (Exhibit 20-19) 2.4 mih

Base free-flow speed?, BFFSy,

Adj. for lane width and shoulder width,3 f, ;(Exh 20-5)
Adj. for access points3, f, (Exhibit 20-5)

Free-flow speed, FFS, (FSS=BFFS-f f,)

Average travel speed, ATS=FFS-0.00776v,-f,,

45.0 mi/m
4.2 mim
0.0 mith
40.8 mi/h
37.7 mith

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E{Exhibit 20-10 or 20-16) g 5 1.1
Passenger-car equivalents for RVs, E; (Exhibit 20-10 or 20-18) 1.0 1.0
Heavy-vehicle adjustment factor, f,,,=1/ (1+ P(E-1)+PR(Eg-1) ) 0.995 0.995
Grade adjustment factor?, f; (Exhibit 20-8 or 20-14) 1.00 1.00
Directional flow rate?, vi(pe/h)=Vil(PHF*fuy* fe) 62 19

Base percent time-spent-following4, BPTSF(%)=100(1 -eavg® ) 7.5
Adj. for no-passing zone, fnp (Exhibit. 20-20) 48.2
Percent time-spent-following, PTSF(%)=BPTSF+f i 44.4
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4) B
Volume to capacity ratio, v/e=V,/ 1,700 0.04
Peak 15-min veh-miles of travel, VMT, ; (veh- mi)=0.25L(V/IPHF) 2
Peak-hour vehicle-miles of travel, VMTgq(veh- mi)=V*L, 5
Peak 15-min total travel time, TT,5(veh-h)=VMT, /ATS 0.1

Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If wi{vq or v,) >=1,700 pc/h, terminate analysis—the LOS is F.

3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.

5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General Information

Site Information

Analyst RH Highway / Direction of Travel Belfast Rd

Agency or Company The Traffic Grop, Inc. From/To Site ExitMacAuthur Bivd
Date Performed 7/3/2014 Jurisdiction Montgomery Couny, MD
Analysis Time Period PM Peak Analysis Year Total

Project Description: Rockwood Manor

Input Data
————————————— e = - el
[ Shoulder widhh
-— [ Lane width
— | Lane width
R e v Shoulderwidth
Segmentlength. L, i
Analysis direction vol., V4 54veh/h
Cpposing direction vol., V, 38veh/h

I Class | highway =2 Class Il highway

Terrain = Level i Rolling

Grade Length mi Up/down

Peak-hour factor, PHF 0.88

No-passing zone 100%
Shioer Horth Aevow % Trucks and Buses , Py 5%

% Recreational vehicles, Py 5%

Access points/ mi 0

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, Ey (Exhibit 20-9 or 20-15) 1.7 1.7
Passenger-car equivalents for RVs, E, (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, =1/ (1+ P-(E;-1)+Pg(Eg-1) ) 0.966 0.966
Grade adjustment factor 1, f (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate2, v(pc/h) vi=V/(PHF*f,,* fo) 64 45

Free-Flow Speed from Field Measurement

Estimated Free-Flow Speed

Field measured speed3, Sgy, mi/h
Observed volume3, V; veh/h
Free-flow speed, FFS, FFS=S.,+0.00776(V/ f,, ) mish
Adjustment for no-passing zones, f,,  (Exhibit 20-19) 2.4 mi/h

Base free-flow speed?, BFFSy, 45.0 mifh
Adj. for lane width and shoulder width,3 f, ;(Exh 20-5) 4.2 mih
Adj. for access points3, f, (Exhibit 20-5) 0.0 mith
Free-flow speed, FFS; (FSS=BFFS-f of,) 40.8 mim
Average travel speed, ATS=FFS-0.00776v,,, 37.6 mih

