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APPENDIX B: LEVEL OF SERVICE DEFINITIONS

All capacity analyses are based on the procedures specified by the Transportation Research Board,
Special Report 209: Highway Capacity Manual (HCM), 2000. Levels of service (LOS) range from A
to F. A brief description of each level of service for signalized and unsignalized intersections is

provided below.

Signalized Intersections: Level of service is based upon the traffic volume present in each lane on
the roadway, the capacity of each lane at the intersection and the delay associated with each directional

movement. The levels of service for signalized intersections are defined below:

* Level of Service A describes operations with very low average delay per vehicle, i.e., less

than 10.0 seconds. This occurs when progression is extremely favorable, and most vehicles
arrive during the green phase. Most vehicles do not stop. Short signal cycle lengths may also
contribute to low delay.

* Level of Service B describes operations with average delay in the range of 10.1 to 20.0

seconds per vehicle. This generally occurs with good progression and/or short cycle lengths.
More vehicles stop than for LOS A, causing higher levels of average delay.

* Level of Service C describes operations with delay in the range of 20.1 to 35.0 seconds per

vehicle. These higher delays may result from fair progression and/or longer cycle lengths.
Individual cycle failures may begin to appear at this level. The number of vehicles stopping is
significant at this level although many still pass through the intersection without stopping. This
is generally considered the lower end of the range of the acceptable level of service in rural

areas.

* Level of Service D describes operations with delay in the range of 35.1 to 55.0 seconds per

vehicle. At LOS D, the influence of congestion becomes more noticeable. Longer delays may
result from some combination of unfavorable progression, long cycle lengths, and/or high
traffic volumes as compared to the roadway capacity. Many vehicles are required to stop and
the number of vehicles that do not have to stop declines. Individual signal cycle failures, where
all waiting vehicles do not clear the intersection during a single green time, are noticeable. This
is generally considered the lower end of the range of the acceptable level of service in urban

areas.

* Level of Service E describes operations with delay in the range of 55.1 to 80.0 seconds per

vehicle. These higher delay values generally indicate poor progression, long cycle lengths, and
high traffic volumes. Individual cycle failures are frequent occurrences. LOS E has been set as
the limit of acceptable conditions.

* Level of Service F describes operations with average delay in excess of 80.0 seconds per

vehicle. This is considered to be unacceptable to most drivers. This condition often occurs

with over-saturation, i.e., when traffic arrives at a flow rate that exceeds the capacity of the
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intersection. It may also occur at high volumes with many individual cycle failures. Poor
progression and long cycle lengths mav also contribute to such delays.

Unsignalized Intersections: At an unsignalized intersection, the major street through traffic and
right turns are assumed to operate unimpeded and therefore receive no level of service rating. The
level of service for the minor street and the major street left turn traffic is dependent on the volume
and capacity of the available lanes, and, the number and frequency of acceptable gaps in the major
street traffic to make a conflicting turn. The level of service grade is provided for each conflicting
movement at an unsignalized intersection and is based on the total average delay experienced by each
vehicle. The delay includes the time it takes a vehicle to move from the back of a queue through the

intersection.

The unsignalized intersection level of service analysis does not account for variations in driver behavior
or the effects of nearby traffic signals. Therefore, the results from this analysis usually indicates worse
levels of service than may be experienced in the field. The unsignalized intersection level of service

descriptions are provided below:

» Jevel of Service A. Describes operations where there is very little to no conflicting traffic
P Ty £

for a minor side street movement, i.e., an average total delay of less than 10.0 seconds per

vehicle.

= Level of Service B. Describes operations with average total delay in the range of 10.1 to
15.0 seconds per vehicle.

= Level of Service C. Describes operations with average total delay in the range of 15.1 to

25.0 second per vehicle.

s  Level of Service D. Describes operations with average total delay in the range of 25.1 to
35.0 seconds per vehicle.

»  Jevel of Service E. Describes operations with average total delay in the range of 35.1 to 50.0
seconds per vehicle.

