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Figure 12

RAMP B RECONFIGURATION
CONCEPTUAL GEOMETRY
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Potential Long-Term Configuration - Option A
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Potential Long-Term Configuration - Option C
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FREEWAY WEAVING WORKSHEET

General Information = __|site Information . =~

Analyst REB Freeway/Dir of Travel US 33/US 36
Agency/Company ms consultants Weaving Seg Location between SR 4 & SR 31
Date Performed 2/28/2008 Jurisdiction Marysville, OH
Analysis Time Period AM Peak Hour Analysis Year 2007

inputs . .. e

Freeway free-ﬂow speed SFF (mx/h) 50 Weaving type A
Weaving number of lanes, N Volume ratio. VR 1.00

Weaving seg length, L (ft)

Weaving ratio, R
Terram :

(pc/h) v PHE | Trck% | RV% Eq Ep

V., 0 0.90 6 0 15 12 0971 1.00 0
Vo 0 0.90 6 0 15 12 0971 1.00 0
V., 321 0.90 13 0 15 1.2 0939 1.00 379
V., 223 0.90 2 0 15 12 0.990 1.00 250

Unconstrained ‘ Conetrained

Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.0035

b (Exhibit 24-6) 2.20 4.00

¢ (Exhibit 24-6) 0.97 1.30

d (Exhibit 24-6) 0.80 0.75

Weaving intensity factor, Wi 1.51 1.11

s s iy e 3093 34.00

Number of lanes required for unconstrained operation, Nw 1.34

Maximum number of lanes, Nw (max) 1.40

Weaving segment speed, S (mi/h) 30.93
Weaving segment density, D (pc/mi/in) 10.17
Level of service, LOS B

Capacity of base condition, ¢, (pc/h)

Capacity as a 15-minute flow rate, ¢ (veh/h)
Capac1ty as a full- hour vqume Gy (veh/h)

a. Weaving segments Ionger than 2500 ft are treated as |solated merge and dlverge areas using the procedures of Chapter 25, ‘Ramps and Ramp
Junctions".

b. Capacity constrained by basic freeway capacity.

¢. Capacity occurs under constrained operating conditions.

d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.

e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.

f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).

g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.

h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.

i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.

Copyright © 2005 University of Flonda, All Rights Reserved HCS+™ version 5.21 Generated: 4/3/2008 9:59 AM




_ _ FREEWAY WEAVING WORKSHEET _
General Information T

Site Information

Copyright © 2005 University of Florida, All Rights Reserved

Analyst REB Freeway/Dir of Travel US 33/US 36

Agency/Company ms consultants Weaving Seg Location between SR 4 & SR 31

Date Performed 1/31/2008 Jurisdiction Marysville, OH

Analysis Time Period PM Peak Hour Analysis Year 2007

Inputs .

Freevtay free-flow speed, S (mifh) 50 Weaving type A

Weaving number of lanes, N 2 Volume ratio. VR 1.00

Weaving seg length, L (ft) 400 Weaving ratio, R 015

Terrain Level v ‘

Conversmns to pc/h Under Base Conditions

(pc/h) PHF Truck % RV % E; Exr fuv fp v

Vs 0 0.90 6 0 15 1.2 0.971 1.00 0

2 0 0.90 6 0 15 1.2 0.971 1.00 0

Vot 957 0.90 4 0 1.5 1.2 0.980 1.00 1084
2 1.5

Constra'ined

Unconstrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)
a (Exhibit 24-6) 0.35 0.0020
b (Exhibit 24-6) 2.20 4.00
¢ (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 7.01 1.59
e o 19.99 30.47

Number of lanes required for unconstrained operation, Nw
Maximum number of lanes, Nw (max)

r“ It Nw < Nw(max) unc

t amed peratlon

Weaving segment speed, S (mi/h)

Weaving segment density, D (pc/mifin)

Level of service, LOS D

Capacity of base condition, ¢, (pc/h)

Capacity as a 15-minute flow rate, ¢ {veh/h)

Capac1ty as a full- hour volume, ¢, (veh/h)

a. Weaving segments Ionger than 2500 ft. are treated as |so|ated merge and dlverge areas using the procedures of Chapter 25 "Ramps and‘Ramp
Junctions".

b. Capacity constrained by basic freeway capacity.

c. Capacity occurs under constrained operating conditions.

d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.

e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.

f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).

g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.

h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.

i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such

cases.

HCS+™ version 5.21 Generated: 4/3/2008

10:00 AM



General Information

‘ FREEWAY WEAVING WORKSHEET _

_|Site Information

Analyst REB Freeway/Dir of Travel US 33/US 36
Agency/Company ms consultants Weaving Seg Location between SR 4 & SR 31
Date Performed 2/28/2008 Jurisdiction Marysville, OH
Analysis Time Period AM Peak Hour Analysis Year 2012
Inputs ,
Freeway free-flow speed Si (mllh) 50 Weaving type A
Weaving number of lanes, N 2 h

! Volume ratio, VR 1.00
Weaving seg length, L (ft) 400 Weaving ratio, R 0.39
IConversions to pc/h Under Base Conditions’ L i
(pchh) - Vv PHF Truck % RV % E; Er v
Vo 0 0.90 6 0 1.5 1.2 0.971 1.00 0
Voo 0 0.90 8 0 15 1.2 0.971 1.00 0
Vit 37 0.90 13 0 1.5 1.2 0.939 1.00 439
Vo 246 0.90 2 0 1.5 1.2 0.990 1.00 276

Constrained

Weaving segment speed S {mi/h)

l_ If Nw < Nw(max) unconstralned operatlon

[ ifNw> Nwﬂ (max) »constramed operatron
ity, Level of Service, and Capacity

Unconstramed
Weaving (i = w) Non-Weaving (i = nw) Weaving (i=w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.0035

b (Exhibit 24-6) 2.20 4.00

c (Exhibit 24-6) 0.97 1.30

d (Exhibit 24-6) 0.80 0.75

Weaving intensity factor, Wi 1.71 1.31

g 29.75 3235

Number of lanes required for unconstrained operation, Nw 1.36

Maximum number of lanes, Nw (max) 1.40

29.75
Weaving segment density, D (pc/mi/in) 12.02
Level of service, LOS B

Capacity of base condition, ¢, (pc/h)

Capacity as a 15-minute flow rate, ¢ (veh/h)

Capacity as a fuil hour volume, ¢, (veh/h)

Notes

Junctions".

such cases.

such cases.

cases.

Cases.

Cases.

b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in

a. Weaving segments longer than 2500 ft. are h'eated as |solated merge and d|verge areas usmg the procedures of Chapter 25, "Ramps and Ramp

e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in

f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some locat queuing are expected in such

h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such

i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such

Copyright © 2005 University of Florida, All Rights Reserved

HCS+™ version 5.21

Generated:

4/3/2008

11:27 AM
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FREEWAY WEAVING WORKSHEET

_|Site Information

Copyright © 2005 University of Florida, Al Rights Reserved

Analyst REB Freeway/Dir of Travel US 33/US 36
Agency/Company ms consultants Weaving Seg Location between SR 4 & SR 31
Date Performed 1/31/2008 Jurisdiction Marysville, OH

Analysis Time Period PM Peak Hour Analysis Year 2012

Freevray free-flow speed, S (mi/h) 50 Weaving type A

Weaving number of lanes, N 2 Volume ratio. VR 1.00
Weaving seg length, L (ft) 400 Weaving ratio. R

Terrain Level _ '

Conversions to pc/h Under Base Conditions

(pcih) v PHF Truck % RV % E; Er fv v
Vi 0 0.90 6 0 15 1.2 0.971 1.00 0
Voo 0 0.90 6 0 15 1.2 0.971 1.00 0
Vit 1079 0.90 4 0 1.5 1.2 0.980 1.00 1222
V2 201 0.90 2 0 1.5 1.2 0.990 1.00 225
Vw Taazoan s - b i 0
\%

IWeavin and Non-Weavaeeds

Constrained

Unconstrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw
a (Exhibit 24-6) 0.35 0.0020
b (Exhibit 24-6) 2.20 4.00
¢ (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 7.91 1.87
oot 19.49 28.96

1.49
1.40

Number of lanes required for unconstrained operation, Nw
Maximum number of lanes, Nw (max)

g If Nw < Nw(max) unconstralned operatlon ¥ if Nw > Nw (max) constralned operatlon
ing , Level of Service, and Capacity
19.49
37.13

Weavmg segment speed, S (mi/h)
Weaving segment density, D (pc/mifin)
Level of service, LOS E

Capacity of base condition, ¢, (pc/h)

Capacity as a 15-minute flow rate, ¢ (veh/h)
Capacityas a full hour volume ch (veh/h)

Notes s : : :
I__..___..____..._..—_'. “—_—.—__
a. Weaving segments Ionger than 2500 ft are treated as |solated merge and dlverge areas using the procedures of Chapter 25, Ramps and Ramp
Junctions”.

b. Capacity constrained by basic freeway capacity.

c. Capacity occurs under constrained operating conditions.

d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.

e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in

such cases.

f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).

g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.

h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.

i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such

cases.
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TWO-WAY STOP CONTROL SUMMARY

Intersection
Jurisdiction
Analysis Year

SR 31 &Ramp E

2007

Analyst REB
Agency/Co. ms consultants
Date Performed 2/14/2008
Analysis Time Period AM Peak Hour

Project Description  Existing Condtions

East/West Street: WB exit ramp (Ramp E)

North/South Street. SR 31 (Maple St.)

North-South

Intersection Orientation:

Major Street

Northbound

Study Period (hrs). 0.25

Southbound

Movement 1 2

3 4 5

Ao

R L T

Volume (veh/h) 260

1352

Peak-Hour Factor, PHF 0.90 0.90

0.90 0.90 0.90 0.90

Hourly Flow Rate, HFR
(veh/h)

1502 0

Percent Heavy Vehicles

- 0 - -

Median Type

RT Channelized

(]
(w]

Lanes 0

0 0 2 0

2
Configuration T

T

Upstream Signal 0

0

Minor Street Eastbound

Westbound

Movement 7 8

9 10 11 12

Volume (veh/h)

90

Peak-Hour Factor, PHF 0.90 0.90

0.90 0.90 0.

Hourly Flow Rate, HFR 0
(veh/h)

0 100

Percent Heavy Vehicles 0

0 13

Flared Approach

0
0
Percent Grade (%) 0
N
0

Storage

RT Channelized

(w]

Lanes 0

Configuration

Delay, Queue Length, and Level of Service

Approach Northbound Southbound

Westbound Eastbound

Movement 1 4

7 8 9 10 11 12

Lane Configuration

v (veh/h)

C (m) (veh/h)

v/c

95% queue length

Control Delay (s/veh)

LOS

Approach Delay (s/veh) - .

37.4

Approach LOS - -

E
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General Information

TWO-WAY STOP CONTROL SUMMARY

|Site Information

Analyst REB Intersection SR 31 & Ramp E
Agency/Co. ms consultants Jurisdiction

Date Performed 2/14/2008 Analysis Year 2007

Analysis Time Period PM Peak Hour

Project Description _Existing Condtions

East/West Street: WB exit ramp (Ramp E) North/South Street. SR 31 (Maple St.)
Intersection Orientation: North-South

Study Period (hrs):

0.25

vMajo'r Stréet Northbound Southbouhvd

Movement 1 2 3

H
(8]

Volume (veh/h)
Peak-Hour Factor, PHF

Hourly Flow Rate, HFR
(veh/h)

Percent Heavy Vehicles
Median Type Raised curb
RT Channelized 0 0
Lanes 0 2

Configuration T T
Upstream Signal 0 0
Minor Street Eastbound Westbound
Movement 7 8 9 10 11 12

0.90 0.90

177
0.90 0

0 196

Volume (veh/h)
Peak-Hour Factor, PHF

Hourly Flow Rate, HFR
(veh/h)

0

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

0

Flared Approach
Storage

RT Channelized 0 0

Lanes 0

Conflguratlon

(=]
(=]
[ el EEN
(=]
(=]

Northbound Southbound Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L
v (veh/h)

C (m) (veh/h)
v/c 0.90
95% queue length
Control Delay (s/veh)
LOS F
Approach Delay (s/veh) - - 83.6
Approach LOS - - F
Copyright © 2005 University of Florida, Alt Rights Reserved
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General Information

_ [Site Information

TWO-WAY STOP CONTROL SUMMARY

SR 31 & Ramp E

Analyst REB Intersection

Agency/Co. ms consultants Jurisdiction

Date Performed 2/14/2008 Analysis Year 2012

Analysis Time Period AM Peak Hour

Project Description  Existing Condtions

East/West Street: WB exit ramp (Ramp E) North/South Street:. SR 371 (Maple St.)

