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To: Rich Vetter
The Dover/ Kent MPO

From: Shilpa Mallem, TYLI
Date: - 6/14/2017

Re: Garrison Oak Traffic Study — Technical Memorandum

Introduction:

The Dover/ Kent County Metropolitan Organization (Dover/ Kent MPQO) has tasked T.Y. Lin International
(TYLI) to conduct a traffic study along the roadways and intersections surrounding the Garrison Oak
Technology Park (Tech Park) in Dover, DE. The purpose of this Technical Memorandum (Tech Memo) is
to document the process and results of the traffic study including the existing and future traffic conditions
in the study area in relation to the development of the Tech Park.

Study Area:
The Garrison Oak Tech Park is located just east of SR 1, with its access located along White Oak Road. It

is a 389 acre property comprising of 15 lots slated for development. At the time of this study, there are three
developed lots in the park, Dover Sun Park (103.4 acres), Garrison Energy Center (86.4 acres) and the Uzin
Utz manufacturing facility. One additional lot (Advantech) is expected to be developed during 2017,
creating 60 jobs on site. The rest of the lot sizes range between 10 — 14 acres each.

The Tech Park is currently located just north and east of the SR 8 interchange along SR 1. Most of the Tech
Park traffic is assumed to use this interchange and the local roads on the west side of SR 1 to access the
Tech Park. Traffic accessing the Tech Park is expected to increase in the near future as additional tenants
occupy the vacant lots. The State of Delaware owns several parcels of land along the east side of SR 1 that
may be used to construct a roadway that would connect the Tech Park with the SR 8 interchange. Figure 1
shows the location of the study area.

White Oak Road: The section of White Oak Road in the study area is an east-west roadway, located east
of US 13 in the City of Dover, DE. According to DelDOT’s Vehicle Volume Summary 2015, White Oak
Road is classified as an urban local street carrying an Average Annual Daily Traffic (AADT) of 2,374
vehicles per day (vpd). It is a two-lane roadway carrying one 11” travel lane and 8’ shoulder in each
direction. :

Acorn Lane: Acorn Lane is a north-south roadway extending between White Oak Road and North Little
Creek Road, east of Dover, DE. It is classified as an urban collector carrying an AADT of 1,149 vpd. It is
a two lane road with one 11° travel lane in each direction. There is an existing bike lane along the east side
of the roadway that extends about 2000’ north of its intersection with North Little Creek Road. Acorn Lane
currently acts as an access road for vehicles traveling along northbound (NB) and southbound (SB) State
Route (SR) 1 to access the Tech Park through North Little Creek Road and White Oak Road.

North Little Creek Road: North Little Creek Road (Little Creek Rd} in the study area is a part of the SR

8 corridor, east of Dover, DE. It is classified as a rural major collector with an AADT of 4,351 vpd. It is
also a two lane roadway with one 11’ travel lane and 8 shoulder in each direction.
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Figure 1: Study Area
Studv Intersections:

White Oak Road at Garrison Oak Drive: White Oak Road intersects Garrison Oak Dr., the access roadway
to the Tech Park as a three-legged intersection, just east of SR 1 in Dover. White Oak Road comprises the
east and west legs of the intersection, while Garrison Oak Dr. comprises the north leg of the intersection.
There are no turn lanes or traffic control devices at this intersection. Field visits showed that the traffic
exiting Garrison Oak stops for the traffic traveling through on White Oak Road.

White Oak Road at Acorn Lane: White Oak Road also intersects Acorn Lane as a three-legged intersection,
with White Oak Road comprising the east and west legs of the intersection and Acorn Lane comprising the
south leg of the intersection. There are no existing turn lanes at this intersection. The traffic along Acorn
Lane approaching White Oak Road is controlled by a STOP sign.

Little Creek Rd at Acorn Lane: Little Creek Rd intersects Acorn Lane as a three-legged intersection with
Little Creek Rd comprising the east and west legs of the intersection, while Acorn Lane comprises the north
leg of the intersection. Westbound (WB) Little Creek Rd has one through lane and one right turn lane, while
eastbound (EB) Little Creek Rd has one shared through/left turn lane and one bypass lane. Acorn Lane at
this intersection has one shared through/left/ right turn lane, and is controlled by a STOP sign.

Little Creek Rd at SR 1 ramps: Little Creek Rd intersects the SR 1 SB off-ramp as well as SR 1 NB on-
ramp as three-legged intersections on either side of the SR 1 overpass over Little Creek Rd (see Figure 1).
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At both these intersections, Little Creek Rd comprises the east and west legs of the intersections, while the
one-way ramps comprise the north legs of the intersections. The SB SR 1 off-ramp comprises of a left turn
lane and a right turn lane, and is controlled by a STOP sign. At its intersection with SR 1 NB on-ramp, EB
Little Creek Rd has one left turn lane and one through lane, and WB Little Creek Rd has one shared
through/right turn lane.

Data Collection:
TYLI collected turning movement counts at the following five intersections in the vicinity of the Tech Park:
Tech Park entrance at White Oak Road
White Oak Road at Acorn Lane
Little Creek Road at Acorn Lane
Little Creek Road at SR 1 SB off-ramp
Little Creek Road at SR 1 NB on-ramp

o=

The turning movement counts were collected between October 4, 2016 and October 13, 2016 during the
AM and PM peak hours on weekdays under clear weather conditions. These counts included car and truck
traffic traveling along the study roadways and intersections. No traffic issues or backups were noticed at
these infersections, or along the study area roadways during the field observations. Figure 2 shows the
existing turning movement counts at all five study intersections during the AM and PM peak hours.
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Figure 2: Existing Traffic — Turning Movement Counts

Existing Traffic Conditions:
The Tech Park currently has three developments, the Dover Sun Park, Garrison Oak Energy Company and

Uzin Utz facility that are operational and contribute to the existing field traffic counts. According to
information received from the City of Dover, an additional development, Advantech is scheduled to be
operational in 2017. This development will include office space for 60 employees. According to ITE’s Trip
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Generation Manual, 9™ Edition, the Trip Generation information for a General Office Building (710) with

60 employees is: . :

Weekday AM Peak Hour;

Average rate of trips: 0.48*60 = 29 trips
% Entering: 0.88*29 =25 trips
% Exiting: 0.12*29 =4 trips
Weekday PM Peak Hour:

Average rate of trips: 0.46*60 = 28 trips
% Entering: 0.17*28 =5 trips

% Exiting: 0.83*25 =23 trips

This trip generation information was combined with the existing counts, and distributed proportionately
through the study intersections to generate the baseline conditions for the traffic analysis. Figure 3 shows
the baseline traffic conditions, which include all known development in the Tech Park at the time of the

study.
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Figure 3: Study Baseline Traffic — Turning Movement Counts

The baseline traffic counts were analyzed using the Highway Capacity Software (HCS) 2010 for
unsignalized intersections. Table 1 shows the Level of Service (LOS) at each of the movements at the five

study intersections under baseline conditions.
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The HCS analysis and results show that there is no existing traffic congestion at any of the study
intersections during both the AM and PM peak hours, validating the field observations. All HCS worksheets
are included in Appendix A.

Table 1: Baseline Traffic Conditions — AM and PM hour LOS and delay

. Baseline Conditions
Intersection Approach

AM PM
| Delay (LOS)| Delay {LOS)

White Qak Road at Garrison Oak Dr :
Eastbound (Left/Through) } 7.6 (A) 7.5{A)
Southbound (Left/Right) 9.0 (A) 9.1(A)
White Oak Road at Acorn Lane
Westbound (Left/ Through} 7.4 (A) 7.5{A) - ‘
Northbound {Left/ Right) | 9.8 (A} 10.5 {B)
N Little Creek at Acorn Lane
Eastbound (Left/Through) 8.2 (A) 7.9(A)
Southbound (Left/Right) | 13.2 (B) 15.2{C) -

N Little Creek at SR 1 SB Ramp
| [Southbound (teft/Right) | 12.9(8) | 11.3(B)
IN Little Creek at SR 1 NE':Ramp
| [Eastbound {Left/Through) | 7.7(a) | 8.5(a)

Proposed Development:

After the development of the Advantech property, the Tech Park is expected to have 11 additional lots that
would be available for development in the future. The square footage of the office/ working area for the
existing developments show that approximately 3.5% of the total lot area was used as office space.
Therefore, for the purpose of this study, it was assumed that 4% of the proposed lot area(s) would be
developed into office/ working space.

* Applying factors provided by the ITE’s Trip Generation Manual, 9% Edition, the Trip Generation
information for an Industrial Park (130), the proposed AM and PM peak hour traffic was calculated as
shown in Table 2.

Proposed Traffic Conditions:
In order to study the traffic impacts throughout the development of the Tech Park, the proposed traffic was

analyzed for three future conditions:
1. Traffic impacts when 50% of the proposed lots have been developed (50% Build)
2. Traffic impacts when 75% of the proposed lots have been developed (75% Build)
3. Traffic impacts when all the proposed lots have been developed (100% Build)

The trip generation information for all three future conditions was adjusted accordingly and distributed
through the traffic network as shown in Figures 4, 5 and 6. The detailed trip distribution for each of the
future conditions is included in Appendix B.
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Table 2: Trip Generation information — Proposed Development

Garrison Qak Tech Park - Proposed Development

# of proposed lots:

11

Area of each lot;

~10jacres

Office space in each lot = 4%:

= 0.04 * 43,560*10

17,424]sq. ft.

Total proposed office area

=17,424* 11

191,664|sq. ft.

Weekday AM Peak Hour:

Average rate of trips: 0.82 *191.664 = 158 |vehicles
% Entering: 0.82*158= 130{vehicles
% Exiting: 0.18*158= 28|vehicles
Weekday PM Peak Hour:

Average rate of trips: 0.85*191.664 = 163{vehicles

% Entering: 0.21*163 34|vehicles
% Exiting; 0.79*163 129|vehicles
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Figure 4: Future traffic conditions with 50% Build
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Future Traffic Conditions - with 75% Proposed Buildout !
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Figure 5: Future traffic conditions with 75% Build

Future Traffic Conditions - with 100% Proposed Buildout
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Figure 6: Future traffic conditions with 100% Build



Garrison Oak Traffic Study

Similar to the study baseline traffic conditions, the three future traffic conditions were analyzed using HCS
2010 to determine the critical movement LOS at each of the study intersections. Table 3 shows the LOS at
the critical movements at each of the study intersections under baseline conditions as well as the three future
traffic conditions. All HCS worksheets are included in Appendix A.

Table 3: HCS LOS under baseline and future traffic conditions

Baseline Conditions 50% Build 75% Build 100% Build

Intersection Approach

A PM AM (3] AM PM A PM
Delay (LOS)| Delay (LOS})] Delay {LOS}| Delay (LOS)| Delay {LOS}| Delay {LOS)| Detay {LOS) DE|aV(|.OSL

White Oak Road at Garrison Oak Dr
Eastbound (Left/Through) 7.6 {A) 7.5 (A) 7.7 [A) 7.5{A) 7.8 [A) 7.5 (A) 7.9 (A} 7.6 {A)
Southbound (Left/Right} 9,0 (A) 9.1{A) 9.5 {A) 9.6 {A) 9.7 (A) 9.8 (A) 10.0 (A) 10.3 (B)
White Oak Road at Acorn Lane
Westbound (Left/ Through}] 7.4 {A) 750A) | 7.6{A) | 7.6(A) 7.7 (A) 7.6 1A) 7.8 (A) 7.6 (A)
Northbound {Left/ Right) 9.8 (A} 105() | 104 | 1138 | 108) | 12.7¢8) | 11.1(8) | 12.2(B)
N Little Creek at Acorn Lane
Eastbound {Left/Through}) 8.2 (A) 7.9 (A) 8.2 (A) 7.9 (A} 8.2 (A) 7.9 (A) 8.2(A) 7.9 (A)

Southbound {Left/Right) 13.2(B) 15.2 {C) 13.3(B) 15.6(C) 13.4{8) | 15.8(C} | 13.5(B) | 15.9(C}
N Little Creek at SR 1 SB Ramp

| Southbound (Left/Right) 129(8) | 113¢) [ 130(8) | 11.3(8) | 129(B) [ 113(B) | 129(B) | 11.3(B)
JN Little Creek at SR 1 NB Ramp
| [Eastbound (Left/Through) | 7708 | 85t | 77040 | se) | 7200 | sstal | 778 | 8604

The results show that the delay gradually increases with the additional traffic at each stage of development.
However, as seen in Table 3, the delay would still be under acceptable conditions (below LOS D), provided
the rate of the future growth in development is consistent with the current trend.

Area development — L.D. Shank Property:

The City of Dover provided information on a potential development that is expected along White Oak Road,
to the east of the Tech Park, Triad Farms, LLC (L.D. Shank). The property is zoned as a residential
development and is expected to house approximately 400 equivalent dwelling units (EDU). According to
ITE’s Trip Generation Manual, 9* Edition, the trip generation information for a Residential Planned Unit
Development (270) with 400 EDUs is:

Weekday AM Peak Hour:

Average rate of trips: 0.51*400 = 204 trips

% Entering; 0.22%204 = 45 trips

% Exiting: 0.78*204 = 159 trips

Weekday PM Peak Hour:

Average rate of trips: 0.62*400 = 248 trips

% Entering: 0.65%248 = 161 trips

% Exiting: 0.35%248 = 87 trips .

Since most of this traffic is expected to use White Oak Road and the two study intersections of Garrison
Oak and Acorn Lane, these traffic volumes were added to the volumes along White Oak Road during the
AM and PM peak hours, and distributed proportionately as shown in Figure 7 to determine the traffic
impacts on the study intersections. Table 4 shows the LOS at the study intersections for this potential future
scenario.
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Future Traffic Conditions - with L.D. Shank's property and 100% Proposed Buildout at Garrison Oak
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Figure 7: Future Traffic Conditions with L.D. Shank’s property

Table 4: HCS LOS under baseline, future 100% build and LD Shank Development

; Baseline Conditions 100% Build 100%Build + LD Shank
Intersection Approach Development

AM PM AM PV AM PM
Delay (LOS)| Delay {LOS)] Delay {LOS}| Delay {LOS)| Delay {LOS} | Delay (LOS)

White Oak Road at Garrison Oak Dr
Eastbound (Left/Through) 7.6 (A) 7.5 {A) 790 | 78(A) 8.6 (A) 7.6 (A)
Southbound (Left/Right) 9.0 {A) 9.1 (A) 10.0 (A) 10.3 {B) 11.6{B) 11.7 (B)
White Oak Road at Acorn Lane
Waestbound (Left/ Through) | 7.4 {A) 7.5(A) 7.8(A) 7.6 (A) 7.9 (A) 7.9{A)
Northbound (Left/ Right) 9.8 (A) 105(8) | 11.1(8) | 12.2(8) | 13.3(R) 14.0 (B)
N-Little Creek at Acorn Lane
Eastbound (Left/Through) 8.2 (A) 75(A) 1 8.2(A) 7.9 (A) 8.2 (A) 8.0(A)

Southbound {Left/Right) 13.2(8) | 15.2(Q) | 135(8) | 159(c) | 1a3(B) | 16.8(cC)
N Little Creek at SR 1 SB Ramp \

[Southbound (Left/Right) | 12.9(8) | 11.3(8) | 12.9(8) | 11.3(8) | 13.0(8) | 11.4(8)
N Little Creek at SR 1 NB Ramp '

[Eastbound (Left/Through) 7.7(A) | 85(A) 7.7(A) | 8.5{a) 7.7(8) | s6(a)
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Conclusions and Results:

Traffic analysis shows that assuming the Tech Park grows at the current rate, all study intersections in the
vicinity of the Tech Park are expected to operate at acceptable LOS when the Tech Park is completely
occupied and operational. However, if any of the proposed developments in the future expect to
accommodate a significantly higher number of workers than the current rate, a further traffic study would
be necessary to quantify the traffic impacts and mitigation measures. The traffic conditions along Acorn
Lane should also be studied at that time to determine the increase in volumes and the effects on the
surrounding communities. This study also recommends adding a STOP sign along the SB approach of
Garrison Oak Dr. at its intersection with White Oak Road.