* Level of Service E. Describes operations with average total delay of 50 seconds per vehicle.
LOS F exists when there are insufficient gaps of suitable size to allow a side street demand to
cross safely through or enter a major street traffic stream. This level of service is generally
evident from extremely long total delays experienced by side street traffic and by queuing on
the minor approaches. It is important to note that LOS F may not always result in long queues
but may result in adjustments to normal driver behavior.
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APPENDIX C
TRAFFIC IMPACT ANALYSIS SCOPING LETTER







AVDO
]

Virginia Department
of Transportation

PRE-SCOPE OF WORK MEETING FORM

Information on the Project
Traffic Impact Analysis Base Assumptions

1 The applicant is responsible for entering the relevant information and submitting the form to VDOT and the
locality no less than three (3) business days prior to the meeting. If a form is not received by this deadline,
the scope of work meeting may be postponed.

| contact Information
[ Consultant Name: Chris Tacinelli, Gorove/Slade Associates, Inc.
Tele: 703-787-9595
E-mail: chris.tacinelli @gorovesiade.com
E Developer/Owner Name: Dr. David L. Pittman/Larry Wright
Tele: Temple Baptist Church
E-mail.
rr-] Project Information
L

Project Name:

Loudoun County,

Locality/County: VA

Temple Baptist Church

Project Location:
(Attach regional and site
specific location map)

1S

The project is located on the west side of Ashburn Village Boulevard, just north of
Waxpool Road.

Submission Type

Comp Plan I Rezoning * Site Plan O Subd Plat O

Project Description:
(Including details on the land
use, acreage, phasing, access
location, etc. Attach additional
sheet if necessary)

The project is a rezoning application to develop a currently undeveloped parcel
into a church site of approximately 30,000 SF (1300 seats), consisting of a 500
student (K-12) private school. The property is currently zoned PD-CC (CC).
Access points serving the proposed development will be along Ashburn Village
Boulevard and Waxpool Road.

EE ==

I

Proposed Use:
(Check all that apply; attach Residential [J Commercial O Mixed Use O Other *
additional pages as necessary)

Office Use(s): Retail Use(s):

SF SF

ITE Code: ITE Code:

Services Use(s): Other Use(s):

SF Church

ITE Code: 29,700 SF, 1300 Seats

ITE Code: 560
Private School (K-12
500 Students

ITE Code: 536

Total Peak Hour Trip
Projection:

Less than 100 [J 100-499 [ 500-999 % 1,000 or more L]

It is important for the applicant to provide sufficient information to county and VDOT staff so that questions regarding

|

geographic scope, alternate methodology, or other issues can be answered at the scoping meeting.
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Page 2 0of 8

Traffic Impact Analysis Assumptions

Study Period

Existing Year: 2009 Build-out Year: 2012 Design Year: N/A

Study Area Boundaries
(Attach map)

North: Farmwell Road South: Waxpool Road

East: Red Rum Drive West:

External Factors That
Could Affect Project

(Planned road improvements,
other nearby developments)

o Proposed traffic signal: Ashburn Village Blvd and Waxpool Rd
o Waxpool Rd improvements: 4-lane divided road — from Faulkner Parkway to
Ashburn Village Bivd.

Consistency With
Comprehensive Plan
(Land use, transportation
plan)

Yes

Available Traffic Data
(Historical, forecasts)

VDOT AADT Data, Existing Traffic Counts (2009), Historical counts

Trip Distribution (%)
(Attach sketch)

