Mott MacDonald | Route Evaluation Study
Mohawk Solar Facility — Preliminary Draft Report

B. Traffic Volumes, Level of Service
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ROAD #:

COUNTY NAME:
REGION CODE:

FROM:
TO:

REF-MARKER:

END MILEPOINT:

FUNC-CLASS:
STATION NO:
COUNT TAKEN BY:

PROCESSED BY:

NUWBER OF \ EHICLES

VEHICLE CLASS F1
NO. OF AXLES

ENDING HOUR

DIRECTION

East

TOTAL VEHICLES
TOTAL AXLES

ENDING HOUR

DIRECTION

West

TOTAL VEHICLES
TOTAL AXLES
GRAND TOTAL VEHICLES
GRAND TOTAL AXLES

New York State Department of Transportation
Classification Count Average Weekday Data Report

CR 0640 ROAD NAME: FISK HILL RD
Montgomery
2
SR 163
CANAJOHARIE TL

0110089 NO. OF LANES: 2
09 HPMS NO:

5! LION#:
ORG CODE: TST INITIALS: DKS
ORG CODE: DOT INITIALS: med

m
N
m
w
m
Y

1:00
2:00
3:00
4:00
5:00
6:00
7:00
8:00
9:00
10:00
11:00
12:00
13:00
14:00
15:00
16:00
17:00
18:00
19:00
20:00
21:00
22:00
23:00
24:00

=
OANOOROOW-_2W2000 N

QO 22D WADPPRAPWWONWNWANOO O N

O N
S, INO®®AON

=y
N
oo,
Al
=

25 102
1:00
2:00
3:00
4:00
5:00
6:00
7:00
8:00
9:00

10:00

11:00

12:00

13:00

14:00

15:00

16:00

17:00

18:00

19:00

20:00

21:00

22:00

23:00

24:00

-

-

N
NONODUONOOWUINUIONODOWD =20 =20 =

COO-_2NNNOBRTIWWWANWWN=2-20-200
OO0 O0OO0O0O0O0O_,r00000C0O0OCO0OOOODOOOO N =

=Y
N
©
£y
J

258 94
254 98
508

oocoo OO0 O0OO0O0O0OO0O0O0O0OO0OO0OO0OOOOODOOOO oo COO0OO0O0O0O0OO0O0OO0COO0OO0OOOODOOODOOOOOO N

QNN =

TRAFFIC FLOW BY DIRECTION

m
3]

BATCH ID: DOT-DOTR2 ww41-10 Mont.Co

YEAR: 2010 STATION:

MONTH: October 2581 59
DIRECTION East West TOTAL
NUMBER OF VEHICLES 182 178 360
NUMBER OF AXLES 364 356 721
% HEAVY VEHICLES (F4-F13) 3.30% 1.12% 2.22%
% TRUCKS AND BUSES (F3-F13) 31.32% 27.53% 29.44%
AXLE CORRECTION FACTOR 1.00 1.00 1.00

F6 F7 F8 F9 F10 F11 F12 F13 TOTAL
3 8.75

-
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EMDING HOLUR.

--- East - -West

PEAK HOUR DATA
DIRECTION HOUR COUNT 2-WAY
East 17 19 AM.
West 16 18 P.M.

o
1 P P Y R P

HOUR
8

16

COUNT
26

35
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0
VEHICLE CLASSIFICATION CODES:

F1. Motorcycles

F2. Autos*

F3. 2 Axle, 4-Tire Pickups, Vans, Motorhomes*

F4. Buses

F5. 2 Axle, 6-Tire Single Unit Trucks

F6. 3 Axle Single Unit Trucks

F7. 4 or More Axle Single Unit Trucks

F8. 4 or Less Axle Vehicles, One Unit is a Truck

F9. 5 Axle Double Unit Vehicles, One Unit is a Truck

F10. 6 or More Double Unit Vehicles, One Unit is a Truck

. 5 or Less Axle Multi-Unit Trucks
F12. 6 Axle Multi-Unit Trucks
F13. 7 or More Axle Multi-Unit Trucks

* INCLUDING THOSE HAULING TRAILERS

FUNCTIONAL CLASS CODES:

RURAL  URBAN SYSTEM

01 11 PRINCIPAL ARTERIAL-INTERSTATE
02 12 PRINCIPAL ARTERIAL-EXPRESSWAY
02 14 PRINCIPAL ARTERIAL-OTHER

06 16 MINOR ARTERIAL

07 17 MAJOR COLLECTOR

08 17 MINOR COLLECTOR

09 19 LOCAL SYSTEM

ocoooo OO0 O0O0OO0OOO0OO0OO0OO0OO0OOOCOOCOOOOOOOO oo COO0O0O0O0O0OO0OOOCOOCOOOOO0OOODOOOOO

w =
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SOURCE: NYSDOT DATA SERVICES BUREAU
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ROAD #:

COUNTY NAME:
REGION CODE:

FROM:
TO:

REF-MARKER:

END MILEPOINT:

FUNC-CLASS:
STATION NO:
COUNT TAKEN BY:

PROCESSED BY:

NUWBER OF \ EHICLES

VEHICLE CLASS F1
NO. OF AXLES

ENDING HOUR

DIRECTION

North

TOTAL VEHICLES
TOTAL AXLES

ENDING HOUR

DIRECTION

15

10

South

TOTAL VEHICLES
TOTAL AXLES
GRAND TOTAL VEHICLES
GRAND TOTAL AXLES

New York State Department of Transportation
Classification Count Average Weekday Data Report

CR 0970 ROAD NAME: HEISER RD
Montgomery
2
CLINTON RD
MINDEN TL
0110114 NO. OF LANES: 2
9 HPMS NO:

155 LION#:
ORG CODE: TST INITIALS: DKS
ORG CODE: DOT INITIALS: med
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TRAFFIC FLOW BY DIRECTION

m
3]

BATCH ID: DOT-DOTR2 ww41-10 Mont.Co

YEAR: 2010 STATION:

MONTH: October 2581 55
DIRECTION North South TOTAL
NUMBER OF VEHICLES 128 116 244
NUMBER OF AXLES 257 232 489
% HEAVY VEHICLES (F4-F13) 1.56% 0.00% 0.82%
% TRUCKS AND BUSES (F3-F13) 33.59% 28.45% 31.15%
AXLE CORRECTION FACTOR 1.00 1.00 1.00

F6 F7 F8 F9 F10 F11 F12 F13 TOTAL
3 8.75
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EMDING HOLUR.

--- North - -South

PEAK HOUR DATA
DIRECTION HOUR COUNT 2-WAY
North 17 14 AM.
South 8 10 P.M.

1 P P Y

HOUR
9

17

COUNT
19

23
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VEHICLE CLASSIFICATION CODES:

F1. Motorcycles

F2. Autos*

F3. 2 Axle, 4-Tire Pickups, Vans, Motorhomes*

F4. Buses

F5. 2 Axle, 6-Tire Single Unit Trucks

F6. 3 Axle Single Unit Trucks

F7. 4 or More Axle Single Unit Trucks

F8. 4 or Less Axle Vehicles, One Unit is a Truck

F9. 5 Axle Double Unit Vehicles, One Unit is a Truck

F10. 6 or More Double Unit Vehicles, One Unit is a Truck

. 5 or Less Axle Multi-Unit Trucks
F12. 6 Axle Multi-Unit Trucks
F13. 7 or More Axle Multi-Unit Trucks

* INCLUDING THOSE HAULING TRAILERS

FUNCTIONAL CLASS CODES:

RURAL  URBAN SYSTEM

01 11 PRINCIPAL ARTERIAL-INTERSTATE
02 12 PRINCIPAL ARTERIAL-EXPRESSWAY
02 14 PRINCIPAL ARTERIAL-OTHER

06 16 MINOR ARTERIAL

07 17 MAJOR COLLECTOR

08 17 MINOR COLLECTOR

09 19 LOCAL SYSTEM
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HCS7: Two-Lane Highways Release 7.7
Phone: Fax:
E-Mail:
Directional Two-Lane Highway Segment Analysis

Analyst JAS
Agency/Co. Mott MacDonald
Date Performed 5/15/2019
Analysis Time Period Peak
Highway Cherry Valley
From/To Fisk Hill - Freybush
Jurisdiction
Analysis Year Construction
Description

Input Data
Highway class Class 3 Peak hour factor, PHF 0.88
Shoulder width 3.0 ft % Trucks and buses 6 %
Lane width 11.0 ft % Trucks crawling 0.0 %
Segment length 0.9 mi Truck crawl speed 0.0 mi/hr
Terrain type Rolling % Recreational wvehicles 4 %
Grade: Length - mi % No-passing zones 20 %

Up/down - % Access point density 8 /mi
Analysis direction volume, Vd 95 veh/h
Opposing direction volume, Vo 67 veh/h
Average Travel Speed