Intersection Orientation' North South Study Period (hrs). 0.25

Vehicle Volume e

Major Street Northbound Southbound

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

Volume (veh/h) 311 1510

Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90

Hourly Flow Rate, HFR

(veh /g’) 0 345 0 0 1677 0

Percent Heavy Vehicles 0 -- - 0 -~ --

Median Type Raised curb

RT Channelized 0 0

Lanes 0 2 0 0 2 0

Configuration T T

Upstream Signal 0 0

Minor Street Eastbound Westbound

Movement 7 8 9 10 11 12
L T R L T R

Volume (veh/h) 97

Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90

Hourly Flow Rate, HFR

(voh /g’) 0 0 0 107 0 0

Percent Heavy Vehicles 0 0 0 13 0 0

Percent Grade (%) 0 2

Flared Approach N N

Storage 0 0

RT Channelized 0 0

Lanes 0 0 0 1 0 0

Conflguratlon

Approach Northbound Southbound Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L

v (veh/h) 107

C (m) (veh/h) 167

vic 0.64

95% queue length 3.61

Control Delay (s/veh) 58.6

LOS F

Approach Delay (s/veh) - - 58.6

Approach LOS - - F
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General Information |

TWO-WAY STOP CONTROL SUMMARY

|Site Information

Analyst

Agency/Co.

Date Performed
Analysis Time Period

REB

ms consultants
2/14/2008

PM Peak Hour

Intersection
Jurisdiction
Analysis Year

SR 31 & Ramp E

2012

Project Description

Existing Condtions

East/West Street:

WB exit ramp (Ramp E)

North/South Street:

SR 31 (Maple St.)

Intersection Orientation:

Majof Street |

North South

Study Period (hrs). 0.25

Northbound

SdUthbound

Movement

5 6

T R

Volume (veh/h)

907

Peak-Hour Factor, PHF

0.90

Hourly Flow Rate, HFR
(veh/h)

1007 0

Percent Heavy Vehicles

Median Type

Raised curb

RT Channelized

Lanes

2 0

Configuration

2
T

T

Upstream Signal

0

0

Minor Street

Eastbound

Westbound

Movement

9 10

11 12

Volume (veh/h)

190

Peak-Hour Factor, PHF

0.90

Hourly Flow Rate, HFR
(veh/h)

0 211

Percent Heavy Vehicles

Percent Grade (%)

Flared Approach

Storage

RT Channelized

Lanes

(]
(]

Configuration

Approach

of Service

Northbound Southbound

Westbound

Eastbound

Movement

1 4

7 8 9

10 11 12

Lane Configuration

v (veh/h)

C (m) (veh/h)

v/c

95% queue length

Control Delay (s/veh)

LOS

Approach Delay (s/veh)

235.2

Approach LOS

F
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Analyst

Agency/Co.

Date Performed
Analysis Time Period

IGeneral Information

TWO-WAY STOP CONTROL SUMMARY

__|site Information

REB

intersection
ms consultants Jurisdiction
2/14/2008 Analysis Year
AM Peak Hour

SR 31 & Ramp F

2007

Project Description

Existing Condtions

East/West Street:

WB entrance ramp (Ramp F)

North/South Street:

SR 31 (Maple St.)

Intersection Orientation:

North-South

Major Street

Vehicle Volumes and Adjustments

Study Period (hrs). 0.25

Northbound

Southbound

Movement

5 6

-
N
w

&

T R

Vofume (veh/h)

75 260

1247 195

Peak-Hour Factor, PHF

0.90 0.90 0.90 0.90

0.90 0.90

Hourly Flow Rate, HFR
(veh/h)

83 288 0 0

1385 216

Percent Heavy Vehicles

2 - - 0

Median Type

Raised curb

RT Channelized

Lanes

2 0

Configuration

2
LT T

T R

Upstream Signal

0

0

Minor Street

Eastbound

Westbound

Movement

11 12

Volume (veh/h)

Peak-Hour Factor, PHF

Hourly Flow Rate, HFR
(veh/h)

Percent Heavy Vehicles

Percent Grade (%)

Flared Approach

Storage

RT Channelized

Lanes

[»]
[»]

Configuration

Approach

Southbound Westbound

Eastbound

Movement

1 4 7 8 9

10 11 12

Lane Configuration

v (veh/h)

C (m) (veh/h)

v/c

95% queue length

Control Delay (s/veh)

LOS

Approach Delay (s/veh)

Approach LOS

Copyright © 2005 University of Florida, All Rights Reserved
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UMMARY
forn e o Information L
Analyst REB Intersection SR 31 & Ramp F
Agency/Co. ms consultants Jurisdiction
Date Performed 2/14/2008 Analysis Year 2007
Analysis Time Period PM Peak Hour
Project Description  Existing Condtions
East/West Street: WB entrance ramp (Ramp F) North/South Street: SR 371 (Maple St.)
intersection Orientation: North-South Study Period (hrs). 0.25
Vehicle Volumes and Adjustments e e
Major Street Northbound Southbound
Movement 1 2 3 4 5 6
L T R L T R
Volume (veh/h) 53 569 810 109
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
'(’\',‘é‘r'];'r)]')':bw Rate, HFR 58 632 0 0 900 121
Percent Heavy Vehicles 2 - - 0 — —
Median Type Raised curb
RT Channelized 0 0
Lanes 0 2 0 0 2 0
Configuration LT T T TR
Upstream Signal 0 0
Minor Street Eastbound Westbound
Movement 7 8 9 10 11 12
L T R L T R
Volume (veh/h)
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
H te, HF
(V(;%;E/)Flow Rate R 0 0 0 0 0 0
Percent Heavy Vehicles 0 0 0 4 0 0
Percent Grade (%) 0 2
Flared Approach N N
Storage 0 0
RT Channelized 0 0
Lanes 0 0 0 0 0 0
Configuration
IDelay, Queue Length, and Level of Service . . .
Approach Northbound Southbound Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT
v (veh/h) 58
C (m) (veh/h) 675
vic 0.09
95% queue length 0.28
Control Delay (s/veh) 10.8
LOS B
Approach Delay (s/veh) - -
Approach LOS - -
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TWO-WAY STOP CONTROL SUMMARY

General Information .. [siteInformation e
Analyst REB Intersection SR 31 & Ramp F
Agency/Co. ms consultants Jurisdiction

Date Performed 2/14/2008 Analysis Year 2012

Analysis Time Period AM Peak Hour

Project Description  Existing Condtions

East/West Street:  WB entrance ramp (Ramp F) North/South Street. SR 371 (Maple St.)

Intersection Orientation:  North-South Study Period (hrs). 0.25

Vehicle Volumes and Adjustments S e
Major Street Northbound Southbound

Movement 1 2 3 4 5 6

Volume (veh/h) 81 311 1388 219
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90

Hourly Flow Rate, HFR
(veh/h) 90 345 0 0 1542 243

Percent Heavy Vehicles 2 — — 0 — -
Median Type Raised curb
RT Channelized 0 0
Lanes 0 2

Configuration LT T T TR
Upstream Signal 0 0
Minor Street Eastbound Westbound
Movement 7 8 9 10 11 12

Volume (veh/h)
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.

Hourly Flow Rate, HFR 0
(veh/h)

0

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

0

Flared Approach
Storage

RT Channelized 0 0

Lanes 0

Configuration

(=]
(=]
(=]
(=]
(=]

Approach Northbound Southbound Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT
v (veh/h) 90
C (m) (veh/h) 343
v/c 0.26
95% queue length 1.03
Control Delay (s/veh) 19.2
LOS C
Approach Delay (s/veh) -- -
Approach LOS - -
Copyright © 2005 University of Florida, All Rights Reserved HCS+™ version 5.21 Generated: 4/3/2008 8:41 AM




General Information

TWO-WAY STOP C

ONTROL SUMMARY

__|Site Information

REB

SR 31 & Ramp F

Analyst Intersection

Agency/Co. ms consultants Jurisdiction

Date Performed 2/14/2008 Analysis Year 2012
Analysis Time Period PM Peak Hour

Project Description _ Existing Condtions

East/West Street:

WB entrance ramp (Ramp F)

North/South Street:

SR 31 (Maple St.)

Intersection Orientation:

North-South

Study Period (hrs):

0.25

Vehicle Volumes and Adjustments =

Major Street Northbound Southbound

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

Volume (veh/h) 57 678 980 117

Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90

R‘;‘;&h’)m"" Rate, HFR 63 753 0 0 1088 130

Percent Heavy Vehicles 2 - -- 0 - -

Median Type Raised curb

RT Channelized 0 0

Lanes 0 2 0 0 2 0

Configuration LT T T TR

Upstream Signal 0 0

Minor Street Eastbound Westbound

Movement 7 8 9 10 11 12
L T R L T R

Volume (veh/h)

Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90

Hourly Flow Rate, HFR

(veh /g’) 0 0 0 0 0 0

Percent Heavy Vehicles 0 0 0 4 0 0

Percent Grade (%) 0 2

Flared Approach N N

Storage 0 0

RT Channelized 0 0

Lanes 0 0 0 0 0 0

Configuration

Delay, Queue Length, wvel of Service o ... = -

Approach Northbound Southbound Westbound Eastbound

Movement 1 4 7 8 9 10 11 12

Lane Configuration LT

v (veh/h) 63

C (m) (veh/h) 568

v/c 0.11

95% queue length 0.37

Control Delay (s/veh) 12.1

LOS B

Approach Delay (s/veh) - -

Approach LOS - -
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TWO-WAY STOP CONTROL SUMMARY

General Information

Site Information

Analyst

Agency/Co.

Date Performed
Analysis Time Period

REB

ms consultants
2/14/2008

AM Peak Hour

Intersection SR 31 & EBramps
Jurisdiction
Analysis Year 2007

Project Description  Existing Condtions

East/West Street:. EB ramps

North/South Street. SR 31 (Maple St.)

Intersection Orientation: North-South

Study Period (hrs). 0.25

Vehicle Volumes and Adjustments

Major Street Northbound Southbound

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

Volume (veh/h) 284 658

Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90

RZ%;IK)FIOW Rate, HFR 0 315 0 0 731 0

Percent Heavy Vehicles 0 - - 0 - -

Median Type Raised curb

RT Channelized 0 0

Lanes 0 2 0 0 2 0

Configuration T T

Upstream Signal 0 0

Minor Street Eastbound Westbound

Movement 7 8 9 10 11 12
L T R L T R

Volume (veh/h) 85 187

Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90

l(j/(;l;}l}lg)ﬂow Rate, HFR 94 0 207 0 0 0

Percent Heavy Vehicles 2 0 2 4 0 0

Percent Grade (%) 0 2

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

Approach Northbound Southbound Westbound Eastbound

Movement 1 4 7 8 9 10 11 12

Lane Configuration LR

v {(veh/h) 301

C (m) (veh/h) 456

v/c 0.66

95% queue length 4.69

Control Delay (s/veh) 26.9

LOS D

Approach Delay (s/veh) - - 26.9

Approach LOS - - D
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TWO-WAY STOP CONTROL SUMMARY

General Information

Site Information

Analyst

Agency/Co.

Date Performed
Analysis Time Period

REB

ms consultants
2/14/2008

PM Peak Hour

Intersection SR 31 & EB ramps
Jurisdiction
Analysis Year 2007

Project Description  Existing Condtions

East/West Street: EB ramps

North/South Street: SR 371 (Maple St.)

Intersection Orientation: North-South

Study Period (hrs): 0.25

Vehicle Volumes and Adjustments

Major Street Northbound Southbound

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

Volume (veh/h) 82 504 486

Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90

RZ%;’;’)F'OW Rate, HFR 91 560 0 0 540 0

Percent Heavy Vehicles 0 -- - 0 — -

Median Type Raised curb

RT Channelized 0 0

Lanes 0 2 0 0 2 0

Configuration LT T T

Upstream Signal 0 0

Minor Street Eastbound Westbound

Movement 7 8 9 10 11 12
L T R L T R

Volume (veh/h) 161 85

Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90

Hourly Flow Rate, HFR

(veh /r¥) 178 0 94 0 0 0

Percent Heavy Vehicles 2 0 2 4 0 0

Percent Grade (%) 0 2

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

Approach Northbound Southbound Westbound Eastbound

Movement 1 4 7 8 9 10 11 12

Lane Configuration LT LR

v (veh/h) 91 272

C (m) (veh/h) 1039 288

v/c 0.09 0.94

95% queue length 0.29 9.15

Control Delay (s/veh) 8.8 79.0

LOS A F

Approach Delay (s/veh) - - 79.0

Approach LOS -- - F
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TWO-WAY STOP CONTROL SUMMARY

General Information

Site Information

Analyst

Agency/Co.