PLEASE REFER TO
ATTACHED FIGURE 3

*Inbound/Outbound breakdown will be shown in
the traffic study

Annual Vehicle Trip

Peak Period for Study

2% (check all that apply) *AM

*PM * Sunday

Growth Rate: Peak Hour of Generator Varies depending on land use
éa‘\(i\h@m)v llage Blvd and Farmwell | ¢ e site driveways (AM/PM/Sun)
Study Intersections 2. Ashburn Village Blvd and Michener v
and/or Road Segments | Dr/Pipeline Plaza (AM/PM) '
(Attach additional sheets as 3. Ashburn Village Bivd and Red Rum 8
necessary) Dr (AM/PM/Sun) '
PLEASE REFER TO 4. Ashburn Village Blvd and Waxpool 9
ATTACHED FIGURE 2 Rd (AM/PM/Sun) '
5. Ashburn Village Bivd Faulkner Pkwy 10
(AM/PM) '
Internal allowance: [JYes * No Pass-by allowance: [JYes * No
Trip Adjustment Reduction: Reduction:
Factors

TDM Reduction: [ Yes * No

Software Methodology

* Synchro 7.0 O HCS (v.2000/+) 0O aaSIDRA [ CORSIM [ Other

Traffic Signal Proposed
or Affected

(Analysis software to be used,
progression speed, cycle

1. Proposed traffic signal: Ashburn Village Blvd and Waxpool Rd
2. Existing traffic signal: Ashburn Village Bivd and Farmwell Rd
3. Existing traffic signal: Ashburn Village Blvd and Michener Dr/Pipeline Plaza

It is important for the applicant to provide sufficient information to county and VDOT staff so that questions regarding

geographic scope, alternate methodology, or other issues can be answered at the scoping meeting.

==

==

-
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Page 30f 8
Tra‘m:c cstleg:a| Propased 1. Proposed traffic signal: Ashbum Village Blvd and Waxpool Rd
gna'yss <ofoware to be used 2. Existing traffic signal: Ashburn Village Blvd and Farmwell Rd
progression speed, cyde 3. Existing traffic signal: Ashburn Village Blvd and Michener Dr/Pipeline Plaza
length)
1. Proposed traffic signal: Ashburn Village Blvd and Waxpool Rd
xggg‘\’;m;nfgsge 2. Waxpool Rd improvements: 4-lane divided road — from Faulkner Parkway to
. Ashburn Village Bivd.

Considered

- Kincora
Background Traffic - Commonwealth Center
Studies Considered - Loudoun Station

- Morley Corner

- 0 Master Development Plan (MDP) O Generalized Development Plan (GDP)
Plan Submission D Preliminary/Sketch Plan * Other Plan type (Final Site, Subd. Plan)
- [0 Queuing analysis O Actuation/Coordination O Weaving analysis

Agg'tlon:é Issues to be D Merge Analysis O Bike/Ped Accommodations * Intersection(s)
adaress O TDM Measures O Other

NOTES on ASSUMPTIONS:

1. Synchro files will be obtained from VDOT

2. Existing factors, such as peak hour factors, will be used for existing scenarios. The default peak hour factor of 0.92
will be used for all future scenarios. :

3. Check Access Management guidelines

4, Provide info on hazardous locations

5. Provide summary of proffered improvements

[t 2F

AGREED: DATE: __05/27/2009
Applicant or Consultant
PRINT NAME i ade Assodciates, Inc.
?@vyt or Consu /
r E) L /
SIGNED: gL Wi oare:__ 25/ L7 [262T
VDOT Représenfative
PRINT NAME: Ales ﬁ?/ﬁfA/ 4
/VDOT Representative
SIGNED: DATE:
Local Government Representative
PRINT NAME:

Local Government Representative

It is important for the applicant to provide sufficient information to county and VDOT staff so that questions regarding
geographic scope, alternate methodology, or other issues can be answered at the scoping meeting.
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1herent Growth Rate (obtained from VDOT traffic data)

ADT Comparison
Roadway Segment From To 2005 2006 2007 2005-2006 2006-2007 2005-2007
Waxpool Rd Shellhorn Road Farmwell Road 9,100 9,000 10,000 -1% 11% 5%
Farmwell Road Ashburn Road Ashburn Village Blvd 25,000 24,000 28,000 4% 17% 6%
rip Generation: Peak Hour of Generator
T e Weekday - -o- Sunday
Land Use Code Size AM Peak Hour PM Peak Hour Daily Midday Peak Hour Daily