While this report recognizes that a new connector road connecting North Little Creek Road to the Garrison
Oak Industrial Park is not required at this time based on current knowledge, it recommends that the City of
Dover include an alignment study (conducted by DelDOT) as a transportation component of their upcoming
Comprehensive Plan update, The report recommends that the study determine the feasibility of constructing
the connector roadway, and initiate preliminary design to reserve a corridor so the alignment is in place if
the roadway is warranted in the future.

10
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Two-Way Stop Control

‘ Page | of 1

TWO-WAY STOP CONTROL SUMMARY

{General Information

Site Information

White Oak at Garrison Oak

City of Dover, DE

2016

Analyst IShilpa Malfem | I -

tersect
Agency/Co. T.Y. Lin International ] JT::;Z?cti::
Date Performed 12/27/2016 Analysis Year
Analysis Time Period Eeigifng Conditions - AM

|Project Description

Garrison Oak Traffic Study

Whote Oak Road

[North/South Street:  Garrison Oak Drive

East/\West Street:
Intersection Qrientation:

East-West

|study Period (hrs): 0.25

[Vehicle Volumes and Adjustments

IMajor Street

Eastbound

Westbound

[Movement

1

2

5

L

T

o ()
-

6
T R

(Volume (veh/h)

11

33

70

Peak-Hour Factor, PHF

0.69

0.42

0.78

Hourly Flow Rate, HFR
{veh/h)

15

78

0
0.79 1.00
88 0

Percent Heavy Vehicles

10

Median Type

Undivided

RT Channelized

Lanes

1

1 0

Configuration

LT

Lipstream Signal

0

0

[Minor Street

Northbound

Southbound

Movement

11 12

T R

Volume (veh/h)

[Peak-Hour Factor, PHF

1.00 0.92

[Hourly Flow Rate, HFR
(veh/h)

Percent Heavy Vehicles

Percent Grade (%)

{Flared Approach

Storage

ol2lo|o| @ |o

IRT Channelized

Lanes

<o
o

Configuration

LR

Delay, Queue Length, and Level of Se

rvice

Approach

Eastbound

Westbound

Northbound

Southbound

Viovement

1

4

7 8 9

10 11 12

Lane Configuration

LT

IR

v (veh/h)

15

5

C (m) (veh/h)

1459

976

vic

0.01

0.01

95% queue Iength

0.03

0.02

Control Delay (s/veh)

7.5

8.7

JLOS

A

A

Approach Delay (s/veh)

8.7

Approach LOS

A

Copyright @ 2010 University of Florida, All Rights Reserved

file:///C:/Users/shilpa.mallem@tylin.com/AppData/Local/Temp/u2k27EF .tmp

HCS+™ varsion 5.6

Generated: 12/27/2016 12:28 PM
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Two-Way Stop Control Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY
General Information Site Information
Analyst Shilpa Mallerm - Intersection |White Oak at Acom Lane
gency/Co ) 1.Y. Lin International Turisdiction City of Dover, DE
Date Performed 12/27/2016 Analysis Year 2016
nalysis Time Period isting Conditions - AM
Project Description  Garrison Qak Traffic Study
East\West Street: White Oak Road North/Scouth Street: Acorn Lane
Intersection Orientation.  East-West Study Peried (hrs): 0.25
chicle Volumes and Adjustments
Major Street Eastbound Westbound
[Movement 1 2 3 4 5 6
L T R L T R
[\Volume (veh/h) 39 25 12 63
Peak-Hour Factor, PHF 1.00 0.75 0.78 0.60 - 0.69 1.00
&‘éﬂ% Flow Rate, HFR 0 52 32 19 91 0
Percent Heavy Vehicles 0 — - 2 -- --
|Median Type Undivided
{RT Channelized 0 0
{Lanes 0 1 0 0 1 0
[Configuration TR LT
|Upstream Signal 0 0
[Minor Street _ Northbound Southbound
[Movement 7 8 9 10 11 12
L T R L T R
\Volume (veh/h) 29 5
Peak-Hour Factor, PHF 0.60 1.00 0.40 1.00 1.00 1.00
i-‘llzlilhrflr)l()Flow Rate, HFR 48 0 12 0 0 0
Percent Heavy Vehicles 2 0 2 0 0 0
Percent Grade (%) 0 0
Flared Approach N N
Storage 0 0
|RT Channelized 0 0
Lanes 0 0 0 0 0 0
Configuration LR~
Delay, Queue Length, and Level of Service
pproach Eastbound Westbound Northbound Southbound
IMovement 1 4 7 8 9 10 11 12
Lane Configuration LT LR '
v (veh/h) 19 60
C {m) (veh/h) 1513 817
e 0.01 0.07
95% queue leng_;th 0.04 0.24
Control Delay (s/veh) 7.4 9.8
JLOS A A
Approach Delay (s/veh) - - 9.8
Approach LOS - - A

Copyright © 2010 University of Florida, All Rights Reserved

file:///C:/Users/shilpa.mallem@tylin.com/AppData/Local/Temp/u2kF00D.tmp

HCS+™ version 5.6

Generated: 12/27/2016 12:29 PM
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Two-Way Stop Control Page 1 of 1

- TWO-WAY STOP CONTROL SUMMARY

General Information Site Information
nalyst Shilpa Mallem I -

IF tersect

AgencylCo. TY. Lin International [Eersection

N Little Creek at Acom Lane
City of Dover, DE

Date Performed Wurisdiction

12/27/2016

‘lAnalysis Time Period

ak

Existing Conditions - AM
e

\Analysis Year

2016

Project Description

Garrison Qak Traffic Study

East/West Street: N Liftle Creek

INorth/South Street:  Acorn Lane

Intersection Orientation:

East-West

|Study Period (hrs): 0.25

ehicle Volumes and Adjustments

Major Street

Eastbound

Westbound

Movement

1

2

5 6

L

T

T R

Volume (veh/h)

19

134

308 18

Peak-Hour Factor, PHF

0.79

0.80

0.82 0.68

veh/h)

24

167

375 26

|‘Hourly Flow Rate, HFR

Percent Heavy Vehicles

2

[Vedian Type

Undivided

RT Channelized

<

Lanes

1

1 0

Configuration

TR

Upstream Signal

0

0

Minor Street

Northbound

Southbound

Movement

9 10

11 12

T R

Volume (veh/h)

32

44

Peak-Hour Factor, PHF

0.67

1.00 0.85

veh/h)

0 47

51

i;—iourly Flow Rate, HFR

Percent Heavy Vehicles

Percent Grade (%)

Flared Approach

Storage

olZ|olo] @ Jo

RT Channelized

(=]

Lanes

0

<
o

Configuration

LR

|Delay, Queue Length, and Level of Se

rvice

IApproach

Eastbound

Westbound

Northbound

Southbound

Movement

1

4

7 8 9

10 11 12

|Lane Configuration

LT

LR

Iv (vehin)

24

98

C (m) {veh/h)

1158

540

vic

0.02

0.18

95% queue length

0.06

0.66

Control Delay (s/veh)

8.2

13.1

LOS

A

B

Approach Delay (s/veh)

13.1

Approach LOS

B
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Two-Way Stop Control

Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY

|General Information

Site Information

Analyst [Shilpa Mallem N Little Creek at SR 1 NB
Agency/Co. T.Y. Lin international Intersection Ramp _
Date Performed 12/27/2016 urisdiction City of Dover, DE

Analysis Time Period

Peak

Existing Conditions - AM

nalysis Year

2016

Project Description _ Garrison OﬁTre_lfﬁc Study
IEasUWest Street: N Little Creek

North/South Street: SR7 NB On-Ramp

ﬂntersection Qrientation: East-West

Study Period (hrs). 0.25

[Vehicle Volumes and Adjustments

IMajor Street Easthound Westbound
IMovement 1 2 3 4 _5 6
L T R L T R
WVolume (veh/h) 67 165 75 27
Peak-Hour Factor, PHF 0.62 0.77 0.78 0.60 0.79 0.75
“";‘,:’,}f) Flow Rate, HFR 108 214 0 0 94 36
If’ercent Heavy Vehicles 2 — — 2 -- --
Median Type Undivided
RT Channelized 0 0
Lanes 0 1 0 0 1 0
IConfiguration LT TR
[Upstream Signal 0 1 0
Minor Street Northbound T Southbound
Movement 7 8 9 10 11 12
L T R L T R
\Volume (veh/h)
Peak-Hour Factor, PHF 0.60 1.00 0.40 0.71 1.00 0.59
ggmlg)ﬂow Rate, HFR 0 o 0 0 0 0
Percent Heavy Vehicles 2 0 2 2 0 8
[Percent Grade (%) 0 0
[Flared Approach N N
Storagg 0 0
RT Channelized 0 0
Lanes 0 0 0 0 0 0
Configuration
[Delay, Queue Length, and Level of Service
IApproach Eastbound Westbound Northhound Southbhound
JMovement 1 4 7 8 9 10 11 12
[Lane Configuration LT
v (veh/h) 108
C (m) (veh/h) 1455
vic 0.07
95% queue length 0.24
Control Delay (s/veh) 7.7
.OS A

Approach Delay {sfveh)

Approach LOS
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Two-Way Stop Control

Page [ of 1

TWO-WAY STOP CONTROL SUMMARY

General Information

Site Information

Ilnt ersection N Little Creek at SR 1 SB

iRamp

12/27/2016

Jurisdiction

City of Dover, DE

nalysis Time Period

{Project Description _ Garrison Oak Traffic Study
EastWest Street. N Liltle Creek

Existing Condifions - AM
Peak

Analysis Year E01 [

North/South Street:

SR1 SB Off-Ramp

'lntersection-Orientation: East-West

Study Period (hrs): 0.25

[Vehicle Volumes and Adjustments

[Major Street

: Eastbound

Westbound

Movement

1 2

5 6

L T

T R

WVolume (veh/t)

166

75

|Peak-Hour Factor, PHF

0.79 0.90

0.78

[Hourly Flow Rate, HFR
{veh/h)

0 184

96 0

Percent Heavy Vehicles

|Median Type

Undivided

RT Channelized

Lanes

0 1

Configuration

T

Upstream Signal

e 0

o|~|=

Northbound

Southbound

rﬁinor Street
Movement

9 10

11 12

T R

Volume (veh/h)

66

203

[Peak-Hour Factor, PHF

0.40 0.71

1.00 0.59

|Hourly Flow Rate, HFR
{veh/h)

0 92

344

Percent Heavy Vehicles

Percent Grade (%)

Flared Approach

Storage

olz|ole] © |o

RT Channelized

Lanes

o
!
ou]

[Configuration

Eelax, Queue Length, and Level of Service

lApproach

Eastbound Westbound

Northbound

Southbound

Movement

1 4

7 8 9

10 11 12

Lane Configuration

LR

{veh/h)

436

C (m) (veh/h)

892

Ivlc

0.49

95% queue length

2.74

Control Delay (s/veh)

12.8

LOS

B

Approach Delay (s/veh)

12.8

Approach LOS

B
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Two-Way Stop Control

Page | of 1

TWO-WAY STOP CONTROL SUMMARY

IGeneral Information

Site Information

Analyst ?hgpzflffral;’em o Intersection |White Oak at Garrison Oak
Agency/Co. .Y. Lin Internationa Turisdiction City of Dover, DE
Date Performed 12/27/2016 -
Exisfing Conditions - PM Analysis Year 2016
'AnaIySls Time Period Poak
Project Description  Garrison Oak Traffic Study
EastWWest Street: North/South Street. Garrison Qak Drive

Intersection Orientation:

East-West

Study Period (hrs): 0.25

ehicle Volumes and Adjustments

Major Street

Eastbound

Westbound

Movement

2

5

—

T

1=

5
T R

[Volume (veh/h)

66

63

|Peak-Hour Factor, PHF

0.42

veh/h)

o
L4 I P Y Y
©o

157

0
0.79 1.00
79 0

F-Iourly Flow Rate, HFR

Percent Heavy Vehicles

10 -

[Median Type

RT Channelized

|Lanes

0 1

1 0

|configuration

LT

fUpstream Signal

0

0

Minor Street

Northbound

Southbound

Movement

11 12 -

T R

Volume (veh/h)

Peak-Hour Factor, PHF

1.00 0.92

Hourly Flow Rate, HFR
(veh/h)

Percent-Heavy Vehicles

Percent Grade (%)

|Flared Approach

ol21<oic] © o

Storage

RT Channelized

Lanes

0 0

=]
Lee]

Configuration

LR

E)ela!, Queue Length, and Level of Service

JApproach

Eastbound Westhound

Northbound

Southbound

|Movement

1 4

7 8 9

10 11 12

Lane Configuration

LT

LR

v {veh/h)

5

4

C {m) (veh/h)

1470

911

v/C

0.00

0.00

95% queue length

0.01

0.01

Control Delay (s/veh)

7.5

9.0

LOS

A

A

Approach Delay (s/veh)

9.0

Approach LOS

A
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Two-Way Stop Control Page 1 of |
TWO-WAY STOP CONTROL SUMMARY
General Information Site Information
Shilpa Malfemn Intersection [White Oak at Acom Lane
gency/Co T.Y. Lin Intemational Jurisdiction City of Dover, DE
Date Performed 12/27/2016 lAnalysis Year 2016
nalysis Time Period Existing - PM Peak
IProject Description  Garrison Oak Traffic Study
[EastWest Street:  White Oak Road North/Scouth Street:  Acorn Lane
Iintersection Orientation:  East-West Study Period (hrs): 0.25
kehicle Volumes and Adjustments
Major Street Eastbound Westbound
Movement 1 2 3 4 5 6
L T R L T R
Valume (veh/h) 61 55 10 &6
[Peak-Hour Factor, PHF 1.00 1,00 0.78 0.60 0.69 1.00
Hourly Flow Rate, HFR
o ehrfhy) - 0 61 70 16 81 0
Percent Heavy Vehicles 0 - - : 2 — —
|Median Type Undivided
RT Channelized 0 0
[Lanes 0 7 0 0 1 0
{Configuration TR LT
!Upstrgam Signal 0 0
[Minor Street Narthbound Southbound
IMovement 7 8 9 10 11 12
L T R L T R
\Volume (veh/h) 57 9
IPeak-Hour Factor, PHF 0.60 1.00 0.40 1.00 1.00 1.00
I(-Lg%lr)‘() Flow Rate, HFR 94 0 29 0 0 0
Percent Heavy Vehicles 2 0 2 0 0 0
Percent Grade (%) 1] 1]
Flared Approach N N
Storage 0 0
RT Channelized 0 0
|Lanes 0 0 0 0 0 0
[Configuration LR
rDeIay. Queue Length, and Level of Service
Approach Eastbound Westhound Northbound Southbound
[Movement 1 4 7 8 9 10 11 12
Lane Configuration LT LR
(veh/h) 16 116
C (m) (veh/h) 1454 800
vic 0.01 0.14
95% queue Ierlgth 0.03 0.51
Control Delay (sfveh) 7.5 10.3
LOS A B
Approach Delay (siveh) — - 10.3
Approach LOS - — B
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Two-Way Stop Control

Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY

GGeneral Information

Shilpa Mallem

Site Information

T.Y. Lin Intemational

12/27/2016

Project Description

isting Co
eak

nditions - PM

Garrison Qak Traffic Study

Intersection

N Little Creek at Acomn Lane

Hurisdiction

Cily of Dover, DE

\Analysis Year

2016

East/VWWest Street: N Litfle Creek

North/South Street: Acom Lane

Intersection Qrientation:

East-West

Study Period (hrs): 0.25

ehicle Volumes and Adjustments

Major Street

Eastbound

Westbound

IMovement

1

2

5 6

L

T

T R

Volumé {veh/h)

52

334

171 27

Peak-Hour Factor, PHF

0.79

0.80

0.82 0.68

Hourly Flow Rate, HFR
(veh/h)

65

417

208 39

Percent Heavy Vehicles

2

IMedian Type

[RT Channelized

=]

|Lanes

1

1 0

[Configuration

TR

[Upstream Signal

4]

o

[Minor Street

Northbound

- Southbound

[Movement

9 10

11 12

T R

\Volume {veh/h)

30

19

Peak-Hour Factor, PHF

0.67

1.00 0.85

Hourly Flow Rate, HFR

0 44

22

veh/h)
Percent Heavy Vehicles

[Percent Grade (%)

[Flared Approach

Storage

olz21o19] < o

|IRT Channelized

Lanes

0

(=]
(e}

Configuration

LR

Approach

iDeIa!_‘,Q ueue Length, and Level of Service

Eastbound

Westbound

Northbound

Southbound

IMovement

1

4

7 8 9

10 11 12

Lane Configuration

LT

LR

v {(veh/h)

65

66

C {m) (veh/h)

1319

430

e

0.05

0.15

95% queue length

0.16

0.54

Contro] Delay (s/veh)

7.9

14.9

LOS

A

B

lApproach Delay (s/veh)

14.9

Approach LOS

B
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Two-Way Stop Control

Page | of 1

TWO-WAY STOP CONTROL SUMMARY

|General Information

Site Information

fAnalyst hilpa Mallem | - N Little Creek at SR 1 NB
t ct
gency/Co. T.Y. Lin International niersection Ramp
Date Performed 12/27/2016 Jurisdiction City of Dover, DE
nalysis Time Period isting Conditions - PM Analysis Year 2016
eak

IProject Description

Garrison Oak Traffic Study

[EastiWest Street: N Little Creek

|North/South Street: SR7 NB On-Ramp

Intersection Orientation:

East-West

|study Period (hrs): 0.25

ehicle Volumes and Adjustments

Major Street Eastbound Westbound
Movement 1 2 3 4 5 6
L T R L T _R
\Volume {veh/h) 184 131 124 71
Peak-Hour Factor, PHF 0.62 0.77 0.78 0.60 0.79 0.75
Hourly Flow Rate, HFR
(veh nf) 296 170 0 0 156 94
Percent Heavy Vehicles 2 - - 2 — —
Median Type Undivided
[RT Channelized 0 0
|Lanes 0 1 0 0 1 0
[Configuration LT TR
|Upstream Signal 0 0
Minor Street _ Northbound Southbound
Movement 7 8 9 10 11 12
L T R L T R
\Volume {veh/h)
|Peak-Hour Factor, PHF 0.60 1.00 0.40 0.71 1.00 0.59
Izllel:%)ﬂow Rate, HFR 0 0 0 0 0 0
Percent Heavy Vehicles 2 0 2 2 0 8
Percent Grade (%) 0 0
Flared Approach N N
Storage /] 0
|IRT Channelized 0 0
|_anes 0 0 0 4] 0 0
Configuration
Delay, Gueue Length, and Level of Service
&pproach Eastbound | Westbound Northbound Southbound
[Movement 1 4 7 8 9 10 11 12
Lane Conﬁguration LT
v (veh/h) 296"
C {m) (veh/h) 1316
ic 0.22
95% queue length 0.86
Control Delay (s/veh) 8.5
LOS A
pproach Delay (s/veh) - -
IApproach LOS —_ -
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Two-Way Stop Control Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY

[General Information Site Information
nalyst iShilpa Mallem . N Litfle Creek at SR 1 SB
ng:cyICo. AT Intersection Ramp _
[Date Performed 12/27/2016 urisdiction City of Dover, DE
nalysis Time Period E);rsttng Conditions - PM |Analysis Year 2016
ak
|Project Description  Garrison Oak Traffic Study _
|[Eastivest Street: N Little Creek : INorth/South Street.  SR1 S8 OffRamp
Intersection Orientation: East-West [Study Period (hrs): 0.25
ehicle Volumes and Adjustments
Major Street Eastbound Westhound
IMovement 1 2 3 4 5 8
L T R L T - R
\Volume (veh/h) 292 124
Peak-Hour Factor, PHF 0.79 0.90 0.78 0.60 0.78 0.68
Hourly Flow Rate, HFR
|(uehn¥) 0 324 0 0 158 0
|Percent Heavy Vehicles 2 - - 2 - —
IMedian Type Undivided
[RT Channelized 0 - 0
[Lanes 0 1 0 0 1 0
Configuration T T
Upstream Signal 0 0
Minor Street _ Northbound Southbound
Movement 7 8 9 10 11 12
‘ L T R L T R
\Volume (vehfh) 31 101
Peak-Hour Factor, PHF 0.60 1.00 0.40 0.71 1.00 0.59
.I(ch:rxl;% Flow Rate, HFR 0 0 0 43 0 171
|Percent Heavy Vehicles 2 0 2 2 0 3
[Percent Grade (%) ' 0 0
[Flared Approach N N
Storage 1] Y]
RT Channelized 0 0
Lanes 0 0 0 0 0 0
Configuration LR
IDeIa!I Queue Length, and Level of Service
Appreach Eastbound Westhound Northbound Southbound
Movement 1 4 7 8 9 10 1 12
Lane Con_ﬁg_;uration LR
v (veh/h) 214
C (m) (veh/h) 786
fc 0.27
95% queue length 1.11
Control Delay (s/veh) 11.3
LOS B
[Approach Delay (siveh) - . — 11.3
Approach LOS - - B
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Two-Way Stop Control

Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY

|General Information

Site Information

[Analyst Shilp a.MaIlem - {lintersection |White Oak af Garrison Oak
ency/Co, T.Y. Lin International — -
— Hurisdiction City of Dover, DE
Date Performed 12/27/2016 Analysis V. 5016
— : Froposed - 50% Buld - AM | |CRalysie Year
Analysis Time Period Peak :
Project Description  Gamrison Qak Traffic Study
IEasUWest Street: Whote Oak Road |North/South Street: Garrison Oai Drive

!Intersection Qrientation: East-West
[Vehicle Volumes and Adjustments

|Study Period ¢(hrs). ©0.25

Major Street

Eastbound

Westhound

" [Movement

1

2

5

L

T

w
[l 0

6
T R

Volume (vehih}

79

33

70

IPeak-Hour Factor, PHF

0.69

0.42

0.60

veh/h)

114

78

g
0.79 1.60
88 9

ISHourly Flow Rate, HFR

Percent Heavy Vehicles

10 -

IMedian Type

RT Channelized

Lanes

0 1

i

Configuration

TR

Upstream Signal

4]

0

Minor Street

Northbound

Southbound

Movement

-~
Q0

11

12

T

\Valume (vehih)

18

Peak-Hour Factor, PHF

0.60 1.00

1.00

0.92

Hourly Flow Rate, HFR
veh/h)

19

Percent Heavy Vehicles

|Percent Grade (%)

Flared Approach

Storage

olz2iolel @ o

RT Channelized

Lanes

0 0

L]

[Configuration

LR

Delay, Queue Length, and Level of Service

pproach

Eastbound

Westhound

Northbound

Southbound

IMovement

1

4

7 8 9

10

11

12

Lane Conﬁguration

LT

LR

Iv (veh/h)

114

23

C (m) (veh/h)

1448

861

vic

0.08

0.03

95% gueue length

0.26

0.08

|[Control Delay (sfveh)

7.7

9.3

LOS

A

A

IApproach Delay (s/veh)

9.3

Approach LOS

A
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Two-Way Stop Control

Page 1 of |

TWO-WAY STOP CONTROL SUMMARY

|General Information Site Information

:nalyst = ;Srhgpfiﬁﬁan:’em ol liintersection White Oak af Acom Lane

Qencyr-o. L Cin ‘hiematona Hurisdiction “[City of Dover, DE
Date Performed 12/27/2016 Analysis Year 2016
— : = d - 50% Build - AM 4

Analysis Time Period Eg:;%ose '

IProject Description  Ganison Qak Traffic Study

|East’West Streel: White Oak Road

INorth/South Street: Acom Lane

|intersection Qrientation: Easi-West

|Study Pericd ¢hrs): 0.25

[Vehicle Volumes and Adjustments

IMajor Street Eastbound Westbound

[Movement 1 2 3 4 5 6
L T R L T R

Volume (vehth) 91 25 14 73

Peak-Hour Factor, PHF 1.00 0.75 0.78 0.60 0.69 1.00

’1‘;‘,‘1;2’)”"‘” Rate, HFR 0 121 32 23 105 0

I{Dercent Heavy Vehicles 0 — -~ 2 -- -
PMedian Type Undivided
[RT Channelized 0 0
[Lanes 0 1 0 0 1 0
Configuration TR LT
lUpstream Signal 0 0
Minor Street _ Northbound Southbound
Movement 7 8 9 10 11 12

L T R L T R
Volume (veh/h) 29 12
Peak-Hour Factor, PHE 0.60 1.00 0.40 1.00 1.00 1.00
(m'}% Flow Rate, HFR 48 0 29 0 0 0
Percent Heavy Vehicles 2 0 2 0 4] 0

[Percent Grade (%) 0 0
Flared Approach N N

Storage 0 4]

IRT Channelized (1] 0
Lanes 0 4] 0 0 0 0
Configuration LR
Delay, Queue Length, and Level of Service

pproach Eastbound Westbound Northbound Southbound

[Movement 1 4 7 8 9 10 11 12

[Lane Configuration - LT LR
v {veh/h) 23 77
C (m) {veh/h) 1428 760
ic 0.02 0.10
95% queue lenath 0.05 0.34
Control Delay (s/veh) 7.6 10.3
LOS A B
Approach Delay (s/veh) — - 10.3
Approach LOS - - B
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Two-Way Stop Control

Page | of 1

TWO-WAY STOP CONTROL SUMMARY
|General Information . _ Site Information
Analyst Shnﬂoa'Maﬂem - Intersection N Little Creek at Acomn Lane
Agency/Co. T.Y. Lin Intemational Nurisdiction City of Dover, DE
Date Performed 12/27/2016 _ Analysis Year 5016
- -
nalysis Time Period g;ﬂfosed - 50% Build - AM L
Project Description  Garmrison Oak Traffic Study
EastWest Street: N Little Creek INorth/South Street: Acorn Lane
!Intersection Orientation: Easi-West |Study Periad (hrs): 0.25
ehicle Volumes and Adjustments
Major Street Eastbound Westbound
Movement 1 2 3 4 5 6
L T R L T R
Volume (veh/h) 22 134 308 21
Peak-Hour Factor, PHF 0.79 0.80 0.78 0.60 0.82 0.68
F’gﬁ%ﬂ"w Rate, HFR 27 167 0 0 375 30
Percent Heavy Vehicles 2 — — 2 - -
IMedian Type Undivided
[RT Channelized 0 0
ILanes 0 1 0 0 1 0
Configuration LT TR
Upstream Signal 0 0
Fﬁnor Street _ Northbound Southbound
Movement 7 8 9 10 11 12
L T R L T R
[Volume (veh/h) . 33 45
Peak-Hour Factor, PHF 0.60 1.00 0.40 0.67 1.00 0.85
(vaﬂrilhy) Flow Rate, HFR 0 0 0 49 0 52
Percent Heavy Vehicles 2 0 2 2 0 3
[Percent Grade (%) 0 4]
Flared Approach N N
Storage 0 4
IRT Channelized 0 0
Lanes 0 0 0 0 0 0
Configuration LR
|De|a¥l Queue Length, and Level of Service
pproach Eastbound Westbhound Northbound Southbound
[Movement ’ 1 4 7 8 9 10 11 12
[Lane Conﬁguration LT LR
v {(veh/h) 27 101
C (m) {veh/h) 1154 534
v/c 0.02 0.19
95% queue length 0.07 0.69
Control Delay (s/veh) 8.2 13.3
LOS A B
Approach Delay (s/veh) — —- 13.3
Approach LOS - — B
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Two-Way Stop Control Page I of |

TWO-WAY STOP CONTROL SUNMARY
General Information Site Information

IAnalyst IShifpa Malfem Intersection WRaL!;?tge Creek aft SR 1 NB

iAnalysis Time Period

Peak

IAgency/Co. T.Y. Lin international
Date Performed 12/27/2016 Jurisdiction Cily of Dover, DE
Proposed - 50% Build - AM  |{iAnalysis Year

IProject Descrintion

Garnrison Qak Traffic Study

rgL’IW [

|[East/west Street: N Little Creek

|North/South Street:  SRT NB On-Ramp

!Intersection Orientation:  Easi-West

[Study Period (hrs): 0.25

ehicle Volumes and Adjustments

Major Street

Eastbound

Westbound

Movement

1

2

5

L

T

T

[Volume (veh/h)

68

166

76

27

Peak-Hour Factor, PHF

0.62

0.77

0.79

0.75

veh/h)

109

215

96

36

Fourly Flow Rate, HFR

Percent Heavy Vehicles

[Median Type

Undivided

RT Channelized

Lanes

1

1

Configuration

Upstream Signal

0

0

Narthbound

Southbound

I:nFinor Street
Movement

11

T

Volume {veh/h)

Peak-Hour Factor, PHF

1.00

Hourly Flow Rate, HFR
kvenin)

|Percent Heavy Vehicles

[Percent Grade (%)

[Ftared Approach

Storage

olz{o|o] O |o

RT Channelized

Lanes

0

L= ]

o

Configuration

lﬁelax, Queue Length, and Level of Se

rvice

Approach

Easthound

Westbound

Northbound -

Southbound

|Movement

1

4

7 8 9

10

11

12

Lane Configuration

LT

v (veh/h)

109

C (m) (veh/h)

1453

vic

0.08

95% queue [ens_;g

0.24

Control Delay (sfveh)

7.7

LOS

A

Approach Delay (s/veh)-

IApproach LOS
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Two-Way Stop Control

Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY

General Information

Site Information

Analysis Time Period

Peak

ﬁalyst IShilpa Mallem . N Little Creek at SR 1 SB
Int cti
AgencyiCo. TY. Lin Intemational niersecfion Ramp
Date Performed 12/27/2016 Jurisdiction City of Dover, DE
Proposed - 50% Build - AM alysis Year