Date Performed
Analysis Time Period

REB

ms consultants

2/14/2008

AM Peak Hour

Intersection
Jurisdiction
Analysis Year

SR 31 & EB ramps

2012

Project Description

Existing Condtions

East/West Street:

EB ramps

North/South Street:

SR 31 (Maple St.)

Intersection Orientation: North-South Study Period (hrs): 0.25

Vehicle Volumes and Adjustments

Major Street Northbound Southbound

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

Volume (veh/h) 99 297 669

Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90

ZZ%I) Flow Rate, HFR 110 330 0 0 743 0

Percent Heavy Vehicles 0 - - 0 -- --

Median Type Raised curb

RT Channelized 0 0

Lanes 0 2 0 0 2 0

Configuration LT T T

Upstream Signal 0 0

Minor Street Eastbound Westbound

Movement 7 8 9 10 11 12
L T R L T R

Volume (veh/h) 95 182

Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90

Hourly Flow Rate, HFR

woh /g') 105 0 202 0 0 0

Percent Heavy Vehicles 2 0 2 4 0 0

Percent Grade (%) 0 2

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

Approach Northbound Southbound Westbound Eastbound

Movement 1 4 7 8 9 10 11 12

Lane Configuration LT LR

v (veh/h) 110 307

C (m) (veh/h) 873 330

vic 0.13 0.93

95% queue length 0.43 9.39

Control Delay (s/veh) 9.7 69.6

LOS A F

Approach Delay (s/veh) - - 69.6

Approach LOS - -- F
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TWO-WAY STOP CONTROL SUMMARY

General Information

Site Information

Analyst

Agency/Co.

Date Performed
Analysis Time Period

REB

ms consultants
2/14/2008

PM Peak Hour

Intersection
Jurisdiction
Analysis Year

SR 31 & EB ramps

2012

Project Description

Existing Condtions

East/West Street: EB ramps

North/South Street: SR 31 (Maple St.)

Intersection Orientation:

North-South

Study Period (hrs). 0.25

Vehicle Volumes and Adjustments

Major Street

Northbound

Southbound

Movement

1

2

H

5

L

T

T

Volume (veh/h)

80

560

551

Peak-Hour Factor, PHF

0.90

0.90

0.90

- 0.90

Hourly Flow Rate, HFR
(veh/h)

88

622

0

612

Percent Heavy Vehicles

0

0

Median Type

Raised curb

RT Channelized

Lanes

2

Configuration

2
T

T

Upstream Signal

0

0

Minor Street

Eastbound

Westbound

Movement

11

12

T

Volume (veh/h)

175

83

Peak-Hour Factor, PHF

0.90

0.90

0.90

0.90

Hourly Flow Rate, HFR
(veh/h)

194

92

Percent Heavy Vehicles

Percent Grade (%)

Flared Approach

Storage

Q|20 © |©o

RT Channelized

Lanes

(=]

Configuration

Delay, Queue Length, and Level of Service

Approach

Northbound

Southbound

Westbound

Eastbound

Movement

1

4

7 8

10

11

12

Lane Configuration

LT

LR

v (veh/h)

88

286

C (m) (veh/h)

977

245

v/c

0.09

1.17

95% queue length

0.30

13.23

Control Delay (s/veh)

152.9

LOS

F

Approach Delay (s/veh)

152.9

Approach LOS

F
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Nails and Spikes Page 1 of 1

You are here: Home > Products > Accessories & Supplies > Nails & Spikes

B View Cart

Home Products Services Downloads Support About JAMAR Contact Us

These quality nails are case hardened steel, zinc-plated for corrosion resistance. They aiso have a ribbed shank
to assure permanent fastening to the road surface and are excellent for use with road tube clamps, webbing,
temporary loops or tape switches. 2 1/2 inch lengths are generally used, use shorter length (1 1/2" or 2") in cold
weather and longer lengths (3 1/2") in hot weather.

1.5 Inch PK Nails - Box of 100

Part #: J-5505 Price: $15.50 AAdA tn Cart |
2 Inch PK Nails - Box of 100

Part #: J-5506 Price: $17.50 AdA tn Cart |
2.5 Inch PK Nails - Box of 100 Add to Cart |

Part #: J-5507 Price: $19.50

3.5 Inch Hardened Nails - Box of 100
Part #: J-5504 Price: $21.00 AdA tn Cart - ]

Spikes

12" and 6" long, hot-dipped, galvanized spikes are ideal for poor shoulder situations. The best application is to
angle the spike away from the road.

6 Inch Spike
Part #: J-5516S Price: $ 0.50 Each Add tn Cant |

12 Inch Spike

Add to Cart
Part#: J-5516 Price: $ 2.00 Each i

Questions? Contact us and our sales staff will be happy to assist you.

On-line ordering through this site is only available to customers in the United States. Prices listed are only for US customers.
Pricing will vary for customers outside the US, based on import\export fees, distributor costs, etc. If you are outside the United States, please contact your
JAMAR sales representative for pricing and ordering information, or request a quote through this web site.

http://jamartech.com/nails.html 4/16/2008



Analyst
Agency/Co.
Date Performed

Analysis Time Period

REB

ms consultants
2/14/2008

AM Peak Hour

Intersection

TWO-WAY STOP CONTROL SUMMARY

Jurisdiction
Analysis Year

2007

SR 31 &Ramp M

Project Description

Existing Condtions

East/West Street:

WB entrance ramp (Ramp M)

North/South Street:

SR 4 (Main St.)

0.25

Major Stréet

lntersection Orientation:

Non‘h South

Study Period (hrs):

Northoound

Southbound

Movement

2

T

Volume (veh/h)

210

Peak-Hour Factor, PHF

0.90

0.90

(veh/h)

Hourly Flow Rate, HFR 63

233

Percent Heavy Vehicles 2

Median Type

Raised curb

RT Channelized

Lanes

Configuration

2
T

T

Upstream Signal

0

0

Minor Street

Eastbound

Westbound

Movement

11

Volume (veh/h)

Peak-Hour Factor, PHF

(veh/h)

Hourly Flow Rate, HFR 0

Percent Heavy Vehicles 0

Percent Grade (%)

Flared Approach

Storage

RT Channelized

Lanes

(&)

(&)

Configuration

Approach

Northbound

Southbou nd

Westbound

Eastbound

Movement

1

4

8 9

10 11

12

Lane Configuration

LT

v (veh/h)

63

C (m) (veh/h)

959

v/c

0.07

95% queue length

0.21

Control Delay (s/veh) 9.0

LOS

Approach Delay (s/veh) -

Approach LOS
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TWO-WAY STOP CONTROL SUMMARY
. |Site Information

Analyst REB

Agency/Co. ms consultants
Date Performed 2/14/2008
Analysis Time Period PM Peak Hour

SR 31 & Ramp M

Intersection
Jurisdiction
Analysis Year 2007

Project Description  Existing Condtions

East/West Street:. WB entrance ramp (Ramp M)

North/South Street. SR 4 (Main St.)

Intersection Orientation' Non‘h South

Study Period (hrs). 0.25

Major Street | Northbound

. 'Southbound

Movement 1 2

A [w
—
—
P

Volume (veh/h) 52 352

Peak-Hour Factor, PHF 0.90 0.90

0.90 0.90 0.90 0.90

Hourly Flow Rate, HFR
(veh/h) 57 391

Percent Heavy Vehicles

Median Type

Raised curb

RT Channelized

Lanes 0 2

Configuration LT T

T

Upstream Signall 0

0

Minor Street Eastbound

Westbound

Movement 7 8

9 10 11 12

Volume (veh/h)

Peak-Hour Factor, PHF 0.90 0.90

Hourly Flow Rate, HFR 0
(veh/h)

Percent Heavy Vehicles 0

Flared Approach

0
0
Percent Grade (%) 0
N
0

Storage

RT Channelized

(=]

Lanes 0

Configuration

Delay, Queue Length, and Level of Service
Approach Northbound

Southbound

Eastbound

Westbound

Movement 1 4

7 8 9 10 11 12

Lane Configuration LT

v (veh/h) 57

C (m) (veh/h) 1213

v/c 0.05

95% queue length 0.15

Control Delay (s/veh) 8.1

LOS A

Approach Delay (s/veh) - _

Approach LOS - -
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TWO-WAY STOP CONTROL SUMMARY
, rmati . |siteInformation - o
Analyst REB Intersection SR 31 & Ramp M
Agency/Co. ms consultants Jurisdiction
Date Performed 2/14/2008 Analysis Year 2012
Analysis Time Period AM Peak Hour
Project Description  Existing Condtions
East/West Street: WB entrance ramp (Ramp M) North/South Street: SR 4 (Main St.)
Intersection Orientation: North-South Study Period (hrs): 0.25
Vehicle Volu nd Adjustments o
Major Street Northbound Southbound
Movement 1 2 5 6
L T T R
Volume (veh/h) 61 243 618
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
&ZL;DIK)FIOW Rate, HFR 67 270 0 0 686 0
Percent Heavy Vehicles 2 - - 0 - -
Median Type Raised curb
RT Channelized 0 0
Lanes 0 2 0 0 2 0
Configuration LT T T
Upstream Signal 0 0
Minor Street Eastbound Westbound
Movement 7 8 9 10 11 12
L T R L T R
Volume (veh/h)
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Hourly Flow Rate, HFR
(veh ”31’) 0 0 0 0 0 0
Percent Heavy Vehicles 0 0 0 4 0 0
Percent Grade (%) 0 2
Flared Approach N N
Storage 0 0
RT Channelized 0 0
Lanes 0 0 0 0 0 0
Configuration
Delay, Queue Length, and Level of Service = e .
Approach Northbound Southbound Westbound Eastboun
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT
v (veh/h) 67
C (m) (veh/h) 904
vic 0.07
95% queue length 0.24
Control Delay (s/veh) 9.3
LOS A
Approach Delay (s/veh) - -
Approach LOS - -
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General Information

_[site Information |

TWO-WAY STOP CONTROL SUMMARY

Analyst REB Intersection SR 31 & Ramp M
Agency/Co. ms consultants Jurisdiction

Date Performed 2/14/2008 Analysis Year 2012

Analysis Time Period PM Peak Hour

Project Description  Existing Condtions

East/West Street: WB entrance ramp (Ramp M) North/South Street. SR 4 (Main St.)

Intersection Orientation: North-South

Major Street

Vehicle Volumes and Adjustments =~

Study Period (hrs). 0.25

Northbound

Soufhbound

Movement

5

T

ko]

Volume (veh/h)

373

Peak-Hour Factor, PHF

0.90

0.90

0.90

Hourly Flow Rate, HFR
(veh/h)

62

414

Percent Heavy Vehicles

Median Type

Raised curb

RT Channelized

Lanes

2

Configuration

2
T

T

Upstream Signal

0

0

Minor Street

Eastbound

Westbound

Movement

11

12

Volume (veh/h)

Peak-Hour Factor, PHF

0.90

Hourly Flow Rate, HFR
(veh/h)

Percent Heavy Vehicles

Percent Grade (%)

Flared Approach

Storage

RT Channelized

Lanes

Configuration

Approach

Delay, Queue Length, and Level of Service. -
Northbound

Southbound Westbound

Eastbouhd

Movement

1 4 7 8 9

10

11

12

Lane Configuration

LT

v (veh/h)

62

C (m) (veh/h)

1141

vic

0.05

95% queue length

0.17

Control Delay (s/veh)

LOS

Approach Delay (s/veh)

Approach LOS
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Analyst

Agency/Co.

Date Performed
Analysis Time Period

Genral Information

TWO-WAY STOP CONTROL SUMMARY

. |site Information

REB Intersection
ms consultants Jurisdiction
2/14/2008 Analysis Year
AM Peak Hour

SR 31&Ramp L

2007

Project Description

Existing Condtions

East/West Street:

WB entrance ramp (Ramp L)

North/South Street:

SR 4 (Main St.)