Direction Analysis (d) Opposing (o)
PCE for trucks, ET 2.7 2.7
PCE for RVs, ER 1.1 1.1
Heavy-vehicle adj. factor, (note-5) fHV 0.904 0.904
Grade adj. factor, (note-1) fg 0.68 0.67
Directional flow rate, (note-2) vi 176 pc/h 126 pc/h
Free-Flow Speed from Field Measurement:
Field measured speed, (note-3) S FM - mi/h
Observed total demand, (note-3) V - veh/h
Estimated Free-Flow Speed:
Base free-flow speed, (note-3) BFFS 60.0 mi/h
Adj. for lane and shoulder width, (note-3) fLS 3.0 mi/h
Adj. for access point density, (note-3) fA 2.0 mi/h
Free-flow speed, FFSd 55.0 mi/h
Adjustment for no-passing zones, fnp 0.8 mi/h
Average travel speed, ATSd 51.9 mi/h
Percent Free Flow Speed, PFFS 94.4 %



Percent Time-Spent-Following

Direction Analysis (d) Opposing (o)

PCE for trucks, ET 1.8 1.9

PCE for RVs, ER 1.0 1.0
Heavy-vehicle adjustment factor, fHV 0.954 0.949

Grade adjustment factor, (note-1) fg 0.74 0.73
Directional flow rate, (note-2) vi 153 pc/h 110 pc/h
Base percent time-spent-following, (note-4) BPTSFd 17.1 %

Adjustment for no-passing zones, fnp 32.4

Percent time-spent-following, PTSFd 35.9 %

Level of Service and Other Performance Measures

Level of service, LOS A

Volume to capacity ratio, v/c 0.06

Peak 15-min vehicle-miles of travel, VMT15 24 veh-mi
Peak-hour vehicle-miles of travel, VMT60 85 veh-mi
Peak 15-min total travel time, TT15 0.5 veh-h
Capacity from ATS, CdATS 1663 veh/h
Capacity from PTSF, CdPTSF 1700 veh/h
Directional Capacity 1663 veh/h

Passing Lane Analysis

Total length of analysis segment, Lt 0.9 mi
Length of two-lane highway upstream of the passing lane, Lu - mi
Length of passing lane including tapers, Lpl - mi
Average travel speed, ATSd (from above) 51.9 mi/h
Percent time-spent-following, PTSFd (from above) 35.9

Level of service, LOSd (from above) A

Average Travel Speed with Passing Lane

Downstream length of two-lane highway within effective

length of passing lane for average travel speed, Lde - mi
Length of two-lane highway downstream of effective
length of the passing lane for average travel speed, Ld - mi

Adj. factor for the effect of passing lane

on average speed, fpl -
Average travel speed including passing lane, ATSpl
Percent free flow speed including passing lane, PFFSpl 0.0

o\°

Percent Time-Spent-Following with Passing Lane

Downstream length of two-lane highway within effective length

of passing lane for percent time-spent-following, Lde - mi
Length of two-lane highway downstream of effective length of
the passing lane for percent time-spent-following, Ld - mi

Adj. factor for the effect of passing lane
on percent time-spent-following, fpl -
Percent time-spent-following
including passing lane, PTSFpl - %

__Level of Service and Other Performance Measures with Passing Lane

Level of service including passing lane, LOSpl E
Peak 15-min total travel time, TT15 - veh-h

Bicycle Level of Service




Posted speed limit, Sp 55

Percent of segment with occupied on-highway parking 0

Pavement rating, P 3

Flow rate in outside lane, vOL 108.0

Effective width of outside lane, We 21.35

Effective speed factor, St 4.79

Bicycle LOS Score, BLOS 4.16

Bicycle LOS D

Notes:

1. Note that the adjustment factor for level terrain is 1.00, as level terrain

g w N

is one of the base conditions. For the purpose of grade adjustment, specific
dewngrade segments are treated as level terrain.

If vi (vd or vo ) >= 1,700 pc/h, terminate analysis-the LOS is F.

For the analysis direction only and for v>200 veh/h.

For the analysis direction only.

Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a
specific downgrade.