EO‘IS

iProject Description

Garrison Qak Traffic Study

[East'West Street: N Litile Creek

North/South Street: SR1 SB Off-Ramp

Iintersection Orientation: East-West

Study Period ¢(hrs}. 0.25

[Vehicle Volumes and Adjustments

[Major Street

Eastbound

Westhound

[Movement

1 2

5 6

L T

A|w
Il B2

T R

\Volume (veh/h)

167

76

Peak-Hour Factor, PHF

0.79 0.90

0.78 0.60

0.78

veh/h)

0 185

0 0

97 0

I'(Hourly Flow Rate, HFR

Percent Heavy Vehicles

— 2

[Median Type

Undivided

RT Channelized

Lanes

1
T

Configuration

Upstream Signal

0

o] |-

[Minor Street

Northkound

Southbound

Movement

9 10

11 12

T R

Volume (veh/h)

66

206

Peak-Hour Factor, PHF

0.71

1.00 0.59

Hourly Flow Rate, HFR
{veh/h)

0 92

349

Percent Heavy Vehicles

Percent Grade (%)

Flared Approach

Storage

olz|olo| o |o

RT Channelized

[

Lanes

0 0

O
(=]

Configuration

LR

Delay, Queue Length, and Level of Service

IApproach

Eastbound

Westbound

Northbound

Southbound |

Movement

1 4

7 8 9

10 11 12

Lane Configuration

LR

(veh/h)

441

C (m) (veh/h)

891

v/c

0.49

85% queue length

2.80

[Control Delay (s/veh)

12.9

LOS

B

IApproach Delay (s/veh)

12.9

‘ Approach LOS

B
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Two-Way Stop Control Page | of |

TWO-WAY STOP CONTROL SUMMARY
|General Information Site Information
[Anayst Shilpa Mallem Intersection [White Oak at Garrison Oak
ency/Co. T.Y. Lin International Turisdiction City of Dover DE
pate Ceromes - Lf’ozﬁ’ffi 650*% Bud- PA||[Roalysis Year 207
nalysis Time Period Co. ‘,ﬂ{ ¢
IProject Description  Garmrison Qak Traffic Study
[East/West Street:  White Oak Road North/South Street: Garrison Oak Drive
Ilntemedion Orientation: East-West Study Period (hrs):. 0.25
{Vehicle Volumes and Adjustments
[Major Street Eastbound Westbound
[Movement 1 2 3 4 5 6
) L T R L T R
\Volume (veh/h) 20 66 : 63 ° 4
Peak-Hour Factor, PHF 0.69 - 0.42 0.78 0.60 0.79 1.00
Il(-\i’c:r:‘rllhy) Flow Rate, HFR | 28 157 0 0 79 4
Percent Heavy Vehicles 10 — - 2 - -
IMedian Type Undivided
[RT Channelized 0 0
|Lanes 0 1 0 0 1 0
{Configuration LT TR
Upstream Signal 0 4
Minor Street Northbound Southbound
Movement 7 8 9 10 11 12
L T R L T R
\Volume (veh/h) 21 59
Peak-Hour Factor, PHF 0.60 1.00 0.40 1.00 1.00 0.92
ll(-\l:;t;;lg)Flow Rate, HFR 0 0 0 29 0 64
|Percent Heavy Vehicles 2 0 2 2 0 0
[Percent Grade (%) 0 0
[Fiared Approach N N
Storage : 0 ] 0
RT Channelized 0 0
. |Lanes 0 0 0 0 0 0
Configuration - . LR
Delay, Queue Length, and Level of Service
Approach Eastbound Westbound Northbound Southbound
Movement 1 4 7 8 ] 10 11 12
Lane Configuration LT LR .
(veh/h) 28 85
C (m) (vehth) 1465 888 .
v/c 0.02 _ 0.10
95% queue length 0.06 0.32
Control Delay (s/veh) 7.5 9.5
LOS A A
Approach Delay (s/veh) - — 9.5
Approach LOS - - A
Copyright © 2010 University of Florida, All Rights Reserved HCS+™ varsion 5.6 Generated: 12/29/2016 1:15PM
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Two-Way Stop Control Page [ of |
TWO-WAY STOP CONTROL SUMMARY
|General Information Site Information
Analyst Shilpa Mallem - -
Agency/Co. 1.Y. Lin Intenational Lr::ﬁgsd?;tl:: Igf:;%i‘;g;'ggm Lane
Date Performed 12/27/2016 i Analysis Year 5016
. . - 509 Id - PM
lAnalysis Time Period g;p;(osed 50% Bui
IProject Description  Garrison Oak Traffic Study
|[East/West Street: White Oak Road INorth/South Streat: Acom Lane
!Intersection Orientation: East-West |Study Period (hrs): 0.25
[Vehicle Volumes and Adjustments
I_Major Street Eastbound Westbound
Movement 1 2 3 4 5 _6
L T R L T R
Volume (veh/h) 73 55 17 96
Peak-Hour Factor, PHF 1.00 1.00 0.78 0.60 0.69 1.00
F‘;‘;}E’)F"’“’ Rate, HFR 0 73 70 28 139 0
Percent Heavy Vehicles 0 ‘ - — 2 - -
[Median Type Undivided
RT Channelized . o 1]
Lanes 0 1 0 0 1 0
Configuration TR LT
Upstream Signal 4] 0
FMinor Street Narthbound Southbound
Movement 7 -] ] 10 11 12
L T R L T R
Volume (veh/h) 57 11
Peak-Hour Factor, PHF 0.60 1.00 0.40 1.00 1.00 1.00
[ngﬂmf)Flow Rate, HFR 94 0 27 0 0 0
Percent Heavy Vehicles 2 0 2 0 0 0
Percent Grade (%) 0 0
Flared Approach N N
Storage: 0 0
RT Channelized 0 0
Lanes 4] 0 0 0 0 0
Configuration LR
Delay, Queue Length, and Level of Service
pproach Eastbound Westbound Nerthbound Southbound
[Movement 1 4 7 8 9 10 11 12
Lane Configuration LT LR
v (vehih) 28 121
C (m) {veh/h) 1440 722
vic 0.02 0.17
[95% queue length 0.06 0.60
Control Delay (s/veh) 7.5 11.0
LOS A B
Approach Delay (sfveh) - - 11.0
Approach LOS - - B
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Two-Way Stop Control

Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY

IShilpa Mallem

Site Information

T.Y. Lin International

12/27/2016

nalysis Time Period

Proposed - 50% Build - FM
Peak

Intersection N Little Creek at Acom Lane
Jurisdiction City of Dover, DE
IAnalysis Year 2016

IProject Description

Garrison QOak Traffic Study

[East/west Street: N Little Creek

North/South Street. Acom Lane

[!ntersection Orientation:

East-West

Study Period (hrs): 0.25

[Vehicle Volumes and Adjustments

|Major Street

- Eastbound

Westbound

[Movement

1 2

5 6

L T

T R

[Volume (veh/h)

53 334

171 28

Peak-Hour Factor, PHF

0.79 0.80

0.82 0.68

Hourly Flow Rate, HFR
(veh/h)

67 417

208 41

Percent Heavy Vehicles

2 . ==

IMedian Type

Undivided

[RT Channelized

|Lanes

0 1

1 0

[Configuration

LT

TR

|Upstream Signal

0

[/]

Minor Street

Northbound

Southbound

Movement

] 10

11 12

Volume (veh/h)

34

22

|Peak-Hour Factor, PHF

0.67

0 0.85

|Hourly Flow Rate, HFR
(veh/h)

0 50

25

Percent Heavy Vehicles

Percent Grade (%)

Flared Approach

Storage

IRT Channelized

Lanes

Configuration

Delay, Queue Length, and Level of Service

Approach

Eastbound Westbhound

Northbound

Southbound

Movement

1 4

7 8 9

10 11 12

Lane Configuration

LT

LR

v {veh/h)

67

75

C (m) {veh/h)

1317

427

fc

0.05

0.18

95% queue length

0.16

0.63

Caontrol Delay (sfveh)

7.9

15.2

LOS

A

C

Approach Delay (siveh)

15.2

Approach LOS

C
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Two-Way Stop Control Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY
General Information Site Information
Shilpa Mallem . N Little Creek at SR 1 NB
gency/Co, T. Y.pLin Intemational ntersection Ramp —_—
12/27/2016 Jurisdiction City of Dover, DE
nalysis Time Period ;cg:(osed - 50% Build - PM nalysis Year 2070
Project Description  Garrison Qak Traffic Study
|[East/West Street: N Little Creek [North/South Street:  SR1 NB On-Ramp
Intersection Orientation: East-West |Study Period (hrs): 0.25
ehicle Volumes and Adjustments
Major Street Eastbound Westbound
[Movement 1 2 3 4 5 6
L T R L T R
Volume (veh/h) 187 133 124 71
Peak-Hour Factor, PHF 0.62 0.77 0.78 0.60 0.79 0.75
I;"',‘;‘r‘]% Flow Rate, HFR 301 172 0 0 156 94
Percent Heavy Vehicles 2 — — 2 — --
[Median Type Undivided
{RT Channelized 0 0
JLanes 0 1 0 0 1 0
[Configuration LT TR
[Upstream Signal 0 0
Fnor Street _ Northbound Southbound
Movement 7 8 9 10 11 12
L T ' R L T R
Volume (veh/h)
|Peak-Hour Factor, PHF 0.60 ‘ 1.00 0.40 0.71 1.00 0.59
[I(-‘I’t;l#}lr\]{)Flow Rate, HFR 0 0 0 0 0 0
Percent Heavy Vehicles 2 1] 2 2 0 8
Percent Grade (%) 0 0
Flared Approach N N
Storage 0 o
RT Channelized 7] 0
Lanes 0 0 0 0 0 0
IConfiguration
Delay, Queue Length, and Level of Service
pproach Eastbound Westbound Northbound Southbound
[Movement 1 4 7 8 9 10 11 12
Lane Ccnﬁguration LT
v (veh/h) 301
C (m) (veh/h) 1316
vic 0.23
95% queue length 0.88
Control Delay (s/veh) 8.5 I
LOS A
Approach Delay (s/veh) — —
Approach LOS - -
Copyright © 2010 University of Florida, All Rights Reserved HCS+™ Version 5.6 Generated: 12/29/2016 1:31PM
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Two-Way Stop Control

Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY

General Information

Shilpa Mallem

T.Y. Lin Intemational

Intersection

Site Information

N Little Creek at SR 1 8B

Ramp

12/27/2016

Murisdiction

City of Dover, DE

nalysis Time Period

Project Description

eak

East/West Street: N Little Creek

roposed - §0% Build - PM

lAnalysis Year

2016

Garrison Qak Traffic Study

North/South Street:

SR SB Off-Ramp

Intersection Orientation:

East-West

Study Period (hrg); 0.25

ehicle Volumes and Adjustments

[Major Street

Eastbound

Westhound

[Movement

1

2

5

L

T

T

i [l

MMolume (veh/h)

297

124

Peak-Hour Factor, PHF

0.79

0.90

0.78

0.68

Hourly Flow Rate, HFR
veh/h)

330

158

Percent Heavy Vehicles

IMedian Type

RT Channelized

Lanes

1

Configuration

1
T

T

Lipstream Signal

0

0

Iﬁnor Street

Northbound

Southbound

[Movement

10

11

12

T

\Volume {veh/h)

31

102

Peak-Hour Factor, PHF

071

1.00

0.59

Hourly Flow Rate, HFR
(veh/h)

43

172

Percent Heavy Vehicles

[Percent Grade (%)

{Fiared Approach

Storage

olziclel @ lo

IRT Channelized

Lanes

4]

[ ]

S

Configuration

LR

lApproach

Delay, Queue Length, and Level of Se

rvice

Eastbound

Westbound

Northbound

Southbound

Movement

1

4

7 8

10 11

12

hane Configuration

LR

Iv (vehin}

215

C (m) (vehin)

784

ic

0.27

[95% queue length

1.12

Control Delay (s/veh)

11.3

LOS

B

Approach Delay (s/veh)

11.3

Approach LOS -

B
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Two-Way Stop Control

Page 1 of 1

TWO-WAY STOP CONTROL SUNMMARY
General Information Site Information
Analyst IShilpa Mallem - - -
Agency/Co. T.Y. Lin International ‘Ijr::s::;t[:: Igr;tgf%zﬁizi %ston Oak
Date Performed 12/27/2016 _ . Analysis Year 2016
|hnalysis Time Period IPEgz;i{osed - 75% Build - AM "
Project Description  Garrison QOak Traffic Study
East/West Street:  Whote Oak Road [North/South Street:  Garrison Oak Drive
!Intersection‘ Orientation: East-West |study Period (hrs): 0.25
ehicle Volumes and Adjustments
Major Street Eastbound Westbound
Movement 1 2 3 4 5 6
L T R L T R
Volume (veh/h) 108 33 70 12
Peak-Hour Factor, PHF 0.69 0.42 0.78 0.60 0.79 1.00
*",‘;‘r“f,"‘]’)mw Rate, HFR 156 78 0 0 88 12
Percent Heavy Vehicles 10 — — 2 — —
[Median Type Undivided
RT Channelized 0 0
_anes 0 1 0 0 1 0
Canfiguration LT TR
Upstream Signal 0 0
Iﬁnor Street _ Northbound Southbound |
[Movement 7 8 9 10 11 12
L T R L T R
[Volume (veh/h) 5 23
|Peak-Hour Factor, PHF 0.60 1.00 0.40 1.00 1.00 0.92
!I(-‘I’c;m}'r)}:low Rate, HFR 0 0 0 0 24
Percent Heavy Vehicles 2 0 2 2 0 0
Percent Grade (%) 0 0
Flared Approach N N
Storage 0 0
RT Channelized 0 0
Lanes 0 0 ¢ 0 0 0
Configuration LR
Delay, 6ueue Length, and Level of Service
IApproach Eastbound Westhound Northbound Southbound
Movement 1 4 7 8 9 10 11 12
Lane Conﬁggration LT LR
(veh/h) 156 29
C (m) (veh/h) 1444 825
vic 0.11 0.04
I95% queue length 0.36 0.11
Control Delay (sfveh) 7.8 8.5
LOS A A
Approach Delay (s/veh) - - 9.5
Approach LOS — - A
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Two-Way Stop Control Page 1 of 1
TWO-WAY STOP CONTROL SUMMARY
{General Information Site Information
Analyst Shilpa Mallem - -
lAgency/Co. T.Y. Lin Intemational Lr:s;z?;? : : Iggtgf%?:;:;/[\;:gm Lane
Date Performed 12/27/2016 Analysis Year 5016
= -
Analysis Time Period r;‘rg;‘osed - 75% Build - AM
IProject Description  Garrison Oak Traffic Study
[EastWest Street: Whife Oak Road North/South Street: Acom Lane
![ntersection Crientation: East-West Study Period (hrs): 0.25
[Vehicle Volumes and Adjustments
[Major Street Eastbound Westbound
[Movement 1 2 3 4 5 8
L T R L T R
\Volume (veh/h) 117 25 15 77
|Peak-Hour Factor, PHF 1.00 0.75 0.78 0.60 0.69 1.00
Hourly Flow Rate, HFR
(veh,g) 0 156 32 24 111 0
|Percent Heavy Vehicles 0 - — 2 - -
[Median Type Undivided
RT Channelized 0 0
Lanes 0 i 1] 0 1 0
Configuration TR LT
Upstream Signal 0 0
IWnor Street Northbound Southbound
[Movement 7 8 9 10 11 12
L T R L T R
\Volume (veh/h) 29 15
Peak-Hour Factor, PHF 0.60 1.00 0.40 1.00 1.00 1.00
;—\I{:L#}lrg‘()Flow Rate, HFR 48 0 37 0 0 0
Percent Heavy Vehicles 2 0 2 0 0 0
Percent Grade (%) 0 0
Flared Approach N N
Storage 0 0
IRT Channelized 0 0
|Lanes 0 0 0 0 0 0
[Configuration LR
Delay, Queue Length, and Level of Service
Epproach Eastbound Westbound Noarthbound Southbound
[Movement 1 4 7 8 9 10 11 12
Lane Configuration LT LR
v (veh/h) 24 85
C (m) (veh/h) 1386 733
vic 0.02 0.12
[95% queue length 0.05 0.39
Control Delay (s/veh) 7.6 10.6
LOS - A B
Approach Delay (s/veh) - — 10.6
Approach LOS - - B
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Two-Way Stop Control

Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY

IGeneral Information

[Site Information

[Analyst @ilpa Mallem
ency/Co. T. Y;_I_.r_'n International
Date Performed 12/27/2016

Analysis Time Period

Proposed - 75% Build - AM
Peak

IProject Description

Garrison Qak Traffic Study

Intersection IN Litile Creek at Acom Lane
Jurisdiction City of Dover, DE
Analysis Year 12016

|East\West Street: N Little Creek

[North/Sauth Street:  Acorn Lane

lintersection Orientation:

East-West

|Study Period (hrs): 0.25

[Vehicle Volumes and Adjustments

IMajor Street Eastbound Westbound
IMovement 1 2 3 4 5 6
L T R L T R
[Volume (veh/h} 24 134 308 23
Peak-Hour Factor, PHF 0.79 0.80 0.78 0.60 0.82 0.68
Igf:‘;%“"“’ Rate, HFR 30 167 0 0 375 33
Percent Heavy Vehicles 2 ~ — 2 —~ --
[Median Type Undivided
RT Channelized 0 0
Lanes 0 1 0 0 1 0
Configuration LT TR
Upstream Signal 0 0
Fﬁnor Street Northbound Southbound
Movement 7 8 9 10 11 12
L T R L T R
Volume {veh/h) 33 46
|Peak-Hour Factor, PHF 0.60 1.00 0.40 0.67 1.00 0.85
ll(-\!rlej]?r‘:)Flow Rate, HFR 0 0 0 49 0 54
Percent Heavy Vehicles 2 0 2 2 0 3
Percent Grade (%) 0 0
Flared Approach N N
Storage o 0
RT Channelized 0 0
Lanes 0 0 0 0 0 0
Configuration LR
Delay, Queue Length, and Level of Service
Approach Easthound Westhound Northbound Southbound
|Movement 1 4 7 8 9 10 11 12
Lane Configuration LT LR
v {veh/h) 30 7103
C (m) {veh/h) 1151 531
vic 0.03 0.19
95% queue length 0.08 0.71
Control Delay {s/veh) 8.2 13.4
JLOS A B
IApproach Delay (s/veh) - - 13.4
Approach LOS — - B

Copyright ® 2010 University of Florida, All Rights Reserved

file:///C:/Users/shilpa.mallem@tylin.com/AppData/Local/Temp/u2k 1 EF3.tmp

HCS+™ Version 5.8

Generated: 12/29/2016 12:19 PM

12/29/2016




Two-Way Stop Control Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY
Site Information

General Information

Analyst IShilpa Mallem | Int cti |N Little Creek at SR-1 NB
lAgency/Co. T.Y. Lin Intemalional niersection amp _
Date Performed 12/27/2016 Jurisdiction City of Dover, DE

iAnalysis Time Period

roposed - 75% Build - AM

eak

Analysis Year

2016

Project Description  Gamison Oak Traffic Study
EastiWest Street: .

N Little Creek

INorth/South Street: SR1 NB On-Ramp

!Intersection Qrientation:

East-West

[Study Period (hrs): 0.25

[Vehicle Volumes and Adjustments

[Major Street

Eastbound

Westbound

[Movement

1

2

5

L

T

T

Volume (veh/h)

68

166

76

27

|Peak-Hour Factor, PHF

0.62

0.77

0.79

0.75

Hourly Flow Rate, HFR
{veh/h)

709

215

96

36

|Percent Heavy Vehicles

[Median Type

[RT Channelized

|Lanes

1

1

Configuration
Upstream Signal

0

0

I_Whor Street
Movement

Northbound

Southbound

11

T

Volume (veh/h)

{Peak-Hour Factor, PHF

1.00

Hourly Flow Rate, HFR
(veh/h)

|Percent Heavy Vehicles

[Percent Grade (%)

|Ftared Approach

Storage

olz]eo|o] © |o

RT Channelized

Lanes

=]

Configuration

Delay, Queue Length, and Level of Service

pproach

Eastbound

" Westbound

Northbound

Southbound

[Movement

1

4

7 8 9

10 ik 12

|Lane Configuration

LT

(veh/h)

- 109

C (m) (veh/h)

1453

/e

0.08

95% queue lens_;th

0.24

Control Delay (s/veh)

7.7

LOS

A

)Approach Delay (s/veh)

Approach LOS
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Two-Way Stop Control

Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY '
{General Information Site Information
alyst Shilpa Mallem ’ N Little Creek at SR 1 SB
SenTCo 7Y Lin nfemalions] Intersection Ramp
12/27/2016 Jurisdiction City of Dover, DE
nalysis Time Period g%p;(osed - 75% Build - AM || Analysis Year 2016
Project Description  Garrison QOak Traffic Study
East/West Street. N Little Creek North/South Street: SR SB- Off-Ramp
'Intersection QOrientation: East-West Study Period (hrs): 0.25
ehicle Volumes and Adjustments
Major Street Eastbound Westbound
Movement 1 2 3 4 5 6
L T R L T R
\Volume (veh/h) 168 76
Peak-Hour Factor, PHF 0.79 0.90 0,78 0.60 0.78 0.68
Hourt
ol Ig}Flow Rate, HFR 0 186 0 0 97 0
I{Dercent Heavy Vehicles 2 — - 2 - --
Iedian Type Raised curb
RT Channelized 0 0
Lanes 0 1 0 0 1 0
Configuration T T
Upstream Signal 0 0
inor Street _ Narthbound Southbound
Movement 7 8 9 10 11 12
L T R L T R
\Volume (vehih) 66 207
Peak-Hour Factor, FﬁF_ 0.60 1.00 0.40 0.71 1.00 0.59
Hourly Flow Rate, HF|
(voh ,g) , 0 0 0 92 0 350
Percent Heavy Vehicles 2 0 2 2 0 3
Percent Grade (%) 0 0
Flared Approach N N
Storage o 0
RT Channelized 0 0
jLanes 0 0 0 0 0 0
[Configuration LR
'ﬁel.‘-q[I Queue Length, and Level of Service
Approach Eastbound Westbound Northbound Southbound
[Moverment 1 4 7 8 9 10 11 12
Lane Conﬁggation LR
v {(veh/h) 442
C (m) (veh/h) 896
v/c 0.49
95% queue Iength 278
Control Delay (s/veh) 12.9
jLOS B
Approach Delay {s/veh) — — 12.9
Approach LOS - - B
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Two-Way Stop Control Page 1 of 1
TWO-WAY STOP CONTROL SUMMARY
General Information Site Information
nalyst Shilp a_MaI lem - Intersection White Oak at Garrison Qak
ency/Co. 7.Y. Lin International Durisdiction City of Dover, DE
Date Performed 12/27/2016 _ Analysis Year 2016
= -
P&nalysis Time Period Egcg{osed - 75% Build - PM
Project Description  Garrison Qak Traffic Study
|Ea'sthest Street: Whife Oak Road INorth/South Street:  Garrison Oak Drive
Intersection Orientation: Easi-West Istudy Perfiod (hrs): 0.25
ehicle Volumes and Adjustments
Major Street Eastbound Westbound
IMovement 1 2 _3 4 : 5 6
L T R L T R
[\Volume (veh/h) 27 66 63 6
Peak-Hour Factor, PHF 0.69 0.42 0.78 0.60 0.79 1.00
Hourl )
ISLEh ﬂ) Flow Rate, HFR 39 157 0 o 79 6
Percent Heavy Vehicles 10 - -- 2 - -
[Median Type Undivided
RT Channelized 0
Lanes 0 1 0 0 1 0
Configuration LT ‘ TR
Upstream Signal 0 ‘ 0
Minor Street _ Northbound Southbound
Movement 7 8 9 10° 11 12
L T R L T R
\Volume (veh/h) 30 82
|Peak-Hour Factor, PHF 0.60 1.00 0.40 1.00 1.00 0.82
II(-\i:;Lrj];Ihy) Flow Rate, HFR 0 0 0 30 0 89
Percent Heavy Vehicles 2 0 2 2 0 0
Percent Grade (%) 1] 0
Flared Approach N N
Storage 0 0
RT Channelized 0 ' 0
Lanes 0 0 0 0 0 0
Configuration . LR
Delay, Queue Length, and Level of Service
&pproach Easibound Westbound Northbound Southbound
[Movement 1 4 7 8 9 10 11 12
[Lane Co_nﬁguration LT LR
v (veh/h) 39 119
C (m) {veh/h) 1462 874
v/c 0.03 G.14
95% queue length 0.08 0.47
Control Delay (s/veh) 7.5 9.8
LOS A A
Approach Delay (s/veh) — - 9.8
Approach LOS - o— A

Copyright @ 2010 University of Florida, All Rights Reserved

file:///C:/Users/shilpa.mallem@tylin.com/AppData/Local/Temp/u2kAF9D.tmp

HCS+™ version 5.6

Generated: 12/29/2016 1:42 PM

12/29/2016



Two-Way Stop Control Page 1 of 1
) TWO-WAY STOP CONTROL SUMMARY
{General Information ___|Site Information
Analyst |Shilpa Mallem Intersection White Oak at Acom Lane
ency/Co. 7.Y. Lin International Nurisdiction City of Dover, DE
pete Performed ;%22{823; ?75fy Dol - P ||[nalysis Year 2018
Analysis Time Period pe ‘,ﬁ{ ¢
IProject Description  Garrison Qak Traffic Study
|[East/West Street:  White Oak Road North/South Street: Acom Lane
!lntersection Qrientation: Easi-West Study Period (hrs):. 0.25
[Vehicle Volumes and Adjustments _
[Major Street Eastbound Westhound
IMovement 1 2 3 4 5 6
L T R L T R
\Valume (veh/h) 79 55 21 116
|Peak-Hour Factor, PHFE 1.00 1.00 0.78 0.60 0.69 1.00
Hourly Flow Rate, HFR
IJV eh’,ﬁ) ' 0 79 70 34 168 0
Percent Heavy Vehicles 0 — — 2 — -
[Median Type Undivided
IRT Channelized 0 0
|Lanes 0 1 0 0 1 0
[Configuration TR LT
|Upstream Signal 0 0
Minor Street _ Northbound - Southbound
Movement 7 8 9 10 11 12
L T R L T R
[Valume (veh/h) 57 12 .
Peak-Hour Factor, PHF 0.60 1.00 0.40 1.00 1.00 1.00
I(-‘I:;l;l;lr)]r)F[ow Rate, HFR 04 0 29 0 0 0
|Percent Heavy Vehicles 2 0 2 0 0 0
[Percent Grade (%) 0 0
[F1ared Approach N N
Storage 0 0
IRT Channelized 0 o
Lanes 0 4] 0 1] 0 0
Configuration LR
Delay, Queue Length, and Level of Service
Approach Eastbound Westhound Northbound Southbound
(Movement 1 4 7 8 9 10 11 12
Lane Configuration LT LR
(veh/h} 34 123
C (m) (veh/h) 1432 685
vic 0.02 0.18
95% queue length 0.07 0.65
Contral Delay (s/veh) 7.6 11.4
LLOS A B
Approach Delay (s/veh) — - 11.4
Approach LOS - — B
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Two-Way Stop Control

Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY

General Information

Site Information

nalyst Em’lpa Mallern
ency/Co. T. Y._Lin International
Date Performed 12/27/2016

P\nalysis Time Period

(—"roposed - 75% Build - PM
Paak

Project Description

Garrison Oak Traffic Study

Intersection N Little Creek at Acomn Lane
Jurisdiction City of Dover, DE
Analysis Year 2016

East/West Street: N Little Creek

North/South Street;  Acom Lane

Intersection Orientation:

East-West

Study Period (hrs): 0.25

chicle Volumes and Adjustments

Major Street

Eastbound

Westbound

IMovement

1 2

5 6

L T

T R

\Volume (veh/h)

54 334

171 28

Peak-Hour Factor, PHF

0.79 0.80

0.82 0.68

Hourly Flow Rate, HFR
fveh/h)

68 417 -

208 41

Percent Heavy Vehicles

2 -

|Median Type

Undivided

RT Channelized

Lanes

4] 1

1 0

Caonfiguration

TR

JUpstream Signal

0

0

Minor Street

Northbound

Southbound

Movement

9 10

11 12

T R

[Volume {veh/h)

37

23

Peak-Hour Factor, PHF

0.67

1.00 0.85

Hourly Flow Rate, HFR
lvenmy

0 55

27

|Percent Heavy Vehicles

|Percent Grade (%)

Flared Approach

Storage

olz|clol © |lo

RT Channelized

| anes

o
O

Configuration

LR

Delay, Queue Length, and Level of Service

Approach

Eastbound Westbound

Northbound

Southbound

|Movement

1 4

7 8 9

10 11 12

Lane Configuration

LT

IR

v {veh/h)

68

82

C (m) (veh/h)

1317

424

v/C

0.05

0.19

95% queue length

0.16

0.71

Contro] Delay (s/veh)

7.9

15.5

|LOS

A

C

iApproach Delay (s/veh)

15.5

Approach LOS

C
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Two-Way Stop Control

Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY

|General Information

Site Information

IAnalyst IShilpa Mallem [I t ti Little Creek at SR 1 NB
Agency/Co. I.Y. Lin International rersection Ilf\?lamp__ —

Date Performed 12/27/2016 Jurisdiction City of Dover, DE
Analysis Time Period Egcg;{osed - 75% Buitd - PM || Analysie Year 2070

Project Description

Garrison Oak Traffic Study

|[EastiWest Street: N Little Creek

INorth/South Street:  SR1 NB On-Ramp

Iintersection Orientation:

East-West

|Study Period (hrs): 0.25

. Iyehicle Volumes and Adjustments
M

ajor Street Eastbound Westbound
[Movement 1 2 3 4 5 6
L T R L T R
* [Volume (veh/h) 188 134 124 71
Peak-Hour Factor, PHF 0.62 0.77 0.78 0.60 0.79 0.75
Hourly Flow Rate, HFR
vehlg) 303 174 0 0 156 94
Percent Heavy Vehicles 2 — — 2 — —
[Median Type Undivided
[RT Channelized 0 0
|Lanes 0 1 0 0 1 0
[Configuration LT TR
Jupstream Signal 0 ]
Minor Street Northbound . Southbound
Movement 7 8 9 10 11 12
L T R L T R
Volume (veh/h)
Peak-Hour Factor, PHF 0.60 1.00 0.40 0.71 1.00 0.59
E’gmlg) Flow Rate, HFR 0 0 0 0 0 0
Percent Heavy Vehicles 2 0 2 2 0 8
Percent Grade (%) 0 0
Flared Approach N N
Storage 0 0
RT Channelized 0 0
| anes 0 0 0 0 0 0
Configuration
Delay, Queue Length, and Level of Service
Approach Eastbound Westbound Northbound Southbound
‘IMovement 1 4 7 8 9 10 11 12
Lane Configuration LT '
v (veh/h) 303
C (m) {veh/h) 1316 .
v/c 0.23
95% queue length 0.89
Control Delay (s/veh) 8.6
LOS A
IApproach Delay (s/veh) - —
Approach LOS - -
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Two-Way Stop Control

Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY
General Information _ Site Information
nalyst :Shilpa Mallem . N Little Creek at SR 1 SB
Ege:cyICo. T. Yiig International Intersection Ramp -
[Date Performed 12/27/2016 Uurisdiction Cify of Dover, DE
Enalysis Time Period gngosed - 76% Build - PM || Analysis Year 2016
Project Description  Garnrison Qak Traffic Study
East/West Street: N Little Creek North/South Street: SR1 SB Off-Ramp
!lntersection QOrientation: Easf-West Study Period (hrs): 0.25
[Vehicle Volumes and Adjustments
[Major Street Eastbound Westbound
[Movement 1 2 3 4 5 6
T R L T R
Volume (veh/h) 299 124
|Peak-Hour Factor, PHF 0.79 0.90 0.78 0.60 0.78 0.68
F’gﬁ%ﬂow Rate, HFR | 0 332 0 0 158 0
Percent Heavy Vehicles 2 — - 2 - --
IMedian Type Undivided
[RT Channelized 0 0
[Lanes 0 1 0 0 1 0
[Configuration T T
|Upstream Signal 0 0
Minor Street Northhound Southbound
Movement 7 8 2] 10 11 12
L T R L T R
\olume (veh/h) 31 102
|Peak-Hour Factor, PHF 0.60 1.00 0.40 0.71 1.00 0.59
l(-\lile;T'lr)]’)Flow Rate, HFR o 0 0 43 0 172
[Percent Heavy Vehicles 2 0 2 2 0 3
[Percent Grade (%) 0 0
[Flared Approach N N
Storage 0 0
|IRT Channelized 0 0
Lanes 0 0 0 0 0 0
Configuration LR
Delay, Queue Length, and Level of Service
IApproach Eastbound Westbound Northbound Southbound
Movement 1 4 7 8 9 10 11 12
ILane Con_ﬁgu_ration LR
v (veh/h) 215
C (m) (veh/h) 783
v/c 0.27
195% queue Iength 1.12
Cantrol Delay (sfveh) 11.3
JLOS B
IApproach Delay (s/veh) - - 11.3
Approach LOS - - B
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Two-Way Stop Control

Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY

|General Information

Site Information

Analyst Sh.rlpa. Matfem - Intersection |White Oak at Garrison Qak
Agency/Co. T.Y. Lin International Jurisdiction City of Dover, DE
Date Performed 12/27/2016 Analvsis Y. 5 -
— : Proposed -100% Buiid - AM ||t 018
Analysis Time Period lPeak
IProject Description  Garrison Qak Traffic Study

|[East/west Street:  Whote Oak Road

INorth/South Street: Garrison Oak Drive

!Entersection Orientation: East-West

[Study Period (hrs): 0.25

[Vehicle Volumes and Adjustments

[Major Street

Eastbound

Westhound

Movement

1 2

5 6

L T

T R

Volume (veh/h)

137 - 33

70 15

|Peak-Hour Factor, PHF

0.69 0.42

0.79 1.00

[Hourly Flow Rate, HFR
(veh/h)

198 78

88 15

Percent Heavy Vehicles

10 -

Median Type

RT Channelized

Lanes

0 1

1 0

Configuration

Upstream Signal

0

0

ﬁ\ninor Street

Northbound

Southbound

IMovement

~]
Qo

11 12

T R

\Volume (veh/h)

Peak-Hour Fgctor, PHF

0.60 1.00

1.00 0.92

Hourly Flow Rate, HFR
fvehm)

31

|Percent Heavy Vehicles

IPercent Grade (%)

Flared Approach

Storage

olz2iolel @ lo

RT Channelizec&

Lanes

o 0

S
f ]

Configuration

LR

lApproach

|Pelay, Queue Length, and Level of Service
Eastbound

Westbound

Northbound

Southbound

IMovement

1 4

7 8 9

10 11 12

Lane Configuration

LT

LR

v (veh/h)

198

37

“Ic (m) (veh/h)

1440

796

ic

0.14

0.05

95% queue length

0.48

0.15

Control Delay (s/veh)

7.9

9.7

LOS

A

A

Approach Delay (s/veh)

8.7

Approach LOS

A
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Two-Way Stop Control Page 1 of 1
TWO-WAY STOP CONTROL SUMMARY
General Information _|Site Information
I nalyst Shilpa Mallem Intersection White Oak af Acom Lane
Agency/Co. T.Y. Lin International EJurisdiction City of Dover, DE
Date Performed 12/27/2016 -
— ; Proposed -100% Build - AM r"a'ys's Year 2076
Analysis Time Period Poak
PrOEeEt_Description Garrison Qak Traffic Study
East/West Street. White Oak Road North/South Street: Acomn Lane
Intersection Orientation: East-West - |Study Period (hrs): 0.25
ehicle Volumes and Adjustments
Major Street 'Eastbound Westbound
Movement 1 2 3 4 5 4]
L T R L T R
\/olume (veh/h) 143 25 16 82
{Peak-Hour Factar, PHF 1.00 0.75 0.78 0.60 0.69 1.00
Hourly Flow Rate, HFR
(Vem‘]’) = 0 190 32 26 118 0
|Percent Heavy Vehicles 0 - - 2 - -
[Median Type Undivided
[RT Channelized 0 0
|Lanes 0 1 0 0 1 0
TR LT
0 0
Northbound Southbound _
7 8 9 10 11 12
) L T R ‘L T R
\Volume (veh/h) 29 18
|Peak-Hour Factor, PHF 0.60 1.00 0.40 1.00 1.00 1.00
'Ezl:]%F]ow Rate, HFR 48 0 44 0 0 0
Percent Heavy Vehicles 2 : 0 2 0 0 0
Percent Grade (%) 4] 1]
Flared Approach N N
Storage 0 0
RT Channelized 2] ¢
Lanes 4] 0 0 0 0 0
Configuration LR
Delay, Queue LenJgth, and Level of Service
Approach Eastbound | Westbound Northbound Southbound
|Movement 1 4 7 8 9 10 11 12
Lane Configuration LT LR s
v (veh/h) 26 92
C (m) (veh/h) 1347 702
vic 0.02 0.13
95% queue length 0.06 0.45
Control Delay (s/veh) 7.7 10.9
LOS A B
Approach Delay {s/veh) - - — 10.9
Approach LOS - - B
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Two-Way Stop Control

Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY

Site Information

Intersection

General Information
nalyst Shilpa Mallem
ency/Co. 7.Y. Lin infernational

N Little Creek at Acomn Lane

Jurisdiction

Date Performed

12/27/2016

City of Dover, DE

Analysis Time Period

eak

Fropased ~100% Build - AM

Analysis Year

2016

Project Description

Garrison Qak Traffic Study

East/West Street: N Little Creek

|North/South Street: Acorn Lane

Intersection Orientation:

East-West

|study Period (hrs): 0.25

ehicle Volumes and Adjustments

Major Street

Easthound

Westhound

IMovement

1 2

5 - B

L T

T R

[Volume (veh/h)

26 134

308 24

Peak-Hour Factor, PHF

0.79 0.80

0.82 0.68

veh/h)

32 167

375 35

Fourly Flow Rate, HFR

Percent Heavy Vehicles

2 —

[Median Type

Undivided

[RT Channelized

|Lanes

0 1

1 0

[Configuration

R

|Upstream Signal

0

0

IWnor Street

Northbound

Southbound

IMovement

9 10

11 12

\Volume (veh/h)

34

46

Peak-Hour Factor, PHF

0.67

0 0.85

Hourly Flow Rate, HFR
(veh/h)

0 50

54

Percent Heavy Vehicles

Percent Grade (%)

Flared Approach

Storage

RT Channelized

Lanes

Configuration

Approach

Delay, Queue Length, and Level of Service

Eastbound Westbound

Northbound

Movement

1 4

7 8 9

Southbound
10 1 12

|Lane Configuration

LT

LR

v (veh/h)

32

104

C (m) (veh/h)

1149

528

v/c

0.03

0.20

95% queue [ength

0.09

073

Control Delay (s/veh)

82

13.5

LOS

A

B

Approach Delay (sfveh)

13.5

Approach LOS

B
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Two-Way Stop Control Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY
[General Information ISite Information
Analyst Shilpa Mallem . N Little Creek at SR 1 NB
Ager?cyIC 0. T Y.QLin International Intersection Ramp
Date Performed 1 2/27/2016 Jurisdiction Cify of Dover, DE
Analysis Time Period Eg%pkosed -100% Build - AM ||| Analysis Year 2076
Project Description  Garmrison Oak Traffic Study.
East/West Street: N Little Creek [North/South Street:  SR1 NB On-Ramp
!Intersection Qrientation: Easf-West |Study Pericd (hrs): 0.25
[Vehicle Volumes and Adjustments ‘
|Major Street Eastbound Westhound
IMovement 1 2 3 4 5 "6
L T R L T R
\Volume (veh/h) 68 166 76 27
Peak-Hour Factor, PHF 0.62 0.77 0.78 0.60 0.78 0.75
Hour} ‘
potd Flow Rate, HFR 109 215 0 0 96 36
I{’ercent Heavy Vehicles 2 — -- 2 — -
[Median Type Undivided
RT Channelized 0 0
Lanes 0 1 0 0 1 0
Configuration LT R
Upstream Signal 0 o
ﬁnor Street _ " Northbound Southbound _
[Movement - 7 8 9 10 11 * 12
L T R L T R
Volume (veh/h) .
[Peak-Hour Factor, PHF 0.60 1.00 0.40 0.71 1.00 0.59
l:-‘lftétrj]:;%Flow Rate, HFR 0 0 0 0 0 0
Percent Heavy Vehicles 2 0 2 2 0 8
Percent Grade (%) 0 1]
Flared Approach N N
Storage 0 0
IRT Channelized 0 0
Lanes 0 0 0 0 0 0
Configuration )
Delay, Queue Length, and Level of Service
lApproach Eastbound Westbound Northbound Southbound
Movement T 4 7 8 9 10 11 | 12
ILane Configuration LT ' '
v (veh/h) 109
C (m)-(veh/h) 1453 |
v/c 0.08
|o5% queue length 0.24
Control Delay (s/veh) 7.7
LOS A
Approach Delay (s/veh) — -
Approach LOS - -
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Two-Way Stop Control

Page | of |

TWO-WAY STOP CONTROL SUMMARY

General Information

|Site Information

Analyst Shifpa Mallem F cti NV Litlle Creek at SR 1 SB
Agency/Co. T.Y. Lin International ntersection Ramp _
Date Performed 12/27/2016 Jurisdiction City of Dover, DE
- ild - AN is Y 016
Analysis Time Period ;t;;}(osed 100% Build - AM alysis Year [2

N Little Creek

Project Description  Gamrison Qak Traffic Study
|East!West Street:

INorth/South Street:  SR1 8B Off-Ramp

!Intersection Orientation: East-West

|Study Perfod (hrs): 0.25

[Vehicle Volumes and Adjustments

[Major Street

Eastbound

Westbound

[Movement

1

2

5

L

T

T

A,

olume (veh/h)

168

76

|Peak-Hour Factor, PHF

0.79

0.90

0.78

0.68

Heurly Flow Rate, HFR
(veh/h)

186

97

|Percent Heavy Vehicles

[Median Type

RT Channelized

(=]

ILanes

1

[Configuration

1
T

T

|Upstream Signal

0

0

Minor Street

Northbound

Southbound

Movement

9 10

11

12

T

Volume (vehih)

66

208

|Peak-Hour Factor, PHF

0.71

1.00

0.59

Hourly Flow Rate, HFR
(veh/h)

0 92

352

|Percent Heavy Vehicles

|Percent Grade (%)

Flared Approach

Storage

oja|olc| © |o

RT Channelized

(=]

JLanes

]

L]

Configuration

Delay, Queue Length, and Level of Service

pproach

Eastbound

Westbound

Northbound

Southbound

Movement

1

4

7 8 g

10 11

12

Lane Conﬁguration

LR

(veh/h)

444

C (m) (veh/h)

896

vic

0.50

95% queue length

2.81

Control Delay (sfveh)

12.9

LOS

B

IApproach Delay (s/veh)

12.9

Approach LOS

8
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Two-Way Stop Control

Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY

|General Informatian

Site Information

Analyst IShilpa Mallem
Agency/Co, T.Y. Lin International
Date Performed 12/27/2016

IProject Description.

posed -100% Build - PM

.o X ro
iAnalysis Time Period E oak

Intersection

|White Oak at Garrison Oal

Jurisdiction

City of Dover, DE

Analysis Year

2016

Garmison Qak Traffic Study

|[Eastiwest Street:  White Oak Road

[North/South Street:  Garrison Oak Drive

!fntersection QOrientation: East-West

|study Perfod (hrs): 0.25

[Vehicle Volumes and Adjustments

IMajor Street

Eastbound

Westbound

[Movement

1

2

5

L

T

T

Ao

olume (veh/h)

34

66

63

Peak-Hour Factor, PHF .