Intersection Orientation:

North-South

Major Street

Vehicle Volumes and Adjustments

Study Period (hrs):

0.25

Northbound

Soo/tlhvbound /

Movement

Volume (veh/h)

Peak-Hour Factor, PHF

0.90

Hourly Flow Rate, HFR
(veh/h)

0 296 0 0

Percent Heavy Vehicles

2 —~ - 0

Median Type

Raised curb

RT Channelized

Lanes

Configuration

2
T

T

Upstream Signal

0

0

Minor Street

Eastbound

Westbound

Movement

11 12

Volume (veh/h)

39

Peak-Hour Factor, PHF

0.90

Hourly Flow Rate, HFR
(veh/h)

0 43

Percent Heavy Vehicles

Percent Grade (%)

Flared Approach

Storage

RT Channelized

Lanes

(w]
(w]
(w]
-

(w]
(w]

Configuration

Approach

Westbound

Northbound South bound

Eastbound

Movement

1 4 7 8 9

10 11 12

Lane Configuration

v (veh/h)

C (m) (veh/h)

425

vic

0.10

95% queue length

0.34

Control Delay (s/veh)

14.4

LOS

Approach Delay (s/veh)

14.4

Approach LOS

~ — B

Copyright © 2005 University of Florida, All Rights Reserved

HCS+™ version 5.21

Generated: 4/3/2008 9:23 AM



TWO-WAY STOP CONTROL SUMMARY

General Information

_|site Information

Analyst

Agency/Co.

Date Performed
Analysis Time Period

REB

ms consultants
2/14/2008

PM Peak Hour

Intersection
Jurisdiction
Analysis Year

SR 31 & Ramp L

Proiect Description

Existing Condtions

East/West Street:

WB entrance ramp (Ramp L)

North/South Street:

SR 4 (Main St.)

Intersection Orientation'

North South

Major Street

Study Period (hrs):

0.25

~Northbound

Southbound

Movement

5

|l RN

[l B2

T

\Volume (veh/h)

309

Peak-Hour Factor, PHF

0.90

0.90

Hourly Flow Rate, HFR
(veh/h)

0

343

Percent Heavy Vehicles

0

Median Type

Raised curb

RT Channelized

Lanes

2

Configuration

2
T

T

Upstream Signal

0

0

Minor Street

Eastbound

Westbound

Movement

10

11

T

VVolume (veh/h)

30

Peak-Hour Factor, PHF

0.90

0.90

Hourly Flow Rate, HFR
(veh/h)

33

Percent Heavy Vehicles

Percent Grade (%)

Flared Approach

Storage

olz(v|ol © v

RT Channelized

Lanes

(=]

Configuration

=

Approach

Delay. Queue Length, and Level of Service -
Southbound

Northbound

Westbound

Eastbound

Movement

1

4

7 8

10 11

12

Lane Configuration

v (veh/h)

33

C (m) (veh/h)

416

v/c

0.08

95% queue length

0.26

Control Delay (s/veh)

14.4

LOS

Approach Delay (s/veh)

14.4

Approach LOS

B
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General Information

TWO-WAY STOP CONTROL SUMMARY

_ |Site Information

REB

SR 31 & Ramp L

Analyst Intersection

Agency/Co. ms consultahts Jurisdiction

Date Performed 2/14/2008 Analysis Year 2012
Analysis Time Period AM Peak Hour

Project Description  Existing Condtions

East/West Street:

WB entrance ramp (Ramp L)

North/South Street:

SR 4 (Main St)

Intersection Orientation:

North-South

Major Street

Vehicle Volumes and Adjustments

Study Period (hrs). 0.25

Northbound

Souft’h/bound

Movement

5

—{=

T

Volume (veh/h)

618

Peak-Hour Factor, PHF

0.90

Hourly Flow Rate, HFR
(veh/h)

686

Percent Heavy Vehicles

Median Type

Undivided

RT Channelized

Lanes

2

Configuration

2
T

T

Upstream Signal

0

0

Minor Street

Eastbound

Westbound

Movement

9 10

11

Volume (veh/h)

41

Peak-Hour Factor, PHF

0.90

Hourly Flow Rate, HFR
(veh/h)

0 45

Percent Heavy Vehicles

Percent Grade (%)

Flared Approach

Storage

RT Channelized

Lanes

(=]

(=)

Configuration

Approach

Northbound

Delay, Queue Length, and Level of Service -

Southbound

Westbound

Eastbound

Movement

1

4

7 8 9

10 11

12

Lane Configuration

L

v (veh/h)

45

C (m) (veh/h)

380

vic

0.12

95% queue length

0.40

Control Delay (s/veh)

15.7

LOS

Approach Delay (s/veh)

16.7

Approach LOS

C
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TWO-WAY STOP CONTROL SUMMARY
Generallnformaton =~ [siteInformation =
Analyst REB Intersection SR 31 & Ramp L
Agency/Co. ms consultants Jurisdiction
Date Performed 2/14/2008 Analysis Year 2012
Analysis Time Period PM Peak Hour
Project Description  Existing Condltions
East/West Street: WB entrance ramp (Ramp L) North/South Street. SR 4 (Main St.)
Intersection Orientation' North South Study Period (hrs). 0.25
Major Street Northbound Southbound
Movement 1 2 3 4 5 6
T R L T R
Volume (veh/h) 467 373
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
:—\llzl;r/lr)]/)Flow Rate, HFR 0 518 0 0 414 0
Percent Heavy Vehicles 2 - - 0 - -
Median Type Raised curb
RT Channelized 0 0
Lanes 0 2 0 0 2 0
Configuration T T
Upstream Signal 0 0
Minor Street Eastbound Westbound
Movement 7 8 9 10 11 12
L T R L T R
Volume (veh/h) 32
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Hourly Flow Rate, HFR
(veh /g’) 0 0 0 35 0 0
Percent Heavy Vehicles 0 0 0 4 0 0
Percent Grade (%) 0 2
Flared Approach N N
Storage 0 0
RT Channelized 0 0
Lanes 0 0 0 1 0 0
Configuration
Delay, Queue Length, and Level of Service i R R
Approach Northbound Southbound Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L
v (veh/h) 35
C (m) (veh/h) 356
vic 0.10
95% queue length 0.32
Control Delay (s/veh) 16.2
LOS C
Approach Delay (s/veh) - - 16.2
Approach LOS -- - C
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Analyst

Agency/Co.

Date Performed
Analysis Time Period

General Information

TWO-WAY STOP CONTROL SUMMARY

. _[Site Information
REB Intersection
ms consultants Jurisdiction
2/14/2008 Analysis Year
AM Peak Hour

SR 4 & EB ramps

2007

Project Description

Existing Condtions

East/West Street:

US 33 EB ramps

North/South Street:

SR 4 (Main St.)

Intersection Orlentatlon

Nonfh South

Study Period (hrs):

0.25

Southbduhd

Major Street Northbound

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

Volume (veh/h) 157 64 362 233

Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90

Hourly Flow Rate, HFR

(veh ”31’) 0 174 71 402 258 0

Percent Heavy Vehicles 0 - — 0 - -

Median Type Raised curb

RT Channelized 0 0

Lanes 0 2 0 0 2 0

Configuration T TR LT T

Upstream Signal 0 0

Minor Street Eastbound Westbound

Movement 7 8 9 10 11 12
L T R L T R

Volume (veh/h) 26

Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90

Hourly Flow Rate, HFR

(voh /g’) 0 0 0 28 0 0

Percent Heavy Vehicles 2 0 2 4 0 0

Percent Grade (%) 0 2

Flared Approach N N

Storage 0 0

RT Channelized 0 0

Lanes 0 0 0 1 0 0

Configuration

Delay, Queue Length, and Level of Service =~ = = =

Approach Northbound Southbound Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT L

v (veh/h) 402 28

C (m) (veh/h) 1333 133

vic 0.30 0.21

95% queue length 1.28 0.76

Control Delay (s/veh) 8.9 39.1

LOS A E

Approach Delay (s/veh) - - 39.1

Approach LOS -- - E
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General Information .~

TWO-WAY STOP C
o w3 |Siteinformation . .

»

REB

Intersection

ONTROL SUMMARY

SR 4 & EB ramps

Analyst

Agency/Co. ms consultants Jurisdiction

Date Performed 2/14/2008 Analysis Year 2007
Analysis Time Period PM Peak Hour

Project Description  Existing Condltions

East/West Street: US 33 EB Ramps North/South Street: SR 4 (Main St.)
Intersection Orientation: North-South

Vehicle Volumes and Adjustments
Northbound

Study Period (hrs). 0.25

Sduthbound

d Level of Service

Westbound

Major Street

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

Volume (veh/h) 303 149 123 216

Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90

Hourly Flow Rate, HFR

(veh /g’) 0 336 165 136 240 0

Percent Heavy Vehicles 0 - - 0 - -

Median Type Raised curb

RT Channelized 0 0

Lanes 0 2 0 0 2 0

Configuration T TR LT T

Upstream Signal 0 0

Minor Street Eastbound Westbound

Movement 7 8 9 10 11 12
L T R L T R

Volume (veh/h) 28

Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90

Hourly Flow Rate, HFR

(veh /g’) 0 0 0 31 0 0

Percent Heavy Vehicles 2 0 2 4 0 0

Percent Grade (%) 0 2

Flared Approach N N

Storage 0 0

RT Channelized 0 0

Lanes 0 0 0 1 0 0

Configuration L

Eastbound

Approach LOS

Approach Northbound Southbound

Movement 1 4 7 8 10 11 12

Lane Configuration LT L

v (veh/h) 136 31

C (m) (veh/h) 1074 273

v/c 0.13 0.11

95% queue length 0.43 0.38

Control Delay (s/veh) 8.8 19.9

LOS A Cc

Approach Delay (s/veh) - - 19.9
- - Cc
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TWO-WAY STOP CONTROL SUMMARY
- " |site Information

General Information

Analyst REB Intersection SR 4 & EB ramps

Agency/Co. ms consultants Jurisdiction

Date Performed 2/14/2008 Analysis Year 2012

Analysis Time Period AM Peak Hour

Project Description  Existing Condtions

East/West Street: US 33 EB Ramps North/South Street: SR 4 (Main St.)

Intersection Orientation' Non‘h South Study Period (hrs): 0.25

Major Street Northbound Southbound

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

Volume (veh/h) 179 69 399 260

Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90

Hou

(Vehr/'g’)FbW Rate, HFR 0 198 76 443 288 0

Percent Heavy Vehicles 0 — - 0 - --

Median Type Raised curb

RT Channelized 0 0

Lanes 0 2 0 0 2 0

Configuration T TR LT T

Upstream Signal 0 0

Minor Street Eastbound Westbound

Movement 7 8 9 10 11 12
L T R L T R

Voiume (veh/h) 28

Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90

Hourly Flow Rate, HFR

(veh /g) - 0 0 0 31 0 0

Percent Heavy Vehicles 2 0 2 4 0 0

Percent Grade (%) 0 2

Flared Approach N N

Storage 0 0

RT Channelized 0 0

Lanes 0 0 0 1 0 0

Configuration L

Delay, Queue Length, and Level of Service e - g g

Approach Northbound Southbound Westbound Eastbound

Movement 1 4 7 8 9 10 11 12

Lane Configuration LT L

v (veh/h) 443 31

C (m) (veh/h) 1301 104

v/c 0.34 0.30

95% queue length 1.53 1.13

Control Delay (s/veh) 9.2 53.7

LOS A F

Approach Delay (s/veh) -- - 53.7

Approach LOS - - F
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TWO-WAY STOP CONTROL SUMMARY
General Information =~ = __ |site Information.
Analyst REB Intersection SR 4 & EB ramps
Agency/Co. ms consultants Jurisdiction
Date Performed 2/14/2008 Analysis Year 2012
Analysis Time Period PM Peak Hour
Project Description  Existing Condtions
East/West Street: US 33 EB Ramps North/South Street: SR 4 (Main St.)
Intersection Orientation: North-South Study Period (hrs). 0.25
Vehicle Volumes and Adjustments e a0
Major Street Northbound Southbound
Movement 1 2 3 4 5 6
L T R L T R
Volume (veh/h) 347 160 152 253
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
R‘;‘;&%F'W Rate, HFR 0 385 177 168 281 0
Percent Heavy Venhicles 0 - - 0 - -
Median Type Raised curb
RT Channelized 0 0
Lanes 0 2 0 0 2 0
Configuration T TR LT T
Upstream Signal 0 0
Minor Street Eastbound Westbound
Movement 7 8 9 10 11 12
L T R L T R
Volume (veh/h) 30
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Hourly Flow Rate, HFR
(voh /g’) 0 0 0 33 0 0
Percent Heavy Vehicles 2 0 2 4 0 0
Percent Grade (%) 0 2
Flared Approach N N
Storage 0 0
RT Channelized 0 0
Lanes 0 0 0 1 0 0
Configuration L
Delay, Queue Length, and Level of Service = . .
Approach Northbound Southbound Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT L
v (veh/h) 168 33
C (m) (veh/h) 1019 212
v/c 0.16 0.16
95% queue length 0.59 0.54
Control Delay (s/veh) 9.2 25.1
LOS A D
Approach Delay (s/veh) - - 25.1
Approach LOS - - D
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HCS+: Signalized Intersections Release 5.21