'n Out  Total In Out Total Total in Out Total Total

hurch 560 297 kSF 15 11 26 16 12 28 271

hurch (Sunday) 1,300 Seats 405 388 793 2,405
rivate School (K-12) 536 500 Students 248 157 405 124 171 295 1,240

otal 263 168 431 140 183 323 1,511 405 388 793 2,405

rip Generation: Adjacent Street Traffic

T e Weekday  ------ Sunday
Land Use Code Size AM Peak Hour PM Peak Hour Daily Midday Peak Hour Daily
In Out Total In Out Total Total In Out Total Total

hurch 560 28.7 kSF 11 6 17 9 8 17 271

hurch (Sunday) 2.300 Seats 405 383 793 2,405
rivate School (K-12) 536 500 Students 248 157 405 37 48 85 1,240

otal 259 163 422 46 56 102 1,511 405 388 793 2,405

t is important for the applicant to provide sufficient information to county and VDOT staff so that questions regarding
geographic scope, alternate methodology, or other issues can be answered at the scoping meeting.

==

==
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Figure 1: Area Map
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It is important for the applicant to provide sufficient information to county and VDOT staff so that questions regarding
geographic scope, alternate methodology, or other issues can be answered at the scoping meeting.
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Figure 2: Location of Approved Background Developments
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It is important for the applicant to provide sufficient information to county and VDOT staff so that questions regarding
geographic scope, alternate methodology, or other issues can be answered at the scoping meeting.
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Figure 3: Study Intersections and Direction of Approach

It is important for the applicant to provide sufficient information to county and VDOT staff so that questions regarding
geographic scope, alternate methodology, or other issues can be answered at the scoping meeting.
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Figure 3: Preliminary Site Plan
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It is important for the applicant to provide sufficient information to county and VDOT staff so that questions regarding
geographic scope, alternate methodology, or other issues can be answered at the scoping meeting.
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F.S.M. Traffic Study Guidelines (12/07) Loudoun County Virginia
Traffic Study Scoping Meeting Notes Office of Transportation Services

Pagelof4

|30 Seads / Seo Shidak k-2 |
Application Name: o Date: S ) Df} )Oal
Application Type: 2 Tt

Attendees: C lwis T = g%_,ow%g. QL“\;QJ (ol Ca(y
. - -~ v E%.z.i'j L 5

(1) Study Area: Roadways internal or adjacent to the development site shall be included in
the traffic study. The study area should be defined at the scoping meeting and as a guideline
should include other external roads to the extent that the project’s generated traffic is
anticipated to exceed 10 percent of the road’s current/existing traffic volumes (at the time of

application). Lol pre e
Comments: ___ As| L. Ao . AsL\%_ L(l/{,u.’.. ﬁ)h,/,,, A /) ’L/\,c.sqo_iw

4|

s E

i |

I

X

(5 (2) Traffic Count Locations: Traffic counts are required on the adjacent roads, the adjacent
intersections beyond the project’s frontage on adjacent roads in the study area. The AM/PM

J peak period traffic counts shall not be more than twelve (12) months old at the time of the

]

application submission. Twenty-four (24) hour weekday traffic counts are also required for

M.Q_ le—jﬂ‘ Do ""‘Sl‘f_)l‘\ﬁ{fmt lw‘l:&.%

roadway segments.
_ lwyu,ggu,ad:,» ound S

PR AVII-W-

Tolode

éﬂ'ﬁg g.,gL‘Q.g 59.14/ R ﬁ %—Ql“- Aau-l—- An.../}/qzé +7V

Stbr ¢ ublue = A'ﬁ'{a)m ["*‘J/ C"“‘"A/)#’ou[' 3

(3) Irip Generation: As a general guide to vehicle trip generation, the latest edition of the
Institute of Transportation Engineer’s (I.T.E.). Trip Generation Report shall be used. These
rates may be supplemented by additional information provided by the County. If the applicant
chooses to use different rates, they shall be documented and agreed to at the scoping meeting
prior to their use in the traffic analyses. Primary trip reductions associated with passby trips
and methodologies for trip reductions associated with passby trips shall be discussed and
agreed upon at the scoping meeting.