HCS7: Two-Lane Highways Release 7.7

Phone: Fax:
E-Mail:
Directional Two-Lane Highway Segment Analysis

Analyst JAS
Agency/Co. Mott MacDonald
Date Performed 5/15/2019
Analysis Time Period Peak
Highway Cherry Valley
From/To Fisk Hill - Freybush
Jurisdiction
Analysis Year Existing
Description

Input Data
Highway class Class 3 Peak hour factor, PHF 0.88
Shoulder width 3.0 ft % Trucks and buses 6 %
Lane width 11.0 ft % Trucks crawling 0.0 %
Segment length 0.9 mi Truck crawl speed 0.0 mi/hr
Terrain type Rolling % Recreational wvehicles 4 %
Grade: Length - mi % No-passing zones 20 %

Up/down - % Access point density 8 /mi
Analysis direction volume, Vd 86 veh/h
Opposing direction volume, Vo 57 veh/h
Average Travel Speed

Direction Analysis (d) Opposing (o)
PCE for trucks, ET 2.7 2.7
PCE for RVs, ER 1.1 1.1
Heavy-vehicle adj. factor, (note-5) fHV 0.904 0.904
Grade adj. factor, (note-1) fg 0.67 0.67
Directional flow rate, (note-2) vi 161 pc/h 107 pc/h
Free-Flow Speed from Field Measurement:
Field measured speed, (note-3) S FM - mi/h
Observed total demand, (note-3) V - veh/h
Estimated Free-Flow Speed:
Base free-flow speed, (note-3) BFFS 60.0 mi/h
Adj. for lane and shoulder width, (note-3) fLS 3.0 mi/h
Adj. for access point density, (note-3) fA 2.0 mi/h
Free-flow speed, FFSd 55.0 mi/h
Adjustment for no-passing zones, fnp 0.6 mi/h
Average travel speed, ATSd 52.4 mi/h
Percent Free Flow Speed, PFFS 95.2 %



Percent Time-Spent-Following

Direction Analysis (d) Opposing (o)

PCE for trucks, ET 1.9 1.9

PCE for RVs, ER 1.0 1.0
Heavy-vehicle adjustment factor, fHV 0.949 0.949

Grade adjustment factor, (note-1) fg 0.73 0.73
Directional flow rate, (note-2) vi 141 pc/h 94 pc/h
Base percent time-spent-following, (note-4) BPTSFd 15.9 %

Adjustment for no-passing zones, fnp 31.5

Percent time-spent-following, PTSFd 34.8 %

Level of Service and Other Performance Measures

Level of service, LOS A

Volume to capacity ratio, v/c 0.06

Peak 15-min vehicle-miles of travel, VMT15 22 veh-mi
Peak-hour vehicle-miles of travel, VMT60 77 veh-mi
Peak 15-min total travel time, TT15 0.4 veh-h
Capacity from ATS, CdATS 1663 veh/h
Capacity from PTSF, CdPTSF 1700 veh/h
Directional Capacity 1663 veh/h

Passing Lane Analysis

Total length of analysis segment, Lt 0.9 mi
Length of two-lane highway upstream of the passing lane, Lu - mi
Length of passing lane including tapers, Lpl - mi
Average travel speed, ATSd (from above) 52.4 mi/h
Percent time-spent-following, PTSFd (from above) 34.8

Level of service, LOSd (from above) A

Average Travel Speed with Passing Lane

Downstream length of two-lane highway within effective

length of passing lane for average travel speed, Lde - mi
Length of two-lane highway downstream of effective
length of the passing lane for average travel speed, Ld - mi

Adj. factor for the effect of passing lane

on average speed, fpl -
Average travel speed including passing lane, ATSpl
Percent free flow speed including passing lane, PFFSpl 0.0

o\°

Percent Time-Spent-Following with Passing Lane

Downstream length of two-lane highway within effective length

of passing lane for percent time-spent-following, Lde - mi
Length of two-lane highway downstream of effective length of
the passing lane for percent time-spent-following, Ld - mi

Adj. factor for the effect of passing lane
on percent time-spent-following, fpl -
Percent time-spent-following
including passing lane, PTSFpl - %
__Level of Service and Other Performance Measures with Passing Lane

Level of service including passing lane, LOSpl E
Peak 15-min total travel time, TT15 - veh-h

Bicycle Level of Service




Posted speed limit, Sp 55

Percent of segment with occupied on-highway parking 0

Pavement rating, P 3

Flow rate in outside lane, vOL 97.7

Effective width of outside lane, We 21.98

Effective speed factor, St 4.79

Bicycle LOS Score, BLOS 3.98

Bicycle LOS D

Notes:

1. Note that the adjustment factor for level terrain is 1.00, as level terrain

g w N

is one of the base conditions. For the purpose of grade adjustment, specific
dewngrade segments are treated as level terrain.