Analyst: REB Inter.: SR 31 & WB ramps
Agency: ms consultants Area Type: All other areas
Date: 2/19/2008 Jurisd: Marysville, OH
Period: AM Peak Hour Year : 2012
Project ID: with Ramp E Reconfiguration
E/W St: WB ramps N/S St: SR 31
SIGNALIZED INTERSECTION SUMMARY
Eastbound Westbound Northbound | Southbound ]
L T R L T R L T R | L T R ]
|
No. Lanes 0 0 0 0 1 2 1 1 0 ] 0 2 0 {
LGConfig LT R | L T | TR
Volume 97 246 274 81 311 | 1388 219 |
Lane Width 12.0 12.0 |12.0 12.0 | 12.0
RTOR Vol | | 0 | | 0 |
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 5 6 7 8
EB Left NB Left A P
Thru Thru P P
Right | Right
Peds I Peds
WB Left A SB Left
Thru A Thru P
Right A Right P
Peds Peds
NB Right EB Right
SB Right WB Right
Green 22.0 7.0 46.0
Yellow 3.5 3.5 3.5
All Red 1.5 1.5 1.5
Cycle Length: 90.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
Westbound
LT 499 1873 0.76 0.27 37.3 D 32.9 C
R 762 2859 0.40 0.27 27 .4 C
Northbound
L 265 1805 0.34 0.67 18.4 B
T 1267 1900 0.27 0.67 6.6 A 9.1 A
Southbound
TR 1890 3544 0.94 0.53 30.9 C 30.9 C

Intersection Delay 28.1 (sec/veh) Intersection LOS = C




HCS+: Signalized Intersections Release 5.21

Analyst: REB Inter.: SR 31 & WB ramps
Agency: ms consultants Area Type: All other areas
Date: 2/19/2008 Jurisd: Marysville, OH
Period: PM Peak Hour Year : 2012

Project ID: with Ramp E Reconfiguration

E/W St: WB ramps N/S St: SR 31

SIGNALIZED INTERSECTION SUMMARY

| Eastbound | Westbound | Northbound Southbound
| L T R | L T R | L T R L T R
| | |
No. Lanes | 0 0 0 | 0 1 2 | 1 1 0 0 2 0
LGConfig | | LT R | L T TR
Volume | [190 201 889 |57 678 980 117
Lane Width | | 12.0 12.0 |12.0 12.0 12.0
RTOR Vol | | 0 | 0 |
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 5 6 7 8
EB Left NB Left A P
Thru Thru P P
Right Right
Peds Peds
WB Left A SB Left
Thru A Thru P
Right A Right P
Peds Peds
NB Right EB Right
SB Right WB Right
Green 33.0 7.0 35.0
Yellow 3.5 3.5 3.5
All Red 1.5 1.5 1.5
Cycle Length: 90.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
Westbound
LT 721 1855 0.60 0.39 23.4 c 31.2 c
R 1112 2859 0.89 0.39 34.7 c
Northbound
L 265 1805 0.24 0.54 15.4 B
T 1034 1900 0.73 0.54 20.0- B 19.6 B
Southbound
TR 1464 3560 0.83 0.41 29.4 c 29.4 c

Intersection Delay = 27.9 (sec/veh) Intersection LOS = C




HCS+: Signalized Intersections Release 5.21

Analyst: REB Inter.: SR 31 & WB ramps
Agency: ms consultants Area Type: All other areas
Date: 2/19/2008 Jurisd: Marysville, OH
Period: AM Peak Hour Year : 2032

Project ID: with Ramp E Reconfig., but w/o Long-term improvements
E/W St: WB ramps N/S sSt: SR 31

SIGNALIZED INTERSECTION SUMMARY

Eastbound | Westbound | Northbound Southbound
L T R | L T R | L T R L T R
I |
No. Lanes 0 0 0 | 0 1 2 ] 1 1 0 0 2 0
LGConfig | LT R | L T TR
Volume |124 312 344 |103 390 1762 277
Lane Width | 12.0 12.0 |12.0 12.0 12.0
RTOR Vol | | 0 | 0 |
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 5 6 7 8
EB Left NB Left A P
Thru Thru P P
Right Right
Peds | Peds
WB Left A | SB Left
Thru A Thru P
Right A Right P
Peds Peds
NB Right EB Right
SB Right WB Right
Green 18.5 7.0 49.5
Yellow 3.5 3.5 3.5
All Red 1.5 1.5 1.5
Cycle Length: 90.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/cC Delay LOS Delay LOS
Eastbound
Westbound
LT 427 1873 1.14 0.23 120.9 F 81.9 F
R 651 2859 0.59 0.23 32.4 c
Northbound
L 265 1805 0.43 0.71 20.4 C
T 1341 1900 0.32 0.71 5.7 A 8.7 A
Southbound
TR 2028 3544 1.12 0.57 79.5 E 79.5 E

Intersection Delay = 69.5 (sec/veh) Intersection LOS = E




HCS+: Signalized Intersections Release 5.21

Analyst: REB Inter.: SR 31 & WB ramps
Agency: ms consultants Area Type: All other areas
Date: 2/19/2008 Jurisd: Marysville, OH
Period: PM Peak Hour Year : 2032

Project ID: with Ramp E Reconfig., but w/o Long-term improvements
E/W St: WB ramps N/S St: SR 31

SIGNALIZED INTERSECTION SUMMARY

Eastbound | Westbound Northbound | Southbound
L T R | L T R L T R | L T R
| | |
No. Lanes 0 0 0 | 0 1 2 | 1 1 0 | 0 2 0
LGConfig | LT R L T | TR
Volume |243 294 1123 |73 850 | 1226 170
Lane Width [ 12.0 12.0 [12.0 12.0 | 12.0
RTOR Vol | | 0 | | 0
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 5 6 7 8
EB Left NB Left A P
Thru Thru P P
Right Right
Peds | Peds
WB Left A SB Left
Thru A Thru P p
Right A Right P P
Peds Peds
NB Right EB Right
SB Right WB Right P
Green 25.0 7.0 29.0 9S5.0
Yellow 3.5 3.5 3.5 3.5
All Red 1.5 1.5 1.5 1.5
Cycle Length: 90.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
Westbound
LT 557 1858 1.07 0.30 90.3 F 56.1 E
R 1302 2859 0.96 0.46 39.7 D
Northbound
L 266 1805 0.30 0.48 18.7 B
T 908 1900 1.04 0.48 64 .2 E 60.6 E
Southbound
TR 1776 3551 0.87 0.50 26.3 c 26.3 C

Intersection Delay = 46.7 (sec/veh) Intersection LOS = D




HCS+: Signalized Intersections Release 5.21
Analyst: REB Inter.: SR 31 & WB ramps
Agency: ms consultants Area Type: All other areas
Date: 2/19/2008 Jurisd: Marysville, OH
Period: AM Peak Hour Year 2032
Project ID: with Ramp E Reconfiguration AND Long-term improvements
E/W St: WB ramps N/S St: SR 31
SIGNALIZED INTERSECTION SUMMARY
| Eastbound Westbound | Northbound | Southbound |
| L T R L T R | L T R | © T R |
| | I |
No. Lanes | o o0 o0 1 0o 2 | 11 0 | o 2 0
LGConfig | L R | L T | TR
Volume | 124 344 |103 390 | 1762 277 |
Lane Width | 12.0 12.0 |12.0 12.0 | 12.0
RTOR Vol | 0 | | 0 [
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 5 6 7 8
EB Left NB Left A p
Thru Thru P P
Right Right
Peds Peds
WB Left A SB Left
Thru A Thru P
Right A | Right P
Peds Peds
NB Right EB Right
SB Right | WB Right
Green 13.0 7.0 55.0
Yellow 3.5 3.5 3.5
All Red 1.5 1.5 1.5
Cycle Length: 90.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
Westbound
L 301 1805 0.46 0.17 34.9 C
42 .7 D
R 477 2859 0.80 0.17 45.5 D
Northbound
L 266 1805 0.43 0.77 22.3 C
T 1457 1900 0.30 0.77 3.7 A 7 A
Southbound
TR 2245 3544 1.01 0.63 37.8 D 37.8 D
Intersection Delay = 33.6 (sec/veh) Intersection LOS = C




HCS+: Signalized Intersections Release 5.21
Analyst: REB Inter.: SR 31 & WB ramps
Agency: ms consultants Area Type: All other areas
Date: 2/19/2008 Jurisd: Marysville, OH
Period: PM Peak Hour Year 2032
Project ID: with Ramp E Reconfig. AND Long-term improvements
E/W St: WB ramps N/S St: SR 31
SIGNALIZED INTERSECTION SUMMARY
| Eastbound Westbound Northbound Southbound |
| L T R L T R L T R L T R [
| |
No. Lanes | 0 0 0 1 0 2 1 1 0 0 2 0 |
LGConfig | L R L T TR
Volume | | 243 1123 |73 850 1226 170 |
Lane Width | 12.0 12.0 |12.0 12.0 12.0
RTOR Vol | 0 0 |
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 5 6 7 8
EB Left NB Left A P
Thru Thru P P
Right Right
Peds Peds
WB Left A SB Left
Thru A Thru P P
Right A Right P P
Peds Peds
NB Right EB Right
SB Right WB Right P
Green 23.0 7.0 31.0 9.0
Yellow 3.5 3.5 3.5 3.5
All Red 1.5 1.5 1.5 1.5
Cycle Length: 90.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/cC Delay LOS Delay LOS
Eastbound
Westbound
L 501 1805 0.54 0.28 28.8 C
48.6 D
R 1239 2859 1.01 0.43 52.8 D
Northbound
L 265 1805 0.31 0.50 18.2 B
T 950 1900 0.99 0.50 50.1 D 47 .6 D
Southbound
TR 1854 3551 0.84 0.52 22.9 c 22.9 C
Intersection Delay = 38.6 (sec/veh) Intersection LOS = D




HCS+: Signalized Intersections Release 5.21

Analyst: REB Inter.: SR 31 & Millwood Blvd.
Agency: ms consultants Area Type: All other areas
Date: 1/31/2008 Jurisd: Marysville, OH

Period: AM Peak Year : 2012

Project ID: with Improvements

E/W St: Millwood Boulevard N/S St: SR 31

SIGNALIZED INTERSECTION SUMMARY

| Eastbound | Westbound | Northbound | Southbound |
| L T R | L T R | © T R | L T R |
| | | I |
No. Lanes | 1 1 0 | 1 1 o0 | 1 1 1 | 1 1 o0
LGConfig | L TR | L TR | L T R | L TR |
Volume | 25 114 329 |72 24 29 |87 289 112 |58 667 8 |
Lane Width |12.0 12.0 |12.0 12.0 |12.0 12.0 12.0 |12.0 12.0
RTOR Vol | 0 | 0 | 0 | 0 |
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A | NB Left A P
Thru A | Thru P
Right A | Right P
Peds | Peds
WB Left A | SB Left A P
Thru A | Thru p
Right A | Right P
Peds | Peds
NB Right | EB Right
SB Right | WB Right
Green 34.0 7.0 44 .0
Yellow 3.5 3.5 3.5
All Red 1.5 1.5 1.5
Cycle Length: 100.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (8) v/c g/C Delay LOS Delay LOS
Eastbound
L 491 1365 0.06 0.36 21.0 C
TR 608 1688 0.81 0.36 37.1 D 36.2 D
Westbound
L 136 379 0.59 0.36 32.5 C
TR 628 1745 0.09 0.36 21.3 C 27.7 C
Northbound
L 238 1805 0.41 0.58 19.0 B
T 874 1900 0.37 0.46 18.7 B 18.2 B
R 743 1615 0.17 0.46 16.3 B
Southbound
L 563 1805 0.11 0.58 10.0- A
TR 873 1897 0.86 0.46 34.9 C 32.9 C

Intersection Delay = 29.5 (sec/veh) Intersection LOS = C




HCS+: Signalized Intersections Release 5.21

Analyst: REB Inter.: SR 31 & Millwood Blwvd.
Agency: ms consultants Area Type: All other areas
Date: 1/31/2008 Jurisd: Marysville, OH
Period: AM Peak Year : 2032