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E{(Exhibit 20-10 or 20-16) 1.1 1.1
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, f,, =1/ (1+ P{E+-1)+Pc(Eg-1) ) 0.995 0.995
Grade adjustment factor!, f; (Exhibit 20-8 or 20-14) 1.00 1.00
Directional flow rate2, vi(pc/h)=V{/(PHF*fi* fg) 62 43
Base percent time-spent-following4, BPTSF(%)=100(‘1-&3\-“5b ) 7.5
Adj. for no-passing zone, fﬂp (Exhibit. 20-20) 53.4
Percent time-spent-following, PTSF(%)=BPTSF+f 39.0
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 20-3 or 20-4) A
Volume to capacity ratio, vic=V/ 1,700 0.04
Peak 15-min veh-miles of travel, VMT, ; (veh- mi)=0.25L,(V/PHF) 2
Peak-hour vehicle-miles of travel, VMTg,(veh- mi)=V*L, 5
Peak 15-min total travel time, TT,;(veh-h)=VMT,/ATS 0.1

Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi{vq or v,) >=1,700 pc/h, terminate analysis—-the LOS is F.

3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.

5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General Information Site Information
Analyst RH Highway / Direction of Travel Belfast Rd
Agency or Company The Traffic Grop, Inc. From/To Site Exit/MacAuthur Bivd
Date Performed 7/3/2014 Jurisdiction Montgomery Couny, MD
Analysis Time Period Weekend Peak Analysis Year Total
Project Description: Rockwood Manor
Input Data
“““““““““““““ ¥ Shoulderwidh 1t | ™ s B 1 _
. [ Lane widih i h ass | highway lass Il highway
e | Lane width ;’er;aml- hw Level "y Rolling
Tor i rade Lengtl mi p/down
_____________ ¥ Shoulderwidth . M| Peak-hour factor, PHF 0.88
No-passing zone 100%
Segmentlength, L, mi Show Honth Arreer % Trucks and Buses , Py 5%
o % Recreational vehicles, P, 5%
Analysis direction vol., Vg 56veh/h Access points/ mi 0
Opposing direction vol., V,, 31veh/h

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E; (Exhibit 20-9 or 20-15) 1.7 1.7
Passenger-car equivalents for RVs, Ep (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, f, =1/ (1+ P{(Er-1)+Pg(E-1) ) 0.966 0.966
Grade adjustment factor 1, f; (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate2, v,(pc/h) vi=Vi/(PHF*,,,* f5) 66 36

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed

_ ) Base free-flow speed3, BFFS., 45.0 mi/m
Field measured speed?, S, mish ) . .
Adj. for lane width and shoulder width,? f, ;(Exh 20-5) 4.2 mimh
Observed volume3, V, veh'h i ints?, T, (Exhibit 20-5)
i . for access points?3, xhibit 20- 0.0 mith
Free-flow speed, FFS; FFS=S,,,+0.00776(V/ f,;, ) mifh ! 4 A ;
. . - ) Free-flow speed, FFS; (FSS=BFFS-f -f,) 40.8 mi/h
Adjustment for no-passing zones, f,, (Exhibit 20-19) 2.4 mi/h i
Average travel speed, ATS=FFS-0.00776v,-f,, 37.6 mih
Percent Time-Spent-Following
Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E(Exhibit 20-10 or 20-16) 1.1 1.1
Passenger-car equivalents for RVs, E (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, f;, =1/ (1+ P{(E-1)+Pg(Eg-1) ) 0.995 0.995
Grade adjustment factor!, f5 (Exhibit 20-8 or 20-14) 1.00 1.00
Directional flow rate?, vi(pc/n)=Vi/(PHF*f* fs) 64 35
Base percent time-spent-following?, BPTSF(%)=100(1—ean" ) 7.7
Adj. for no-passing zone, fnp (Exhibit. 20-20) 51.2
Percent time-spent-following, PTSF(%)=BPTSF+f - 40.8
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 20-3 or 20-4) B
Volume to capacity ratio, vic=V,/ 1,700 0.04
Peak 15-min veh-miles of travel, VMT, 5 (veh- mi)=0.25L,(V/PHF) 2
Peak-hour vehicle-miles of travel, VMTg,(veh- mi)=V*L, 6
Peak 15-min total travel time, TT,;(veh-h)=VMT, /ATS 01

Notes
1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .

2. If vi{vq or v5) >=1,700 pc/h, terminate analysis—the LOS is F.

3. For the analysis direction only.

4. Exhibit 20-21 provides factors a and b.

5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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