Comments: i“éf Pinils (e TT E B'FL Eclds Q _des
fae Thiol Keides( Sco)) -
J R S3¢)

C/S(RG';L&J.

[ |
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F.S.M. Traffic Study Guidelines (12/07) Loudoun County Virginia
Traffic Study Scoping Meeting Notes Office of Transportation Services
Page 2 of 4

(4) Traffic Volume Projections: The traffic study shall include an agreed upon build out year and

provide existing and projected traffic volumes, with and without the subject project, for
Average Daily Traffic (ADT), as well as AM and PM peak hours. The peak hour of the
project/individual land use(s) (as given in the ITE Trip Generation Report) should be added to
the corresponding AM/PM existing peak hour of the adjacent roadway traffic volumes (to
show the worst case scenario), if the peak hour of the project/individual land use(s) for the
generator is greater than the peak hour of the adjacent roadway (per ITE Trip Generation
Report). The existing peak hour of traffic on the roads adjacent to the subject project site shall
be identified. These traffic volumes shall be provided at roadway intersections and
commercial or private accessways/entrances.

Comments: _\ e = Ve C ’-{’\AL[
A%U_&Mﬁﬂ; VA badoes
-._0,. ..,..,.L? = ALl £ Corn o) : N
. - L

M

~=--/ / J

(5) LOS Analysis: Level of Service (LOS) calculations for existing and projected conditions, with

(6)

and without the subject project, for highway segments, intersection legs, and entrances shall be
provided. Calculations shall be in accordance with the Highway Capacity Manual (HCM)
and/or the Highway Capacity Software (HCS), or as may be agreed at the scoping meeting.
Traffic volumes and LOS information shall be prov1ded for each phase of development, to

mclude cond1t10ns at date of pIOJect completlon : W

Minimum Roadway/Intersection LOS Standards: Recommendations for phased
improvements to the road network links in order to maintain an acceptable LOS (minimum
LOS “D”) shall be provided. For each phase up to and including buildout, a minimum
approach and overall LOS “D” at intersections shall apply.

Comments: L\,,H |9aup&(—’——' -p.w Sy M‘A—‘i Z;g,Zauu LOS VO

-

P
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F.S.M. Traffic Study Guidelines (12/07) Loudoun County Virginia
Traffic Study Scoping Meeting Notes Office of Transportation Services
Page 3 of 4

(7) Background Traffic Assumptions: Assumptions which determine projected background
traffic, including through traffic growth rate to be applied on roadway links, shall be confirmed
at the scoping meeting. The sources for determining firture traffic projections will include one
or more of the following:

el * The Loudoun County Growth Summary or similar documents from Loudoun County.
[ I W df-—
<

CHl =

8

F
=

n

=3

3 B

=

re » The Loudoun County transportation model which incorporates COG’s Cooperative
" -L) o m Forecasts for Loudoun County.
~s b » Approved developments in the vicinity of the proposed development.
1 B
A Specific other approved development names and respective development square footage or
by residential units in the study shall be provided.
Comments: . e A 7 / P A . o 'Fﬂ
-4. 3 -51-&-— _A._.;_‘. — £y e e P C‘ — —— ¥ +L5;_W
B oo ESS RV N /Y N K '
-l:'_’:t e — S P Q3 i, z:vM p"‘—/ 2 A oo,
ooy ',. . '.— & frn 5N 74 A L‘ML
A‘i&'—w S 10 f 24;- L'.,,k'?%f -5 Iw—sv( de "it?—g.c—/ﬁ
(8) Trafﬁc/TripL%istrib tion: Directional trip distribution information shall be provided ‘for

project entrances and collector and arterial intersections within the study area for the phases
and categories (e.g., residential, office, retail, industrial and institutional) of development.