Project ID: with Improvements

E/W St: Millwood Boulevard N/S St: SR 31

SIGNALIZED INTERSECTION SUMMARY

| Eastbound | Westbound | Northbound | Southbound |
| L T R | L T R | L T R | L T R |
I | | l l
No. Lanes | 1 1 1 | 2 1 0 | 1 2 1 | 1 2 0
LGConfig | L T R | L TR | L T R | L TR |
Volume |25 114 329 [304 72 112 |87 277 329 |186 964 8 |
Lane Width |12.0 12.0 12.0 |12.0 12.0 |12.0 12.0 12.0 |12.0 12.0 |
RTOR Vol | 0 | 0 | 0 | 0
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A | NB Left A P
Thru A | Thru P
Right A | Right P
Peds | Peds
WB Left A | SB Left A P
Thru A A | Thru P
Right A A | Right P
Peds | Peds
NB Right P | EB Right P
SB Right | WB Right
Green 20.0 29.0 7.0 44.0
Yellow 3.5 3.5 3.5 3.5
All Red 1.5 1.5 1.5 1.5
Cycle Length: 120.0 secs
Intersection Performance Summary
Appr/ Lane Adj Ssat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 309 1197 0.09 0.26 33.9 C
T 491 1900 0.26 0.26 35.6 D 34.5 C
R 579 1615 0.63 0.36 34.2 C
Westbound
L 643 3505 0.53 0.18 45.1 D
TR 806 1727 0.25 0.47 19.5 B 35.5 D
Northbound
L 198 1805 0.49 0.48 24.8 C
T 1387 3618 0.22 0.38 25.3 C 19.9 B
R 956 1615 0.38 0.59 14.1 B
Southbound
L 508 1805 0.41 0.48 18.9 B
TR 1385 3613 0.78 0.38 37.0 D 34.0 C

Intersection Delay = 30.9 (sec/veh) Intersection LOS = C




HCS+: Signalized Intersections Release 5.21

Analyst: REB Inter.: SR 31 & Millwood Blvd.
Agency: ms consultants Area Type: All other areas
Date: 1/31/2008 Jurisd: Marysville, OH

Period: PM Peak Year : 2012

Project ID: with Improvements

E/W st: Millwood Boulevard N/S St: SR 31

SIGNALIZED INTERSECTION SUMMARY

| Eastbound | Westbound | Northbound |  Southbound |
| L T R | L T R | L T R | L T R |
| l | | |
No. Lanes | 1 1 0 | 1 1 0 | 1 1 1 | 1 1 0
LGConfig | L TR | L TR | L T R | L TR |
Volume |21 62 177 |150 42 61 331 660 216 |1lle 405 16 |
Lane Width |12.0 12.0 [12.0 12.0 |12.0 12.0 12.0 |12.0 12.0 |
RTOR Vol | 0 | 0 | 0 | 0
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A | NB Left A P
Thru A | Thru P P
Right A | Right P P
Peds | Peds
WB Left A | SB Left P
Thru A | Thru P
Right A | Right p
Peds | Peds
NB Right | EB Right
SB Right | WB Right
Green 33.0 7.0 45.0
Yellow 3.5 3.5 3.5
All Red 1.5 1.5 1.5
Cycle Length: 100.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 427 1220 0.05 0.35 21.6 C
TR 580 1656 0.46 0.35 25.7 C 25.4 C
Westbound
L 296 847 0.56 0.35 28.8 C
TR 594 1698 0.19 0.35 22.8 C 26.4 C
Northbound
L 448 1770 0.82 0.59 34.2 C
T 1099 1863 0.67 0.59 17.1 B 20.6 C
R 934 1583 0.26 0.59 10.6 B
Southbound
L 244 519 0.53 0.47 26.7 C
TR 870 1852 0.54 0.47 21.2 C 22.4 C

Intersection Delay = 22.2 (sec/veh) Intersection LOS = C




HCS+: Signalized Intersections Release 5.21

Analyst: REB Inter.: SR 31 & Millwood Blvd.
Agency: ms consultants Area Type: All other areas
Date: 1/31/2008 Jurisd: Marysville, OH

Period: PM Peak Year : 2032

Project ID: with Improvements

E/W St: Millwood Boulevard N/S St: SR 31

SIGNALIZED INTERSECTION SUMMARY

| Eastbound | Westbound | Northbound | Southbound |
| L T R | L T R | L T R | L T R |
| | | | |
No. Lanes | 1 1 1 | 2 1 0 | 1 2 1 | 1 2 0
LGConfig | L T R | L TR | L T R | L TR |
Volume |21 156 177 |615 139 184 |[331 656 406 |278 559 16 |
Lane Width |12.0 12.0 12.0 |12.0 12.0 |12.0 12.0 12.0 |12.0 12.0
RTOR Vol | 0 | 0 | 0 | 0
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A | NB Left A P
Thru A | Thru P
Right A | Right P
Peds | Peds
WB Left A | SB Left A P
Thru A A | Thru P
Right A A | Right P
Peds | Peds
NB Right P | EB Right P
SB Right | WB Right
Green 28.0 17.0 19.0 36.0
Yellow 3.5 3.5 3.5 3.5
All Red 1.5 1.5 1.5 1.5
Cycle Length: 120.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate o
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 165 1040 0.14 0.16 43.9 D
T 301 1900 0.57 0.16 49.4 D 38.6 D
R 579 1615 0.34 0.36 28.5 C
Westbound
L 876 3505 0.78 0.25 46.5 D
TR 753 1738 0.48 0.43 24.7 C 39.0 D
Northbound
L 460 1805 0.80 0.52 30.1 C
T 1146 3618 0.64 0.32 37.8 D 29.5 C
R 956 1615 0.47 0.59 15.5 B
Southbound
L 428 1805 0.72 0.52 26.4 C
TR 1141 3602 0.56 0.32 36.0 D 32.9 C

Intersection Delay = 33.7 (sec/veh) Intersection LOS = C




HCS+: Signalized Intersections Release 5.21
Analyst: REB Inter.: SR 31 & Mill Road
Agency: ms consultants Area Type: All other areas
Date: 1/31/2008 Jurisd: Marysville, OH
Period: AM Peak Year 2012
Project ID: with Improvements
E/W St: Mill Road/Echo Drive N/S St: SR 31
SIGNALIZED INTERSECTION SUMMARY
Eastbound | Westbound Northbound Southbound
L T R | L T R L T R L T R
|
No. Lanes 1 1 1 | 0 1 0 1 2 0 1 2 0
LGConfig L TR R | LTR L TR L TR
Volume 79 4 569 |39 4 6 149 405 31 25 902 141
Lane Width [12.0 12.0 12.0 | 12.0 12.0 12.0 12.0 12.0
RTOR Vol 0 | 0 0 0
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A NB Left A P
Thru A Thru P p
Right A Right P P
Peds Peds
WB Left A SB Left P
Thru A Thru P
Right A Right P
Peds Peds
NB Right EB Right
SB Right | WB Right
Green 35.0 7.0 43.0
Yellow 3.5 3.5 3.5
All Red 1.5 1.5 1.5
Cycle Length: 100.0 secs
Intersection Performance Summary
Appzr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 503 1360 0.17 0.37 21.4 Cc
TR 588 1590 0.33 0.37 22.9 Cc 28.9 Cc
R 586 1583 0.75 0.37 33.1 C
Westbound
LTR 501 1355 0.11 0.37 20.8 Cc 20.8 C
Northbound
L 250 1770 0.66 0.57 22.9 Cc
TR 2000 3509 0.24 0.57 11.0 B 14.0 B
Southbound
L 400 888 0.07 0.45 16.0 B
TR 1564 3475 0.74 0.45 25.9 Cc 25.7 Cc
Intersection Delay = 23.6 (sec/veh) Intersection LOS = C




HCS+: Signalized Intersections Release 5.21
Analyst: REB Inter.: SR 31 & Mill Road
Agency: ms consultants Area Type: All other areas
Date: 1/31/2008 Jurisd: Marysville, OH
Period: PM Peak Year 2012
Project ID: with Improvements
E/W St: Mill Road/Echo Drive N/S St: SR 31
SIGNALIZED INTERSECTION SUMMARY
Eastbound Westbound | Northbound Southbound
L T R L T R | L T R L T R
l l
No. Lanes 1 1 1 0 1 0 | 1 2 0 1 2 0
LGConfig L TR R LTR | L TR L TR
Volume 196 20 423 58 14 14 |513 997 57 14 616 102
Lane Width [12.0 12.0 12.0 12.0 |12.0 12.0 12.0 12.0
RTOR Vol 0 | 0 | 0 0
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 5 6 7 8
EB Left A NB Left A P
Thru A Thru P P
Right A Right P P
Peds | Peds
WB Left A SB Left P
Thru A Thru P
Right A Right P
Peds Peds
NB Right EB Right
SB Right WB Right
Green 27.0 28.0 30.0
Yellow 3.5 3.5 3.5
All Red 1.5 1.5 1.5
Cycle Length: 100.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/cC Delay LOS Delay LOS
Eastbound
L 379 1306 0.58 0.29 32.4 C
TR 470 1621 0.35 0.29 28.5 C 33.7 C
R 459 1583 0.72 0.29 37.1 D
Westbound
LTR 346 1192 0.28 0.29 27.8 C 27.8 C
Northbound
L 625 1770 0.91 0.65 42.1 D
TR 2287 3518 0.51 0.65 10.0+ B 20.5 C
Southbound
L 144 451 0.11 0.32 25.5 C
TR 1111 3471 0.72 0.32 34.0 C 33.8 C
Intersection Delay = 26.7 (sec/veh) Intersection LOS = C




HCS+: Signalized Intersections Release 5.21
Analyst: REB Inter.: SR 31 & Mill Road
Agency: ms consultants Area Type: All other areas
Date: 1/31/2008 Jurisd: Marysville, OH
Period: AM Peak Year 2032
Project ID: with Improvements
E/W St: Mill Road/Echo Drive N/S st: SR 31
SIGNALIZED INTERSECTION SUMMARY
Eastbound Westbound Northbound Southbound |
L T R L T R L T R L T R |
|
No. Lanes 1 1 0 1 0 1 2 0 1 2 0
LGConfig L TR R LTR L TR L TR |
Volume 79 4 569 39 4 6 149 754 31 25 1431 141 |
Lane Width [12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 |
RTOR Vol 0 | 0 0 0 |
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 5 6 7 8
EB Left A NB Left A P
Thru A Thru P P
Right A Right P P
Peds Peds
WB Left A | SB Left P
Thru A | Thru P
Right A Right P
Peds Peds
NB Right EB Right
SB Right WB Right
Green 29.0 7.0 47.0
Yellow 3.5 3.5 3.5
All Red 1.5 1.5 1.5
Cycle Length: 98.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 433 1368 0.20 0.32 24 .7 C
TR 503 1590 0.39 0.32 26.6 c 39.7 D
R 501 1583 0.88 0.32 48.5 D
Westbound
LTR 414 1310 0.13 0.32 24.0 c 24.0 c
Northbound
L ' 239 1770 0.69 0.62 28.1 c
TR 2195 3526 0.40 0.62 9.8 A 12.7 B
Southbound
L 304 607 0.09 0.50 13.4 B
TR 1750 3499 1.00 0.50 45.6 D 45.1 D
Intersection Delay = 34.3 (sec/veh) Intersection LOS = C




HCS+: Signalized Intersections Release 5.21

Analyst: REB Inter.: SR 31 & Mill Road
Agency: ms consultants Area Type: All other areas
Date: 1/31/2008 Jurisd: Marysville, OH
Period: PM Peak Year : 2032

Project ID: with Improvements

E/W St: Mill Road/Echo Drive N/S St: SR 31

SIGNALIZED INTERSECTION SUMMARY

| Eastbound | Westbound | Northbound |  Southbound |
| L T R | L T R | L T R | L T R |
| I | | |
No. Lanes | 1 1 1 | 0 1 o0 | 1 2 0 | 1 2 0
LGConfig | L TR R | LTR | L TR | L TR |
Volume |196 20 423 |58 14 14 |513 1403 57 |14 1235 102 |
Lane Width |12.0 12.0 12.0 | 12.0 |12.0 12.0 [12.0 12.0 |
RTOR Vol | 30 | 0 | 0 | 0
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A | NB Left A P
Thru A | Thru P P
Right A | Right P P
Peds | Peds
WB Left A | SB Left p
Thru A | Thru P
Right A | Right P
Peds | Peds
NB Right | EB Right P
SB Right | WB Right
Green 18.0 27.0 40.0
Yellow 3.5 3.5 3.5
All Red 1.5 1.5 1.5
Cycle Length: 100.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate _
Grp Capacity (s) v/c g/cC Delay LOS Delay LOS
Eastbound
L 260 1300 0.84 0.20 59.3 E
TR 373 1863 0.06 0.20 32.4 C 30.9 C
R 823 1583 0.53 0.52 16.6 B
Westbound
LTR 293 1466 0.33 0.20 34.9 C 34.9 C
Northbound
L 588 1770 0.97 0.74 43.3 D
TR 2609 3526 0.62 0.74 7.4 A 16.7 B
Southbound
L 120 286 0.13 0.42 20.1 C
TR 1473 3506 1.01 0.42 54.4 D 54.1 D