If vi (vd or vo ) >= 1,700 pc/h, terminate analysis-the LOS is F.

For the analysis direction only and for v>200 veh/h.

For the analysis direction only.

Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a
specific downgrade.



HCS7: Two-Lane Highways Release 7.7

Phone: Fax:
E-Mail:
Directional Two-Lane Highway Segment Analysis

Analyst JAS
Agency/Co. Mott MacDonald
Date Performed 5/15/2019
Analysis Time Period Peak
Highway Cliff St
From/To Rt 10 (Rock St) - Shaper Ave.
Jurisdiction
Analysis Year Construction
Description

Input Data
Highway class Class 3 Peak hour factor, PHF 0.88
Shoulder width 6.0 ft % Trucks and buses 6 %
Lane width 12.0 ft % Trucks crawling 0.0 %
Segment length 0.9 mi Truck crawl speed 0.0 mi/hr
Terrain type Rolling % Recreational wvehicles 4 %
Grade: Length - mi % No-passing zones 20 %

Up/down - % Access point density 8 /mi
Analysis direction volume, Vd 120 veh/h
Opposing direction volume, Vo 101 veh/h
Average Travel Speed

Direction Analysis (d) Opposing (o)
PCE for trucks, ET 2.6 2.6
PCE for RVs, ER 1.1 1.1
Heavy-vehicle adj. factor, (note-5) fHV 0.909 0.909
Grade adj. factor, (note-1) fg 0.70 0.68
Directional flow rate, (note-2) vi 214 pc/h 186 pc/h
Free-Flow Speed from Field Measurement:
Field measured speed, (note-3) S FM - mi/h
Observed total demand, (note-3) V - veh/h
Estimated Free-Flow Speed:
Base free-flow speed, (note-3) BFFS 60.0 mi/h
Adj. for lane and shoulder width, (note-3) fLS 0.0 mi/h
Adj. for access point density, (note-3) fA 2.0 mi/h
Free-flow speed, FFSd 58.0 mi/h
Adjustment for no-passing zones, fnp 1.6 mi/h
Average travel speed, ATSd 53.3 mi/h
Percent Free Flow Speed, PFFS 91.9 %



Percent Time-Spent-Following

Direction Analysis (d) Opposing (o)

PCE for trucks, ET 1.8 1.8

PCE for RVs, ER 1.0 1.0
Heavy-vehicle adjustment factor, fHV 0.954 0.954

Grade adjustment factor, (note-1) fg 0.76 0.74
Directional flow rate, (note-2) vi 188 pc/h 163 pc/h
Base percent time-spent-following, (note-4) BPTSFd 20.4 %

Adjustment for no-passing zones, fnp 36.7

Percent time-spent-following, PTSFd 40.1 %

Level of Service and Other Performance Measures

Level of service, LOS A

Volume to capacity ratio, v/c 0.08

Peak 15-min vehicle-miles of travel, VMT15 31 veh-mi
Peak-hour vehicle-miles of travel, VMT60 108 veh-mi
Peak 15-min total travel time, TT15 0.6 veh-h
Capacity from ATS, CdATS 1663 veh/h
Capacity from PTSF, CdPTSF 1700 veh/h
Directional Capacity 1663 veh/h

Passing Lane Analysis

Total length of analysis segment, Lt 0.9 mi
Length of two-lane highway upstream of the passing lane, Lu - mi
Length of passing lane including tapers, Lpl - mi
Average travel speed, ATSd (from above) 53.3 mi/h
Percent time-spent-following, PTSFd (from above) 40.1

Level of service, LOSd (from above) A

Average Travel Speed with Passing Lane

Downstream length of two-lane highway within effective

length of passing lane for average travel speed, Lde - mi
Length of two-lane highway downstream of effective
length of the passing lane for average travel speed, Ld - mi

Adj. factor for the effect of passing lane

on average speed, fpl -
Average travel speed including passing lane, ATSpl
Percent free flow speed including passing lane, PFFSpl 0.0

o\°

Percent Time-Spent-Following with Passing Lane

Downstream length of two-lane highway within effective length

of passing lane for percent time-spent-following, Lde - mi
Length of two-lane highway downstream of effective length of
the passing lane for percent time-spent-following, Ld - mi

Adj. factor for the effect of passing lane
on percent time-spent-following, fpl -
Percent time-spent-following
including passing lane, PTSFpl - %

__Level of Service and Other Performance Measures with Passing Lane

Level of service including passing lane, LOSpl E
Peak 15-min total travel time, TT15 - veh-h

Bicycle Level of Service




Posted speed limit, Sp 55

Percent of segment with occupied on-highway parking 0
Pavement rating, P 3
Flow rate in outside lane, vOL 136.4
Effective width of outside lane, We 31.20
Effective speed factor, St 4.79
Bicycle LOS Score, BLOS 1.69
Bicycle LOS B
Notes:

1. Note that the adjustment factor for level terrain is 1.00, as level terrain
is one of the base conditions. For the purpose of grade adjustment, specific
dewngrade segments are treated as level terrain.