Comments: U v, ~ Lods

(9) LOS Calculations Assumptions: Traffic counts and LOS worksheets and projected traffic
volume LOS analyses, using agreed upon analysis techniques, including existing AM/PM peak

hour signal timing, shall be included as a part of the traffic study.
1osE Cht )
Comifnts; LAJ.‘U 14, ke C q/\/ LuoLv‘o 7 ’7 1. . oA % /_e.nn-u“
o lrgd . T

e .S

(10)  Mode Choice: Modal split information shall be provided for the phases of the analysis,
with sources of information identified (e.g., COG model).

Comments: A A Ches,
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(11) Safety Locations: Road safety hazards, as identified by the ISTEA set-aside funding
criteria and/or as identified by the County at the scoping meeting, within the study area shall
be analyzed for all roadway links and intersections in the traffic study.

Comments:_l,\v‘ ” Vil QA‘(‘L D) ’@N c—'\// Lo Sc.n\q',._)!%/
o L ST 5 )

L/J'
/

(12)  Traffic Mitigation Measures: If trip reduction factors are used in the study, measures
necessary to implement the reduction must be specified, with supporting documentation.

Comments: _ A, A. (A

(13) Bicyele & Pedestrian Accommodations: When bicycle and pedestrian accommodations
are used to reduce anticipated traffic volumes, a description of the physical and functional
characteristics of the proposed bicycle and pedestrian accommodations shall be provided. If
such separate bicycle accommodations (e.g., striped lanes or multi-purpose trails) are
anticipated, they shall also be identified. A description of the functional characteristics shall
be provided to identify the transportation options that thess accommodations provide (e.g.,
pedestrian access to retail center, safe bicycle route to elementary school, inter-parcel
connections to adjacent neighborhoods, access to W&OD trail, etc.)

Comments: A, A. Cﬂ.&w)

Staff Signature: X,._j,, \Q \p& Qﬁ“xm’ 5/2 7/OC>

Traffic Consultant Signature: ___ 3 7 Clussrd Mh‘@ %] ’93’ {Oﬂ

lmm/

G\LCG\OTS\FSM Traffic Study Scoping Documents\FSM Study Guidelines Application (12-07
FSM Revisions).doc



Temple Baptist Church - Traffic Impact Study

APPENDIX D
INTERSECTION CAPACITY ANALYSIS RESULTS ~ EXISTING CONDITION
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APPENDIX E

INTERSECTION CAPACITY ANALYSIS RESULTS - FUTURE CONDITIONS WITHOUT
DEVELOPMENT (2012)
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Temple Baptist Church - Traffic Impact Study

APPENDIX G
BACKGROUND DEVELOPMENTS
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Trip Generation for Background Developments

Ryan Park Center

Loudoun Station (Sunday)

Morley Corner Residential Development

ITE  eese Weekday == = seeee Weekend -
Size
Land Use Code AM Peak Hour PM Peak Hour Daily Sunday Peak Hour Daily
In Out Total in  Out Total Totel In  Out Total Total
Ryan Park Center
Residential
Condominium/Townhouse 230 117 DU 11 48 59 47 22 69 738 38 39 77 723
Ryan Park Center Total 11 48 59 47 22 69 738 38 39 77 723
hlorley Corrner
Residential
Condominium/Townhouse 230 128 DU 11 52 63 50 24 74 798 39 41 79 758
Morley Corner Total 11 52 63 50 24 74 798 39 41 79 758
Loudoun Station Sunday Peak Period
ITE Code Size In Out Total
General Office Total 710 150  ksf 9 8 17
Apartments 220 484 DU 123 124 247
Iinternal Synergy -38 -36 -74
Residential Total with Reductions 85 88 173
Shopping Center 820 400  ksf 612 636 1248
High Turnover Sit Down Restaurant 932 15 kst 153 124 277
Retail Total 765 760 1525
Internal Synergy -53 -25 -78
Pass-by 159, -115 -114 -229
Retail Total with Reductions 597 621 1218
Total Trip Gen 691 717 1408
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