Intersection Delay = 31.8 (sec/veh) Intersection LOS = C




HCS+: Signalized Intersections Release 5.21
Analyst: REB Inter.: SR 4 & County Home
Agency: ms consultants Area Type: All other areas
Date: 1/31/2008 Jurisd: Marysville, OH
Period: AM Peak Year 2012
Project ID: with Improvements
E/W St: County Home N/S St: SR 4
SIGNALIZED INTERSECTION SUMMARY
Eastbound | Westbound | Northbound Southbound |
L T R | L T R | L T R L T R |
| I I
No. Lanes 1 1 0 | 1 1 o0 | 1 1 0 1 1 0
LGConfig L TR | L TR | L TR L TR |
Volume |117 109 117 |71 38 1 |148 90 123 1 541 186 |
Lane Width |12.0 12.0 |12.0 12.0 [12.0 12.0 12.0 12.0 |
RTOR Vol 30 | 0 | 0 0 |
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 5 6 7 8
EB Left A NB Left A P
Thru A Thru P P
Right A Right P P
Peds Peds
WB Left A SB Left P
Thru A Thru P
Right A Right P
Peds Peds
NB Right EB Right P
SB Right WB Right
Green 28.0 7.0 50.0
Yellow 3.5 3.5 3.5
All Red 1.5 1.5 1.5
Cycle Length: 100.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 407 1358 0.32 0.30 27.6 c
TR 521 1738 0.42 0.30 28.6 c 28.2 c
Westbound
L 271 902 0.29 0.30 27.4 C
TR 557 1856 0.08 0.30 25.1 c 26.6 c
Northbound
L 266 1770 0.62 0.64 21.5 C
TR 1089 1701 0.22 0.64 8.0 A 13.5 B
Southbound
L 592 1139 0.00 0.52 11.5 B
TR 931 1791 0.87 0.52 31.8 C 31.7 C
Intersection Delay = 26.3 (sec/veh) Intersection LOS = C




HCS+: Signalized Intersections Release 5.21
Analyst: REB Inter.: SR 4 & County Home
Agency: ms consultants Area Type: All other areas
Date: 1/31/2008 Jurisd: Marysville, OH
Period: PM Peak Year 2012
Project ID: with Improvements
E/W St: County Home N/S St: SR 4
SIGNALIZED INTERSECTION SUMMARY
Eastbound | Westbound Northbound |  Southbound
L T R | L T R L T R | L T R
| |
No. Lanes 1 1 0 | 1 1 0 1 1 0 | 1 1 0
LGConfig L TR | L TR L TR | L TR
Volume 226 188 239 |82 18 8 102 581 233 |12 296 85
Lane Width |12.0 12.0 |12.0 12.0 12.0 12.0 |12.0 12.0
RTOR Vol | 30 | 0 | 0 | 0
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A NB Left A P
Thru A Thru P P
Right A Right P P
Peds Peds
WB Left A SB Left P
Thru A Thru P
Right A Right P
Peds Peds
NB Right | EB Right P
SB Right | WB Right
Green 35.0 7.0 43.0
Yellow 3.5 3.5 3.5
All Red 1.5 1.5 1.5
Cycle Length: 100.0
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/cC Delay LOS Delay LOS
Eastbound
L 50° 1375 0.49 0.37 25.0 C
TR 635 1716 0.69 0.37 30.0 c 28.2 c
Westbound
L 185 499 0.49 0.37 26.3 C
TR 657 1776 0.04 0.37 20.2 c 24.8 c
Northbound
L 458 1770 0.25 0.57 11.8 B
TR 1016 1783 0.89 0.57 30.5 c 28.4 c
Southbound
L 101 225 0.13 0.45 18.7 B
TR 810 1801 0.52 0.45 22.2 c 22.1 c
Intersection Delay = 26.9 (sec/veh) Intersection LOS = C




HCS+: Signalized Intersections Release 5.21
Analyst: REB Inter.: SR 4 & County Home
Agency: ms consultants Area Type: All other areas
Date: 1/31/2008 Jurisd: Marysville, OH
Period: AM Peak Year 2032
Project ID: with Improvements
E/W St: County Home Rd. N/S St: SR 4
SIGNALIZED INTERSECTION SUMMARY
Eastbound Westbound Northbound Southbound |
L T R L T R L T R L T R |
I
No. Lanes 1 1 0 1 1 0 1 1 0 1 1 0
LGConfig L TR L TR L TR L TR ]
Volume 117 109 117 88 35 10 148 209 162 10 764 186 |
Lane Width [12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 |
RTOR Vol 30 | 0 0 | 0 |
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 5 6 7 8
EB Left A NB Left A P
Thru A Thru P P
Right A Right P P
Peds Peds
WB Left A SB Left P
Thru A Thru P
Right A Right P
Peds Peds
NB Right EB Right P
SB Right | WB Right
Green 20.0 7.0 58.0
Yellow 3.5 3.5 3.5
All Red 1.5 1.5 1.5
Cycle Length: 100.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/cC Delay LOS Delay LOS
Eastbound
L 297 1349 0.44 0.22 34.7 C
TR 382 1738 0.57 0.22 36.8 D 36.0 D
Westbound
L 165 750 0.59 0.22 40.7 D
TR 396 1801 0.13 0.22 31.4 c 37.5 D
Northbound
L 233 1770 0.70 0.72 37.6 D
TR 1254 1741 0.33 0.72 5.8 A 14.9 B
Southbound
L 582 970 0.02 0.60 8.2 A :
TR 1085 1808 0.97 0.60 40.8 D 40.5 D
Intersection Delay = 32.7 (sec/veh) Intersection LOS = C




HCS+: Signalized Intersections Release 5.21
Analyst: REB Inter.: SR 4 & County Home
Agency: ms consultants Area Type: All other areas
Date: 1/31/2008 Jurisd: Marysville, OH
Period: PM Peak Year 2032
Project ID: with Improvements
E/W St: County Home N/S St: SR 4
SIGNALIZED INTERSECTION SUMMARY
Eastbound Westbound | Northbound Southbound |
L T R L T R | L T R L T R |
| I
No. Lanes 1 1 0 1 1 0 | 1 1 0 1 1 o0 |
LGConfig L TR L TR | L TR L TR |
Volume 226 188 239 107 50 10 |213 675 307 10 384 263 |
Lane Width |12.0 12.0 12.0 12.0 |12.0 12.0 12.0 12.0 |
RTOR Vol 30 0 | 0 0 [
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A NB Left A P
Thru A Thru P P
Right A Right P P
Peds Peds
WB Left A SB Left P
Thru A Thru P
Right A | Right P
Peds’ Peds
NB Right EB Right P
SB Right | WB Right
Green 32.0 7.0 46.0
Yellow 3.5 3.5 3.5
All Red 1.5 1.5 1.5
Cycle Length: 100.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 452 1329 0.56 0.34 28.4 c
TR 583 1716 0.76 0.34 35.0- C 32.6 c
Westbound
L 147 433 0.81 0.34 57.7 E
TR 618 1817 0.11 0.34 22.7 c 45.1 D
Northbound
L 279 1770 0.85 0.60 39.5 D
TR 1065 1775 1.02 0.60 53.9 D 51.4 D
Southbound
L 74 155 0.15 0.48 18.8 B
TR 840 1749 0.86 0.48 33.8 C 33.6 C
Intersection Delay = 42.1 (sec/veh) Intersection LOS = D




HCS+: Signalized Intersections Release 5.21
Analyst: REB Inter.: SR 4 & Scott Farms
Agency: ms consultants Area Type: All other areas
Date: 1/31/2008 Jurisd: Marysville, OH
Period: AM Peak Year 2032
Project ID: with Improvements
E/W St: Scott Farms N/S St: SR 4
SIGNALIZED INTERSECTION SUMMARY
| Eastbound Westbound Northbound Southbound |
| L T R L T R L T R L T R |
I | | |
No. Lanes | 1 1 0 1 1 0 1 1 0 1 1 0
LGConfig | L TR L TR L TR L TR |
Volume |24 13 46 |109 27 17 61 478 54 |15 913 41 |
Lane Width [12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 |
RTOR Vol | 30 0 0 0 |
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A NB Left A P
Thru A Thru P P
Right A Right P P
Peds Peds
WB Left A SB Left P
Thru A Thru P
Right A Right P
Peds Peds
NB Right EB Right P
SB Right WB Right
Green 20.0 7.0 58.0
Yellow 3.5 3.5 3.5
All Red 1.5 1.5 1.5
Cycle Length: 100.0 secs
Intersection Performance Summary
Appr/ Lane Adj Ssat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/cC Delay LOS Delay LOS
Eastbound '
L 297 1351 0.09 0.22 31.2 c
TR 375 1706 0.09 0.22 31.1 C 31.1 C
Westbound
L 302 1372 0.40 0.22 34.2 C
TR 386 1754 0.13 0.22 31.4 C 33.4 c
Northbound
L 233 1770 0.29 0.72 22.1 C
TR 1320 1834 0.45 0.72 6.9 A 8.5 A
Southbound
L 493 822 0.03 0.60 8.3 A
TR 1111 1851 0.95 0.60 36.7 D 36.3 D
Intersection Delay = 26.5 (sec/veh) Intersection LOS = C




HCS+: Signalized Intersections Release 5.21
Analyst: REB Inter.: SR 4 & Scott Farms
Agency: ms consultants Area Type: All other areas
Date: 1/31/2008 Jurisd: Marysville, OH
Period: PM Peak Year 2032
Project ID: with Improvements
E/W St: Scott Farms N/S St: SR 4
SIGNALIZED INTERSECTION SUMMARY
Eastbound Westbound Northbound Southbound
L T R L T R L T R L T R
| |
No. Lanes 1 1 0 1 1 0 1 1 0 1 1 0
LGConfig L TR L TR L TR L TR
Volume 46 28 77 66 36 14 80 1135 90 21 478 50
Lane Width [12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0
RTOR Vol 30 0 | 0 0
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 5 6 7 8
EB Left A NB Left A P
Thru A Thru P P
Right A Right P P
Peds Peds
WB Left A SB Left P
Thru A Thru P
Right A Right P
Peds Peds
NB Right EB Right P
SB Right WB Right
Green 18.0 7.0 60.0
Yellow 3.5 3.5 3.5
All Red 1.5 1.5 1.5
Cycle Length: 100.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/cC Delay LOS Delay LOS
Eastbound
L 268 1342 0.19 0.20 33.6 &
TR 338 1688 0.25 0.20 34.0 C 33.9° C
Westbound
L 251 1253 0.29 0.20 34.6 c
TR 357 1783 0.16 0.20 33.2 C 34.0 C
Northbound
L 544 1770 0.16 0.74 5.6 A
TR 1363 1842 1.00 0.74 37.0 D 35.1 D
Southbound
L 74 120 0.31 0.62 19.6 B
TR 1138 1836 0.52 0.62 12.3 B 12.6 B
Intersection Delay = 29.0 (sec/veh) Intersection LOS = C
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Signal Warrant Study
Maple Street & Quail Hollow Drive/Taylor Avenue
Marysville, Ohio

= =

Introduction

ms consultants has performed a signal warrant analysis for the intersections of Maple
Street (SR 31) with Quail Hollow Drive and Taylor Avenue in the northern portion of
Marysville, Ohio. Quail Hollow Drive and Taylor Avenue form offset T-intersections
with Maple Street south of the US 33/US 36/SR 4 freeway. Quail Hollow Drive
intersects Maple Street 250 feet north of the Taylor Avenue intersection. A map showing
the study location is provided on Figure 1.

Existing Conditions

Maple Street, which is designated as SR 31 in this part of the city, is a two-lane north-
south arterial. The speed limit on Maple Street is 35 miles per hour. Quail Hollow Drive
is a 25-mph residential street extending west of Maple Street. Quail Hollow Drive serves
an apartment complex, a residential subdivision, and provides an alternate access point
for Marysville High School. Quail Hollow Drive has one eastbound approach lane at its
intersection with Maple Strect. Taylor Drive, which extends east from Maple Street,
serves a single-family residential neighborhood. Taylor Drive has a 25-mph speed limit
and has one westbound approach lane at Maple Street.

Traffic Volumes

The City of Marysville collected automatic tube count data on Friday, October 3 —
Monday, October 7, 2008. Tube counts were conducted on Maple Street, Quail Hollow
Drive, and Taylor Avenue. A copy of the raw count data is provided in the Appendix.
The weekday (Friday and Monday) counts were used for the signal warrant analysis.
Since signal warrants are based on the average day of the year, the raw count data was
adjusted using the appropriate ODOT Seasonal Adjustment factors for October (0.952 for
Mondays, 0.864 for Fridays). This resulted in traffic for an average day of the year,
which is shown on Figure 2.