0.69

0.42

0.79

Hourly Flow Rate, HFR

49

157

79

veh/h)
Percent Heavy Vehicles

10

[Median Type

RT Channelized

j=]

Lanes

1

1

Configuration

TR

Upstream Signal

0

o

Minor Street

Northbound

Southbound

fMovement

g 10

11

12

0
LT
7
L

T

\Volume (vehfh)

38

106

Peak-Hour Facfor, PHF

0.60

1.00

1.00

0.92

Hourly Flow Rate, HFR
veh/h)

0 38

115

Percent Heavy Vehicles

10

Percent Grade (%)

Flared Approach

Storage

olZ|olo] <@ |o

RT Channelized

<

Lanes

% ]

Configuration

Delay, Queue Length, and Level of Se

rvice

Approach

Eastbound

Westbound

Northbound

Southbound

IMovement

1

4

7 8 9

10

1

12

Lane Configuration

LT

LR

v (veh/h)

49

163

C (m) {veh/h)

1461

850

vic

0.03

0.18

[o5% queue length

0.10

0.65

Cantrol Delay (s/veh)

7.5

10.2

LOS

A

B

JApproach Delay (s/veh)

10.2

Approach LOS

B
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Two-Way Stop Control

Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY

General Information

Site Information

Shilpa Mallern

7.Y. Lin International

Date Performed

12/27/2016

nalysis Time Period

Project Description

eak

Garrison Oak Traffic Study

roposed -100% Build - PM

Intersection |White Oak at Acom Lane
Jurisdiction City of Dover, DE
IAnalysis Year 2016

East/West Street:

White Oak Road

North/South Street: Acom Lane

Intersection Orientation:

East-West

Study Period (hrs): 0.25

ehicle Volumes and Adjustments

[Major Street Eastbound Westhound
[Movement 1 2 3 4 5 "B
L T R L T R
Volume (veh/h) 85 55 24 137
Peak-Hour Factor, PHF 1.00 1.00 0.78 0.60 0.69 1.00
z‘;‘r‘]%':"’w Rate, HFR 0 85 70 39 198 0
Percent Heavy Vehicles 0 —~ - 2 — —
|Median Type Undivided
RT Channelized 0 0
Lanes 0 1 0 0 7 0
Configuration TR LT
Upstream Signal 0 0 ]
Mnor Street _ Northbound Southbound ]
[Movement 7 8 9 10 11 12
L T R L T R
[Volume (veh/h) 57 13
Peak-Hour Factor, PHF 0.60 1.00 0.40 1.00 1.00 1.00
I(-‘l’c:;;lr)]f)Flow Rate, HFR 94 0 32 0 0 0
[Percent Heavy Vehicles 2 0 2 0 0 0
Percent Grade (%) 0 0
Flared Approach N N
Storage 0 4
RT Channelized 0 0
Lanes 0 0 0 0 1] 0
Configuration LR
Delay, Queue Length, and Level of Service
pproach Eastbound | Westhound Northbound Southbound
[Movement 1 4 7 K 9 10 11 12
Lane Configuration LT LR
v (veh/h) 39 126
C {m) (veh/h) 1425 652
i 0.03 0.19
95% queue Iength 0.08 0.71
Conftrol Delay (s/veh) 7.6 11.8
LOS A B
Approach Delay (siveh) — -- 11.8
Approach LOS — — B
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Two-Way Stop Control ' Page 1 of 1

TWO-WAY STOP'CONTROL SUMMARY
|General Information _|Site Information
Analyst hilpa Mallem Intersection [v Littie Creek at Acorn Lane
Agency/Co. LY. Lin Intemational Wurisdiction City of Dover, DE
Date Performed 12/27/2016 _ Analysis Yoar 2016
Analysis Time Period ﬁgz;,c;{osed ~100% Buiid - P
IProject Description  Garrison Oak Traffic Study
|East/West Street: N Little Creek North/South Street. Acom Lane
!Intersection Orientation: Easi-West Study Period (hrs): 0.25
[Vehicle Volumes and Adjustments
Major Street Eastbound Westbound
Movement 1 _2 3 4 5 6
L T R L T R
Volume {veh/h) 54 334 171 28
Peak-Hour Factor, PHF 0.79 6.80 0.78 0.60 0.82 0.68
Hourly Flow Rate, HFR
voh ;r‘:,) 68 417 0 0 208 41
Percent Heavy Vehicles 2 — — 2 — --
Median Type Undivided
RT Channelized 0 0
Lanes 0 ) 1 0 0 1 0
Configuration LT TR
Jupstream Signal 0 0
Minor Street " Northbound . Southbound
Movernent 7 3 9 10 . 11 12
] L T R L ' T R
\Volume (veh/h) 39 25
jPeak-Hour Factor, PHF 0.60 1.00 0.40 0.67 1.00 0.85
!Rc:rj]%ﬂow Rate, HFR 0 0 0 58 0 29
Percent Heavy Vehicles 2 0 2 2 0 3
Percent Grade (%) ‘ 0 0
Flared Approach N N
Storage c 0
[RT Channelized 0 0
|Lanes 0 0 0 0 0 0
[Configuration LR
IE)eIag, Queue Length, and Level of Service ‘
Approach Eastbound Westbound Northbound Southbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT LR
v (veh/h) 68 87
[C (i) (vehh) 1317 ' 426
fwic 0.05 , 0.20
95% queue length 0.16 0.76
Control Delay (s/veh) 7.9 15.6
LOS A C
Approach Delay (s/veh) - - 15.6
Approach LOS — - C
Coepyright @ 2010 University of Florida, All Rights Reserved HCS+™ Version 5.6 Generated: 12/29/2016 1:51 PM
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Two-Way Stop Control

Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY

General Information

Site Information

hilpa Mallem . N Litfle Creek at SR 1 NB
o
ency/Co. E’.Y. Lin International Intersection Ramp
Date Performed 12/27/2016 Jurisdiction City of Dover, DE
Analysis Year 2016

IProject Description ~ Garrison Qak Traffic Study

. . roposed -100% Build - PM
nalysis Time Period Eeak

{East/\West Street: N Little Creek

North/South Street: SRT NB On-Ramp

fintersection Orientation:  East-West

Study Period (hrs): 0.25

[Vehicle Volumes and Adjustments

|Major Street Eastbound

Westbound

[vovement 1 2

5 6

L T

T R

[Volume (veh/h) 189 135

124 71

Peak-Hour Factor, PHF 0.62 0.77

0.79 0.75

Hourly Flow Rate, HFR 304 175

156 94

veh/h)
Percent Heavy Vehicles 2 —

[Median Type

Undivided

RT Channelized

Lanes ) 0 1

1 0

Configuration LT

Upstream Signal o

0

Il'\ninor Street Northbound

Southbound

Movement 7 ] §

11 12

T R

Volume {veh/h)

Peak-Hour Factor, PHF 0.60 1.00

1.00 _0.59

Hourly Flow Rate, HFR
|(veh/h)

Percent Heavy Vehicles 2

Flared Approach

o
0
Percent Grade (%) | : 0
N
0

Storage

olz|eoic] © |o

RT Channelized

l_anes 0 0

o
ou ]

Configuration

Delay, Queue Length, and Level of Service
Approach Eastbound Westbound

Northbound

Southbound

Movement 1 4

7 8 9

10 11 12

|Lane Configuration LT

v (vehih) 304

C (m) (vehth) 1316

vic 0.23

95% queue length 0.89

Control Delay, (s/veh) 8.6

LOS A

/Appraach Delay (s/veh) - -

Approach LOS — -
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Two-Way Stop Control Page [ of 1

TWO-WAY STOP CONTROL SUNMMARY
{General Information Site Information
IAnalyst [Shilpa Malfem | . Little Creek at SR 1 SB
Age:cyICo. T Tfemafiond] Intersection r;amp
Date Performed 12/27/2016 Lurisdiction City of Dover, DE
Analysis Time Period - mosed -100% Buiid - PM || Analysis Year 2076
Project Description  Garmrison QOak Traffic Study
Iﬁélme Creek [North/South Street: SR SB Of-Ramp
!lntersection Orientation: East-West |study Period (hrs): 0.25
[Vehicle Volumes and Adjustments
I_hﬂor Street . Eastbound Westbound
Movement 1 . 2 3 4 5 6
L T R L T R
\Volume (veh/h) 301 124
Peak-Hour Factor, PHF 0.79 0.90 0.78 0.60 078 0.68
l(-\l;t;;lt;{)ﬂow Rate, HFR 0 | 334 0 0 158 0
Percent Heavy Vehicles 2 - — 2 - -
|Median Type Undivided
RT Channelized 0 0
Lanes 0 1 0 0 1 0
Configuration T T
Upstream Signal 0 0
ﬁmr Street _ Northbound Southbound
Movement 7 8 9 . 10 11 12
L T R L T R
[Volume (veh/h) 31 102
Peak-Hour Factor, PHF 0.60 1.00 0.40- 0.71 1.00 0.59
:12?1% Flow Rate, HFR 0 0 0 43 0 172
Percent Heavy Vehicles 2 0 2 2 0 3
Percent Grade {%) ) 0 0
Flared Approach N N
Storage 0 0o
RT Channelized o 0
Lanes 0 0 0 0 0 0
Configuration LR
Delay, Queue Length, and Level of Service i
Approach Eastbound Westbound Northbound Southbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration ' LR
{veh/h) : 215
C (m) (veh/h) 783
v/c . 0.27
[95% queue [eng_;th 1.12
Control Delay (sfveh) 11.3
LOS : B
IApproach Delay (s/veh) - = - 11.3
Approach LOS - - B
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Two-Way Stop Control Page I of 1

TWO-WAY STOP CONTROL SUMMARY
|General Information Site Information
= ?h\:‘:fpf_nn;al:em — Intersection [White Oak at Garrison Oak
Jencyo. 1. i internationa Lurisdiction City of Dover, DE
Date Performed 12/27/2016 lesis Yoar 5016
e : [Prop_100% Build_LDS_AM
nalysis Time Period Pk
Project Description  Garrison Oak Traffic Study
East/West Street: _Whotfe Oak Road North/South Street: Garrison Cak Drive
Intersection Orientation: East-West Study Period (hrs): 0.25
ehicle Volumes and Adjustments
Major Street Eastbound Westbound
Movement 1 2 3 ! 4 5 6
L T R L T R
\Volume {veh/h} _ 148 33 2289 18
Peak-Hour Factor, PHF 0.69 0.42 0.78 0.60 0.79 1.00
Hourly Flow Rate, HFR
veh/h) 214 78 0 0 289 18
Percent Heavy Vehicles 10 - - 2 - -
[Median Type Undivided
[RT Channelized 0 0
|Lanes 0 ~ 1 0 0 1 0
I_Conﬁguration . LT TR
[Upstream Signal 0 0
Minor Street ‘Northbound Southbound
Movement 7 8 9 10 11 12
L T R L T R
[Volume (veh/h) 7 30
Peak-Hour Factor, PHF 0.60 1.00 0.40 1.00 1.00 0.92
Hourly Flow Rate, HFR .
(veh/h) o 0 0 7 1] 32
Percent Heavy Vehicles 2 0 2 2 0 0
Percent Grade (%) 0 7]
Flared Approach N N
Storage 0 0
RT Channelized 0 0
Lanes 0 0 0 0 4] 0
Configuration LR
) Delay, Queue Length, and Level of Service
IApproach ‘Eastbound Westbound Northbound , Southbound
Movement 1 4 7 8 9 10 11 12
| ane Configuration LT LR
v (veh/h) 214 39
C (m) (veh/h) 1210 582
v/c 0.18 0.07
95% queue length 0.64 0.21
Control Delay (sfveh) 86 11.6
LOS A B
Approach Delay (s/veh) - - - 11.6
Approach LOS - - B
Copyright © 2010 University of Florida, All Rights Reserved HCS+™  Version 5.6 Generated: 1/16/2017 3:.06 PM
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Two-Way Stop Control Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY
eneral Information Site Information
[ EnaIVStIC f_hgpf, Ni'al:em o Intersection [White Oak-at Acorn Lane
gency’-o. 2. i Tiemationa Durisdiction City of Dover, DE
Date Performed 12/27/2016 Analvsis Yoar 5016
. . Prop_100% Build_LDS_ AM )
“l\nalys:s Time Period Pk
[Project Description  Garrison Oak Traffic Sfudy
|[East/West Street:  White Oak Road North/South Street: Acorn Lane
!Intersection QOrientation: Easi-West Study Period (hrs): 0.25
[Vehicle Volumes and Adjustments
IMajor Street Eastbound Westbound
[Movement 1 2 3 4 5 6
T R L T R
[\Volume {veh/h) 161 25 41 218
F‘eak-Hour Factor, PHF . 1.00 0.75 0.78 0.60 0.69 1.00
Hourly Flow Rate, HFR
veh/h) - 0 214 32 68 315 0
Percent Heavy Vehicles 0 - - 2 - --
[Median Type Undivided
RT Channelized ' 0 0
Lanes ¢ 1 g 0 1 0
Configuration R ' LT
JUpstream Signal ' 0 0
[Minor Street Northbound Southbound
IMovement 7 8 9 10 i 11 12
L T R L T R
Volume (veh/h) 29 20
Peak-Hour Factor, PHF 0.60 1.00 0.40 : 1.00 1.00 1.00
Hourly Flow Rate, HFR
(vehih) 48 0 49 0 0 0
Percent Heavy Vehicles 2 0 2 0 0 0
Percent Grade (%) 0 0
|Fiared Approach N N
Storage : [4] 0
JRT Channelized 0 0
Lanes 0 0 0 0 0 0
Configuration LR
Delay, Queue Length, and Level of Service
IApproach Eastbound Westbound Northbound Southbound
IMovement 1 4 7 8 9 10 11 12
Lane Configuration LT IR '
v {veh/h) 68 97
C (m) (veh/h) 1320 533
v/c 0.05 6.18
95% queue length : 0.16 0.66
Control Delay (sfveh) 7.9 13.3
JLOS A B
Approach Delay (sfveh) - - 13.3
Approach LOS - - B
Copyright @ 2010 University of Florida, All Rights Reserved HCS+™ Version 5.6 Generated: 1/16/2017  2:00 PM
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Two-Way Stop Control

Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY
IGeneral Information Site Information
pualyst_ Shpa Mlen —— ntersection N Liftle Creek af Acom Lane
pOSnoy .o, ML CH L urisdiction City of Dover, DE
Date Performed 12/27/2016 Talvsis Year 2016 —
. . Prop_100% Build LDS AM !
Analysis Time Period Peak
Project Description  Garrison Oak Traffic: Study -
East/West Street. N Little Creek |North/South Street: Acorn Lane
Intersection Orientation: . East-West |Study Period (hrs): 0.25
ehicle Volumes and Adjustments .
“IMajor Street Eastbound Westbound
[Movement 1 2 3 4 5 5
L T R L T R
\Volume (veh/h) 26 134 308 26
[Peak-Hour Factor, PHF 0.79 0.80 0.78 0.60 0.82 0.68
Hourly Flow Rate, HFR
(veh/h) 32 167 0 0 375 38
Percent Heavy Vehicles 2 - - 2 - -
|Median Type . Undivided
[RT Channelized 0 0
Lanes 0 1 0 0 1 0
Configuration LT TR
[Upstream Signal 0 o
[Minor Street Northbound Southbound
[Movement 7 8 9 10 11 12
) L T R L T : R
(Volume (veh/h) 45 60
Peak-Hour Factor, PHF 0.60 1.00 0.40 0.67 1.00 0.85
Hourly Flow Rate, HFR
vehih) 0 0 0 67 0 70
Percent Heavy Vehicles 2 0 2 2 0 3
IPeroent Grade (%) 0 0
Flared Approach N N
Storage 0 0
RT Channelized 0 0
Lanes 0 0 0 0 a 1]
Configuration LR
Delay, Queue Length, and Level of Service
Approach Easthound Westbound Northbound Southbound
|Movement 1 4 7 8 9 10 11 12
Lane Configuration LT LR
v (veh/h) 32 137
C (m) (veh/h) 1146 525
vic 0.03 0.26
95% queue length 0.09 1.04
Control Delay (sfveh) 8.2 14.3
LOS A B
)Aoproach Delay. (s/veh) - - 14.3
IApproach LOS - - B
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Two-Way Stop Control

Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY

|General Information

Site Information

Shilpa Mallem . . N Little Creek at SR 1 NB
- Intersect
. 1.Y. Lin International niersection Ramp
Date Performed 12/27/2016 urisdiction ICity of Dover, DE
o, i IAnalysis Year 2016
nalysis Time Period g;oa,t}{_TOOA Build_LDS _AM Y