If vi (vd or vo ) >= 1,700 pc/h, terminate analysis-the LOS is F.

For the analysis direction only and for v>200 veh/h.

For the analysis direction only.

Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a
specific downgrade.
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HCS7: Two-Lane Highways Release 7.7
Phone: Fax:
E-Mail:
Directional Two-Lane Highway Segment Analysis

Analyst JAS
Agency/Co. Mott MacDonald
Date Performed 5/15/2019
Analysis Time Period Peak
Highway Cliff St
From/To Rt 10 (Rock St) - Shaper Ave.
Jurisdiction
Analysis Year Existing
Description

Input Data
Highway class Class 3 Peak hour factor, PHF 0.88
Shoulder width 6.0 ft % Trucks and buses 6 %
Lane width 12.0 ft % Trucks crawling 0.0 %
Segment length 0.9 mi Truck crawl speed 0.0 mi/hr
Terrain type Level % Recreational wvehicles 4 %
Grade: Length - mi % No-passing zones 20 %

Up/down - % Access point density 8 /mi
Analysis direction volume, Vd 57 veh/h
Opposing direction volume, Vo 38 veh/h
Average Travel Speed

Direction Analysis (d) Opposing (o)
PCE for trucks, ET 1.9 1.9
PCE for RVs, ER 1.0 1.0
Heavy-vehicle adj. factor, (note-5) fHV 0.949 0.949
Grade adj. factor, (note-1) fg 1.00 1.00
Directional flow rate, (note-2) vi 68 pc/h 46 pc/h
Free-Flow Speed from Field Measurement:
Field measured speed, (note-3) S FM - mi/h
Observed total demand, (note-3) V - veh/h
Estimated Free-Flow Speed:
Base free-flow speed, (note-3) BFFS 60.0 mi/h
Adj. for lane and shoulder width, (note-3) fLS 0.0 mi/h
Adj. for access point density, (note-3) fA 2.0 mi/h
Free-flow speed, FFSd 58.0 mi/h
Adjustment for no-passing zones, fnp 0.6 mi/h
Average travel speed, ATSd 56.5 mi/h
Percent Free Flow Speed, PFFS 97.4 %



Percent Time-Spent-Following

Direction Analysis (d) Opposing (o)

PCE for trucks, ET 1.1 1.1

PCE for RVs, ER 1.0 1.0
Heavy-vehicle adjustment factor, fHV 0.994 0.994

Grade adjustment factor, (note-1) fg 1.00 1.00
Directional flow rate, (note-2) vi 65 pc/h 43 pc/h
Base percent time-spent-following, (note-4) BPTSFd 7.8 %

Adjustment for no-passing zones, fnp 30.6

Percent time-spent-following, PTSFd 26.2 %

Level of Service and Other Performance Measures

Level of service, LOS A

Volume to capacity ratio, v/c 0.04

Peak 15-min vehicle-miles of travel, VMT15 15 veh-mi
Peak-hour vehicle-miles of travel, VMT60 51 veh-mi
Peak 15-min total travel time, TT15 0.3 veh-h
Capacity from ATS, CdATS 1700 veh/h
Capacity from PTSF, CdPTSF 1700 veh/h
Directional Capacity 1700 veh/h

Passing Lane Analysis

Total length of analysis segment, Lt 0.9 mi
Length of two-lane highway upstream of the passing lane, Lu - mi
Length of passing lane including tapers, Lpl - mi
Average travel speed, ATSd (from above) 56.5 mi/h
Percent time-spent-following, PTSFd (from above) 26.2

Level of service, LOSd (from above) A

Average Travel Speed with Passing Lane

Downstream length of two-lane highway within effective

length of passing lane for average travel speed, Lde - mi
Length of two-lane highway downstream of effective
length of the passing lane for average travel speed, Ld - mi