Signal Warrant

The Maple Street/Quail Hollow Drive and the Maple Street/Taylor Avenue intersections
were analyzed for signal warrants according to the criteria outlined in the Ohio Manual of
Uniform Traffic Control Devices (OMUTCD). The OMUTCD contains eight possible
warrants that an intersection can meet. The two study area intersections have been
analyzed for these eight warrant criteria and the results are listed below:

Warrant | (Eight-Hour Volume)

In order to meet Warrant 1, the volumes must meet OMUTCD criteria for each of 8 hours

in an average day. The volumes from Figure 2 were entered into a spreadsheet (which is

provided in the Appendix) to check for Conditions A, B, and C of the eight-hour warrant.
| ms consultants, inc. October 27, 2008
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Figure 2

MAPLE STREET & QUAIL HOLLOW/TAYLOR COUNT DATA
With Seasonal Adjustment Factor Applied

MAJOR STREET - MINOR STREETS
Maple (NB + SB) Quail Hollow EB Taylor WB
6:00 AM 544 26 23
7:00 AM 674 71 34
8:00 AM 720 24 18
9:00 AM 429 14 18
10:00 AM 389 15 17
11:00 AM 458 27 12
12:00 PM 456 23 18
1:00 PM 476 31 25
2:00 PM 684 97 20
3:00 PM 832 52 22
4:00 PM 857 48 33
5:00 PM 707 38 24
6:00 PM 554 27 16
7:00 PM 378 26 15
8:00 PM 301 15 13

ODOT Seasonal adjustment factor is 0.952 for Oct. Mondays, 0.864 for Oct. Fridays.

ms consultants, inc.
engineers, architects, planners



Signal Warrant Study
Maple Street & Quail Hollow Drive/Taylor Avenue
Marysville, Ohio

Because the speed limit on Maple Street is less than 40 miles per hour, the 70% reduction
factor cannot be applied to the volume criteria. The analysis found that none of the
conditions for Warrant 1 were met during any hour of the day. (It should be noted that
the results would be the same even if the raw count data were used.) Therefore, Warrant
1 is not met for either intersection.

Warrant 2 (Four-Hour Volume)

The OMUTCD provides a chart for determining whether an intersection meets Four-Hour
Warrant criteria. The highest four hours of the minor street traffic volumes were used for
this analysis. Copies of the Four-Hour Warrant analyses are provided in the Appendix.
The fourth-highest hourly volumes are plotted on the charts in the Appendix. Because
the speed limit on Maple Street is less than 40 miles per hour, the 70% reduction factor
cannot be applied to the volume criteria. Neither the Quail Hollow Drive intersection nor
the Taylor Avenue intersection meets the Warrant 2 criteria for any of the four peak
hours of the day.

Warrant 3 (Peak Hour Volume)

The OMUTCD provides a chart for determining whether an intersection meets Peak Hour
Warrant criteria. The peak hours of the minor street traffic volumes were used for this
analysis. Copies of the Peak Hour Warrant analyses are provided in the Appendix.
Because the speed limit on Maple Street is less than 40 miles per hour, the 70% reduction
factor cannot be applied to the volume criteria. Neither the Quail Hollow Drive
intersection nor the Taylor Avenue intersection meets the Warrant 3 criteria.

Warrant 4 (Pedestrian Volume)

Pedestrians were not counted as part of the data collection for this study. In order to meet
this warrant, greater than 100 pedestrians are needed for each of 4 hours, or 190
pedestrians are needed during one hour. It is unlikely that this volume of pedestrian
activity exists, thus Warrant 4 would not be met.

Warrant 5 (School Crossing)

While these intersections are near the location of schools, there is no marked school
crosswalk present at cither intersection. A minimum of 20 students crossing SR 31
would be needed to meet this warrant, and a study would have to be completed to show
that insufficient gaps exist in the current traffic flow on SR 31. Pedestrians can cross SR
31 at the Amrine Mill Road intersection to access the school sites. Therefore, Warrant 5
is not met at Quail Hollow Drive or at Taylor Avenue, unless future pedestrian counts
and gap studies indicate otherwise.

Warrant 6 (Coordinated Signal System)

The Maple Street/Quail Hollow Drive/Taylor Avenue intersections are not located in a
signalized corridor. The nearest signal to the south on Maple Street is 1000 feet away
(Amrine Mill Road), while the nearest signal to the north is over 2 mile away on the

ms consultants, inc. October 27, 2008
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Signal Warrant Study
Maple Street & Quail Hollow Drive/Taylor Avenue
Marysville, Ohio

other side of the US 33/US 36/SR 4 freeway interchange. Warrant 6 is not met for either
of these intersections.

Warrant 7 (Crash Experience)

To meet Warrant 7, five or more correctable crashes are needed at an intersection within
a one-year period. Based on the most recent three-year period of crash data (2005-2007)
provided by the City of Marysville, neither study area intersection has experienced has
experienced five or more crashes in a 12-month period. Warrant 7 is therefore not met.

Warrant 8 (Roadway Network)

This warrant applies to locations where both streets are major routes (arterials). Quail
Hollow Drive and Taylor Avenue are both residential streets with limited connectivity
and are not considered major routes for traffic flow in the city. Therefore, Warrant 8 is
not met for this location.

While the Quail Hollow and the Taylor Avenue intersections were analyzed separately, it
should be noted that the warrant results would be the same if the intersections were
treated as one 4-leg intersection. This is because the OMUTCD criteria for minor street
volumes are based on the highest-volume approach. Therefore, the Quail Hollow Drive
and Taylor Avenue volumes could not be added together to get higher minor street
volumes.

Conclusion

The Maple Street/Quail Hollow Drive and the Maple Street/Taylor Avenue intersections
were each analyzed to determine whether a signal warrant is met. After conducting the
analyses, it was determined that a signal is not warranted at either intersection.

ms consultants, inc. October 27, 2008
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2005 Edition Page 4C-7

Figure 4C-1. Warrant 2, Four-Hour Vehicular Volume
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*Note: 115 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 80 vph applies as the lower
threshold volume for a minor-street approach with one lane.

Figure 4C-2. Warrant 2, Four-Hour Vehicular Volume (70% Factor)
(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 70 km/h OR ABOVE 40 mph ON MAJOR STREET)

400

2 OR MORE LANES & 2 OR MORE LANES
300 3 ] | ]

I I I
\><T2 OR MORE LANEIS &1 LANi|E
200 ~NL \\ _1LANE & 1 LANE

T~

-

*60

200 300 400 500 800 700 800 900 1000

MAJOR STREET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR (VPH)
“Note: 80 vph applies as the lower threshold volume for a minor-street

approach with two or more lanes and 60 vph applies as the lower
threshold volume for a minor-sireet approach with one lane.

MINOR STREET
HIGHER-VOLUME APPROACH - VPH

OMUTCD - English units are preferred.



2005 Edition

*150

Page 4C-8
Figure 4C-3. Warrant 3, Peak Hour
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Figure 4C-4. Warrant 3, Peak Hour (70% Factor)
(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 70 km/h OR ABOVE 40 mph ON MAJOR STREET)
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2221 Schrock Road

Columbus, Ohio 43229-1547

Phone: (614) 898-7100 November 8
Fax: (614) 898-7570 ber 18’ 200
www.msconsullants.com

Mr, Brian Palmer, PE

City of Marysville Engineering Department
135 East Sixth Street

Marysville, OH 43040

RE: Speed Zone Warrant Study
SR 31 — Mill Road to Creekview Drive
Marysville, Ohio

Dear Mr, Palmer:

At the request of the City of Marysville, ms consultants has performed a speed study for
a section of SR 31 between Mill Road and Creekview Drive in the northern portion of the
City. The purposc of this study is to determine whether the existing 55-mph speed limit
could be lowered.

The ODOT Traffic Engineering Manual (TEM) indicates the process for determining the
appropriate speed limit for a particular location, and whether a Jower speed limit is
warranted. The criteria used in this determination are highway development, roadway
features, the crash rate, the 85"-percentile speed, the pace speed, and test run speeds.
These are the criteria outlined in TEM Form 1296-2, which is used to determine an
appropriate speed limit for a roadway section. Aecrial photographs, combined with field
observations, were used for the highway development and roadway features categories.
The calculations for the remaining criteria are discussed in the sections below.

Crash Rate

Based on the 2005-2007 crash data provided by the City of Marysville, a total of 6
crashes occurred on this section of SR 31 during the three-year period. As per the
instructions in the TEM, this total only includes the crashes on SR 31 and not any crashes
occutring on side street approaches. Also, crashes on the northbound approach to the
Mill Road intersection should not be counted because they do not occur within the
bounds of the proposed speed reduction zone, The 6 crashes, combined with the 2008
ODOT daily volume of 14,920 vehicles for this section, results in a rate of 0.58 crashes
per million vehicle-miles.

Offices in: Akron, Canton, Cleveland, Columbus, Youngstown, OH; Charleston, WV; Indianapolis, IN; Mechanicsburg, Pittsburgh, PA; Raleigh, NC



Mr. Brian Palmer, PE
November 18, 2008
Page 2

85"-Percentile Speed & Pace Speed

The City of Marysville collected speed data from automatic traffic counlers on Friday,
October 3 - Monday, October 7, 2008. This data was collected for both northbound and
southbound directions at two locations within the study area. Count location #1 was on
SR 31 north of Millwood Boulevard, while count location #2 was on SR 31 south of
Millwood Boulevard. The speed data was collected in 5-mph intervals, Table 1 shows
the number of vehicles in each 5-mph speed interval at both locations.

Table 1: Spot Speed Study Results
B L.ocation #1: Location #2:
SR 31 north of Millwood SR 31 south of Millwood
North- South- Cumulative North- South- | Cumulative

e bound bound % of vehs. bound bound % of vehs.

>10 mph 0 18 0.05% 2 101 0.2%
10-15 mph 5 56 0.2% 60 267 0.9%
15-20 mph 13 49 0.4% 67 397 1.9%
20-25 mph 25 82 0.7% 143 568 3.4%
25-30 mph 52 125 1.2% 531 1407 7.6%
30-35 mph 89 397 2.5% 1741 3648 19.1%
35-40 mph 329 1486 7.6% 3777 6037 40.1%
40-45 mph 1202 3797 21.6% 4428 5543 61.5%
45-50 mph 3404 5520 46.5% 4508 4111 79.9%
50-55 mph 5230 4255 72.9% 3300 2368 92.0%
55-60 mph 5104 1612 91.9% 1772 694 97.3%
60-65 mph 1715 367 97.7% 519 145 98.7%
65-70 mph 547 76 99.4% 287 43 99.4%
70-75 mph 84 35 99.7% 116 23 99.7%
75-80 mph 73 22 100% 114 7 100%

One of the primary crileria in a study to identify the proper speed limit for a roadway is
the 85"™-percentile speed. This is the speed that 85% of vehicles are traveling at or above.
According to the above table, the 85™M-percentile speed for Location #1 is between 55-60
miles per hour. The 85"-percentile speed for Location #2 is between 50-55 miles per
hour. The pace speed for Location #1 is approximately 50 mph, while the pace speed for
Location #2 is approximately 40 mph. Taking the average of the two locations, the gs™-
percentile speed for the entire study areca would be 55 mph, and the pace speed for the
study area would be 45 mph.

ms consultants, inc.



Mr. Brian Palmer, PE
November 18, 2008
Page 3

Speed Zone Warrant Results

After entering all of the data into TEM Form 1296-2, the calculated speed for this section
of SR 31 was 53.02 mph. A completed copy of TEM Form 1296-2 is attached to this
letter. Test runs for this section were not performed, but given the lack of horizontal or
vertical curvature on this section of SR 31, the free-flow speed would likely be 55 mph or
higher. (According to the TEM, test runs should be driven during low-volume hours
when other vehicles will not impede the resuits.) Thercfore, the analysis indicates that
the existing 55-mph speed limit is appropriate for this section of roadway. If this section
were entirely annexed into the city limits, the speed limit would default to 35 mph. Until
such annexation occurs, it is unlikely the speed limit could be lowered unless this section
experienced more crashes or development.

If you have any questions about the results of this study, please do not hesitate to call our
office anytime.
Sincerely,
a-——/

Ryan Bush, PE

Traffic Enginecer
REB:leb
File: 60-10536-00 C/M/W
NG B et Tosdocs-Speed & Warran siudieg SR Seecd Aone Repore [HERGE dow
Attachment
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