Project Description

Garrison Qak Traffic Study

East/West Street: N Liffle Creek-

North/South Street:  SRT NB On-Ramp

Hntersection Orientation: East-West Study Period (hrs):  0.25
[vehicle Volumes and Adjustments
[Major Street Eastbound Westbound_
[Movement 1 2 3 4 5 6
L T. R L T R
\Volume (veh/h) 71 174 76 27
[Peak-Hour Factor, PHF 0.62 0.77 0.78 0.60 0.79 0.75
F;;ﬁ%ﬂ"w Rate, HFR 114 225 0 0 96 36
Percent Heavy Vehicles 2 - - 2 - -
[Median Type Undivided
[RT Channelized 0 0
[Lanes 0 1 0 0 1 0
Configuration LT TR
lUpstream Signal 0 0
I'I\ﬂnor Street Northbound Southbound
Movement 7 8 9 10 ' 11 12
L T R L T R
[Volume (veh/h)
Peak-Hour Factor, PHF 0.60 1.00 0.40 0.71 1.00 0.59
Rceal.l:;lr)l()ﬂow Rate, HFR 0 0 0 0 0 0
Percent Heavy Vehicles 2 0 2 2 0 8
Percent Grade (%) 0 0
Flared Approach N N
Storage 0 0
RT Channelized 0 0
Lanes 0 0 ) 0 0 0
Configuration
Delay, Queue Length, and Level of Service
Approach Eastbound Westbound Northbound -+ Southbound
Movement 1 4 7 8 9 10 1 12
| ane Configuration LT '
v (vehih) 114
C (m) (vehvh) 1453
v/c 0.08
95% queue length 0.26
jGontrol Delay (s/veh) 7.7
|Los A

Approach Delay (s/veh)

iApproach LOS
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Two-Way Stop Control

Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY
|General Information Site Information
nalyst Shilpa Mallem intersection |N Little Creek at SR 1 SB
gency/Co T.Y. Lin International amp
Date Performed 12/27/2016 JJurisdiction |City of Dover, DE
i Analysis Y 2016
nalysis Time Period Prop_100% Build_LDS_AM ||Analysis Year 1
Peak
Project Description  Garrison Oak Traffic Study
East/West Street. N Little Creek North/South Street.  SR7 SB Off-Ramp
Intersection Orientation:  East-West Study Period (hrs): 0.25
ehicle Volumes and Adjustments
IMor Street Eastbound Westbound
Movement 1 2 3 4 5 6
, L _ T R L T R
[Volume (veh/h) 179 76
Peak-Hour Factor, PHF 0.79 0.90 0.78 0.60 0.78 0.68
Hourly Flow Rate, HFR
vehih) 0 198 0 0 97 v]
Percent Heavy Vehicles 2 - - 2 - -
[Median Type Raised curb
RT Channelized 0 0
Lanes 0 1 0 0 1 0
Configuration T T
Upstream Signai 0 [7]
Minor S{reet Northbound Southbound
IMovement 7 8 9 10 11 12
L T R L T R
\Volume (veh/h) 66 _ 210
Peak-Hour Factor, ﬂF 0.60 1.00 0.40 0.71 _1.00 0.59
Hourly Flow Rate, HFR
veh/h) 1] 0 0 92 (1] 355
Percent Heavy Vehicles 2 0 2 2 1] 3
Percent Grade (%) 0 0
|Fiared Approach N N
Storage 0 0
RT Channelized o 0
Lanes 0 0 0 0 0 0
Configuration LR
Delay, Queue Length, and Level of Service
Approach Eastbound Westhound Northbound Southbound
[Movement 1 4 7 8 2] 10 11 | 12
Lane Configuration LR
v (veh/h) 447
C (m}) (veh/h) 894
v/c 0.50
95% queue length 285
Contral Delay (sfveh) 13.0
LOS B
Approach Delay (sfveh) - - 13.0
Approach LOS - - B
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- Two-Way Stop Control

Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY

|General Information

nalyst Shilpa Mallem
ency/Co. T.Y. Lin Intermational
Date Performed 12/27/2016

Analysis Time Period

rop_100% Build_{DS_PM

eak

Site Information

Intersection |White Oak at Garrison Oak
urisdiction City of Dover, DE
nalysis Year 2016

IProject Description

(Garrison Oak Traffic Study

|[Eastiwest Street:  White Oak Read

.INorth/South Street: Garrison Oak Drive

!Ihtersection Qrientation: East-West

[Study Period (hrs): 0.25

[Vehicle Volumes and Adjustments

IMajor Street

Eastbound

Westbound

Iviovement

1

2

5

L

—

T

| [
—

T

Ao,

\Volume (velilh)

35

227

63

IIE‘eak-Hour Factor, PHF

0.69

0.42

0.78

0.79

Hourly Flow Rate, HFR
(veh/h)

50

540

0 o

79

[Percent Heavy Vehicles

10

- 2

[Median Type

Undivided

RT Channelized

[ ]

Lanes

Configuration

LT

TR

[Upstream Signal

0

0

Minor Street

Northbound

Southbound

Movement

-4

9 10

11

12

T

[Volume (veh/h)

40

116

Peak-Hour Factor, PHF

0.60

1.00

1.00

Hourly Flow Rate, HFR
(veh/h)

0 40

0.92
126

Percent Heavy Vehicles

10

Percent Grade (%)

Flared Approach

Storage

olzlolol ol

RT Channelized

l.anes

=]

Configuration

Delaxl Queue Length, and Level of Service

Approach

Eastbound

Westbound

Northbound

Southbound

[Movement

1

4

7 8 9

10 11

12

Lane Configuration

LT

LR

(veh/h)

50

166

C (m) (vehth)

1460

700

v/c

0.03

0.24

95% queue length

0.11

0.92

Cantrol Delay (s/veh)

7.6

11.7

[Los

A

B

Approach Delay (s/veh)

11.7

IApproach LOS

B
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Two-Way Stop Control Page 1 of 1
TWO-WAY STOP CONTROL SUMMARY
|General Information Site Information
ﬁnalyst c ?hgpf.niaf:em o Intersection White Qak at Acorn Lane
Sneyr-0. L i Internatona urisdiction City of Dover, DE ]
Date Performed 12/27/2016 Vs Y 5016 —
— ) FProp_100% Buid LDSPM ||
IAnalysis Time Period Peak
Project Description _ Garrison Oak Traffic Study
East/West Street: White Oak Road |North/South Street:  Acorn Lane
Intersection Orientation: East-West |study Period (hrs): 0.25
ehicle Volumes and Adjustments
Major Street Eastbound Westbound
IMovement 1 2 3 4 5 3
L T R L T R
Volume (veh/th) 225 55 27 152
[Peak-Hour Factor, PHF 1.00 1.00 0.78 0.60 0.69 1.00
Hourly Flow Rate, HFR
(vehih) 0 2_25 70 44 220 0
Percent Heavy Vehicles 0 - - 2 - -
|Median Type Undivided
RT Channelized 0 0
Lanes 0 1 0 0 1 0
Configuration TR LT
Upstream Signal 0 0
Minor Street _ Northbound Southbound
Movement 7 8 9 10 11 12
L T R L T R
[Volume (veh/h) 57 34
FPeak-Hour Factor, PHF 0.60 1.00 0.40 1.00 1.00 1.00
Hourly Flow Rate, HFR
(veh/h) - 94 0 84 0 0 0
Percent Heavy Vehicles 2 0 2 0 0 0
[Percent Grade (%) 0 0
|Fiared Approach N N
Storage -0 0
RT Channelized 0 0
Lanes 0 0 0 0 1) 0
Configuration LR
Delay, Queue Length, and Level of Service
Approach Eastbound Westbound Northbound Scuthbound
|Movement 1 4 7 8 9 10 11 1 12
Lane Configuration LT LR
v (veh/h) 44 178
C (m) (veh/h) 1266 576
v/ 0.03 0.31
95% queue length c.11 1.31
Contral Delay (s/veh) 7.9 14.0
LOS A B
Approach Delay (s/veh) - - 14.0
Approach LOS - - B
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Two-Way Stop Control

Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY
[General Information |Site Information
i .
Analyst ?h#pf.%a?em o— I Intersection N Little Creek at Acorn Lane
Agency/Co. Y. Lin ‘niermaliona urisdiction City of Dover, DE
Date Performed 12/27/2016 nalvsis Yoar 2016 =
. . Prop 100% Build LDS PM Y
Analysis Time Period Peak
'Proiect Description  Garrison Oak Traffic Study
East/West Street N Liltle Creek |North/South Street: Acorn Lane
[|intersection Orientation: East-West Istudy Period (hrs): 6.25
ehicle Volumes and Adjustments
Major Street Eastbound Westbound
IMovement 1 2 3 4 5 6
L T R L T R
[Volume (veh/h) 68 334 171 35
Peak-Hour Factor, PHF 0.79 0.80 0.78 0.60 0.82 0.568
Hourly Flow Rate, HFR 86 417 0 0 208 51
(veh/h)
[Percent Heavy Vehicles 2 — - 2 - -
IMedian Type Undivided
RT Channelized o 1]
Lanes o 1 0 0 1 4]
Configuration LT TR
Upstream Signal o 0
Minor Street Northbound Southbound
Movement 7 8 8 10 .11 12
L T R L T R
Volume (veh/h) 42 25
|Peak-Hour Factor, PHF 0.60 1.00 0.40 0.67 1.00 0.85
Hourly Flow Rate, HFR
(vehth) 0 e} 0 62 0 29
Percent Heavy Vehicles 2 1] 2 2 0 3
Percent Grade (%) 0 0
Flared Approach N N
Storage 0 0
RT Channelized 0 0
Lanes o 0 0 1] 0 0
Configuration LR
rljelay, Queue Length, and Level of Service
Approach Eastbound Westbound Northbound Southbound
|Movement 1 4 7 8 9 10 11 12
|Lane Configuration LT LR
v (veh/h) 86 91
C (m) (veh/h) 1306 396
vic 0.07 0.23
95% queue length - 0.21 0.88
Control Delay (s/veh) 8.0 16.8
i OS A C
Anproach Delay (sfveh) - - 16.8
Approach LOS - - C
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Two-Way Stop Control

Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY

General Information

ite Information

Analysis Time Period

Peak

[Analyst Shilpa Mallem | . N Little Creek at SR 1 NB
Agency/Co. T.Y. Lin International ] intersection Ramp
Date Performed 12/27/2016 |Iurisdiction City of Dover, DE

Prop _100% Build_LDS PM l Analysis Year 2016

Project Description

Garrison Qak Traffic Study

EastWest Street: N Liftle Creek

INorth/South Street:  SRT NB On-Ramp

intersection Orientation:

East-West

|Study Period (hrs): 0.25

ehicle Volumes and Adjustments

Major Street

Eastbound

Westhound

Movement

1 2

5 6

L T

w
&

T R

Volume (veh/h)

7192 135

126 71

Peak-Hour Factor, PHF

0.62 0.77

0.60

0.79 0.75

Hourly Flow Rate, HFR
(veh/h)

308 175

159 94

[Percent Heavy Vehicles

2 -

IMedian Type

Undivided

[RT Channelized

Lanes

Configuration

LT

JUpstream Signal

o

0

IMincr Street

Northbound

Southbound

[Movement

-y
[+

11 12

-
-

T R

\Volume (veh/h)

Peak-Hour Factor, PHF

0.60 1.00

1.00 0.59

'Hourly Flow Rate, HFR
(veh/h)

Percent Heavy Vehicles

Percent Grade (%)

Flared Approach

Storage

al2)olcl <@ |lo

IRT Channelized

t.anes

L]
o

Configuration

Delay, Queue Length, and Level of Service

lApproach

‘Eastbound Westbound

Northbound

Southbound

fMovement

1 4

7 8 9

10 11 12

|Lane Configuration

LT

v (veh/h)

309

C (m) (veh/h)

1312

v/c

0.24

95% queue length

0.92

|[Control Delay (siveh)

8.6

|ros

A

IApproach Delay (s/veh)

Approach LOS

i
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Two-Way Stop Control Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY

|General Information Site Information
Shilpa Mallem - N Liftle Creek at SR 1 SB
Inters

ency/Co. T.Y. Lin International ntersection Ramp
Date Performed . H2/27/2016 Jurisdiction ICity of Dover, DE
Prop_100% Build_LDS_PM ||Analysis Year 2016
Peak
Project Description  Garrison Qak Traffic Study
East/West Street: N Liftle Creek North/South Street: SRT SB Off-Ramp
intersection Orientation: East-West Study Period (hrs).  0.25

ehicle Volumes and Adjustments
Major Street . Eastbound Westbound
Movement 1 2 4 5 3]
L T T R
\Volume (veh/h) 304 ) 126 .
Peak—HourT:actor, PHF 0.79 0.90 0.78 0.60 ’ 0.78 0.68
Hourly Flow Rate, HFR

o ”’]’) 337 0 0 161 0
'Lercent Heavy Vehicles 2 - - 2 - -

[Median Type Undivided
[RT Channelized 0 0
|Lanes 0 1 0 0 1 0
lConﬁguration _ T T
|Upstream Signal 0 0
Minor Street Northbound - Scouthbound
Movement 10 ‘ 11 12
- L T R L T R
\Volume {veh/h) 31 107
|Peak-Hour Factor, PHF 0.60 1.00 G.40 0.71 1.00 0.59

Hourly Flow Rate, HFR .
vehih) -0 43 181

0

Percent Heavy Vehicles 2 0
Percent Grade (%) 0
N

0

nalysis Time Period

Al
-

-
o]
(o]

Flared Approach
Storage
RT Channelized 0 0
Lanes 0 0 0 0
{Configuration ! LR
Delay, Queue Length, and Level of Service .
Approach Eastbound Westbound Northbound Southbound.
[Movement 1 4 7 8 9 10 11 12
Lane Configuration LR
v (veh/h) : 224
C (m) (veh/h) 782
vic ‘ 0.29
95% queue length ‘ 1.18
Control Delay (s/veh) 11.4
LOS B
Approach Delay (sfveh) —_ - ] 114
IApproach LOS - - B
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APPENDIXB
TRIP DlSTRlBUTlON |
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Proposed Development: Advantech
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Study Baseline Conditions: Existing Traffic + Advantech
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Garrison Oak Trip Generation and Distribution: 50% Build Out
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Garrison Oak Trip Generation and Distribution: 75% Build Out
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Garrison Oak Trip Generation and Distribution: 100% Build Out
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Future Traffic Conditions - with 50% Proposed Buildout
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Future Traffic Conditions - with 75% Proposed Buildout

<« 79 (131)

Garrison Oak

92) (32)
24 6 1‘ 15 (7)

15  (24) “—— —>le— 70 (63)
White Oak
(79) 135 —>|e— —> (28) 119 4
(55) 25 29 17 (66) 33 —>

(57) (12)
Acorn Lane SR1
SB Off Ramp NB On Ramp

(23)  (40) (102} (31)

a6 33| 4+ 25 (28 209 66 Y 27

+— —>]«— 308 (171) — —> | 4+— 76 (124 <« 76 (124)
Little Creek
(54) 24 4 168 —» (191) 68 %

(334} 134 —»

(134) 166 —>»



2 m—

Future Traffic Conditions - with 100% Proposed Buildout
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Trip Generation and Distribution: L.D. Shank Property
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Future Traffic Conditions - with L.D. Shank's property and 100% Proposed Buildout at Garrison Qak
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