Adj. factor for the effect of passing lane

on average speed, fpl -
Average travel speed including passing lane, ATSpl
Percent free flow speed including passing lane, PFFSpl 0.0

o\°

Percent Time-Spent-Following with Passing Lane

Downstream length of two-lane highway within effective length

of passing lane for percent time-spent-following, Lde - mi
Length of two-lane highway downstream of effective length of
the passing lane for percent time-spent-following, Ld - mi

Adj. factor for the effect of passing lane
on percent time-spent-following, fpl -
Percent time-spent-following
including passing lane, PTSFpl - %

__Level of Service and Other Performance Measures with Passing Lane

Level of service including passing lane, LOSpl E
Peak 15-min total travel time, TT15 - veh-h

Bicycle Level of Service




Posted speed limit, Sp 55

Percent of segment with occupied on-highway parking 0
Pavement rating, P 3
Flow rate in outside lane, vOL 64.8
Effective width of outside lane, We 36.87
Effective speed factor, St 4.79
Bicycle LOS Score, BLOS -0.61
Bicycle LOS A
Notes:

1. Note that the adjustment factor for level terrain is 1.00, as level terrain
is one of the base conditions. For the purpose of grade adjustment, specific
dewngrade segments are treated as level terrain.

If vi (vd or vo ) >= 1,700 pc/h, terminate analysis-the LOS is F.

For the analysis direction only and for v>200 veh/h.

For the analysis direction only.

Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a
specific downgrade.
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HCS7: Two-Lane Highways Release 7.7

Phone: Fax:
E-Mail:
Directional Two-Lane Highway Segment Analysis

Analyst JAS
Agency/Co. Mott MacDonald
Date Performed 5/15/2019
Analysis Time Period Peak
Highway Clinton
From/To Ridge - Tanners
Jurisdiction
Analysis Year Existing
Description

Input Data
Highway class Class 3 Peak hour factor, PHF 0.88
Shoulder width 3.0 ft % Trucks and buses 6 %
Lane width 11.0 ft % Trucks crawling 0.0 %
Segment length 0.9 mi Truck crawl speed 0.0 mi/hr
Terrain type Rolling % Recreational wvehicles 4 %
Grade: Length - mi % No-passing zones 20 %

Up/down - % Access point density 8 /mi
Analysis direction volume, Vd 92 veh/h
Opposing direction volume, Vo 83 veh/h
Average Travel Speed

Direction Analysis (d) Opposing (o)
PCE for trucks, ET 2.7 2.7
PCE for RVs, ER 1.1 1.1
Heavy-vehicle adj. factor, (note-5) fHV 0.904 0.904
Grade adj. factor, (note-1) fg 0.67 0.67
Directional flow rate, (note-2) vi 173 pc/h 156 pc/h
Free-Flow Speed from Field Measurement:
Field measured speed, (note-3) S FM - mi/h
Observed total demand, (note-3) V - veh/h
Estimated Free-Flow Speed:
Base free-flow speed, (note-3) BFFS 60.0 mi/h
Adj. for lane and shoulder width, (note-3) fLS 3.0 mi/h
Adj. for access point density, (note-3) fA 2.0 mi/h
Free-flow speed, FFSd 55.0 mi/h
Adjustment for no-passing zones, fnp 1.1 mi/h
Average travel speed, ATSd 51.4 mi/h
Percent Free Flow Speed, PFFS 93.4 %



Percent Time-Spent-Following

Direction Analysis (d) Opposing (o)

PCE for trucks, ET 1.8 1.9

PCE for RVs, ER 1.0 1.0
Heavy-vehicle adjustment factor, fHV 0.954 0.949

Grade adjustment factor, (note-1) fg 0.73 0.73
Directional flow rate, (note-2) vi 150 pc/h 136 pc/h
Base percent time-spent-following, (note-4) BPTSFd 16.8 %

Adjustment for no-passing zones, fnp 33.9

Percent time-spent-following, PTSFd 34.6 %

Level of Service and Other Performance Measures

Level of service, LOS A

Volume to capacity ratio, v/c 0.06

Peak 15-min vehicle-miles of travel, VMT15 24 veh-mi
Peak-hour vehicle-miles of travel, VMT60 83 veh-mi
Peak 15-min total travel time, TT15 0.5 veh-h
Capacity from ATS, CdATS 1663 veh/h
Capacity from PTSF, CdPTSF 1700 veh/h
Directional Capacity 1663 veh/h

Passing Lane Analysis

Total length of analysis segment, Lt 0.9 mi
Length of two-lane highway upstream of the passing lane, Lu - mi
Length of passing lane including tapers, Lpl - mi
Average travel speed, ATSd (from above) 51.4 mi/h
Percent time-spent-following, PTSFd (from above) 34.6

Level of service, LOSd (from above) A

Average Travel Speed with Passing Lane

Downstream length of two-lane highway within effective

length of passing lane for average travel speed, Lde - mi
Length of two-lane highway downstream of effective
length of the passing lane for average travel speed, Ld - mi

Adj. factor for the effect of passing lane

on average speed, fpl -
Average travel speed including passing lane, ATSpl
Percent free flow speed including passing lane, PFFSpl 0.0

o\°

Percent Time-Spent-Following with Passing Lane

Downstream length of two-lane highway within effective length

of passing lane for percent time-spent-following, Lde - mi
Length of two-lane highway downstream of effective length of
the passing lane for percent time-spent-following, Ld - mi

Adj. factor for the effect of passing lane
on percent time-spent-following, fpl -
Percent time-spent-following
including passing lane, PTSFpl - %

__Level of Service and Other Performance Measures with Passing Lane

Level of service including passing lane, LOSpl E
Peak 15-min total travel time, TT15 - veh-h

Bicycle Level of Service




Posted speed limit, Sp 55

Percent of segment with occupied on-highway parking 0

Pavement rating, P 3

Flow rate in outside lane, vOL 104.5

Effective width of outside lane, We 21.56

Effective speed factor, St 4.79

Bicycle LOS Score, BLOS 4.10

Bicycle LOS D

Notes:

1. Note that the adjustment factor for level terrain is 1.00, as level terrain

g w N

is one of the base conditions. For the purpose of grade adjustment, specific
dewngrade segments are treated as level terrain.

If vi (vd or vo ) >= 1,700 pc/h, terminate analysis-the LOS is F.

For the analysis direction only and for v>200 veh/h.

For the analysis direction only.

Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a
specific downgrade.



HCS7: Two-Lane Highways Release 7.7

Phone: Fax:
E-Mail:
Directional Two-Lane Highway Segment Analysis

Analyst JAS
Agency/Co. Mott MacDonald
Date Performed 5/15/2019
Analysis Time Period Peak
Highway Clinton
From/To Ridge - Tanners
Jurisdiction
Analysis Year Existing
Description

Input Data
Highway class Class 3 Peak hour factor, PHF 0.88
Shoulder width 3.0 ft % Trucks and buses 6 %
Lane width 11.0 ft % Trucks crawling 0.0 %
Segment length 0.9 mi Truck crawl speed 0.0 mi/hr
Terrain type Rolling % Recreational wvehicles 4 %
Grade: Length - mi % No-passing zones 20 %

Up/down - % Access point density 8 /mi
Analysis direction volume, Vd 29 veh/h
Opposing direction volume, Vo 19 veh/h
Average Travel Speed

Direction Analysis (d) Opposing (o)
PCE for trucks, ET 2.7 2.7
PCE for RVs, ER 1.1 1.1
Heavy-vehicle adj. factor, (note-5) fHV 0.904 0.904
Grade adj. factor, (note-1) fg 0.67 0.67
Directional flow rate, (note-2) vi 54 pc/h 36 pc/h
Free-Flow Speed from Field Measurement:
Field measured speed, (note-3) S FM - mi/h
Observed total demand, (note-3) V - veh/h
Estimated Free-Flow Speed:
Base free-flow speed, (note-3) BFFS 60.0 mi/h
Adj. for lane and shoulder width, (note-3) fLS 3.0 mi/h
Adj. for access point density, (note-3) fA 2.0 mi/h
Free-flow speed, FFSd 55.0 mi/h
Adjustment for no-passing zones, fnp 0.5 mi/h
Average travel speed, ATSd 53.8 mi/h
Percent Free Flow Speed, PFFS 97.8 %



Percent Time-Spent-Following

Direction Analysis (d) Opposing (o)

PCE for trucks, ET 1.9 1.9

PCE for RVs, ER 1.0 1.0
Heavy-vehicle adjustment factor, fHV 0.949 0.949

Grade adjustment factor, (note-1) fg 0.73 0.73
Directional flow rate, (note-2) vi 48 pc/h 31 pc/h
Base percent time-spent-following, (note-4) BPTSFd 5.9 %

Adjustment for no-passing zones, fnp 30.5

Percent time-spent-following, PTSFd 24 .4 %

Level of Service and Other Performance Measures

Level of service, LOS A

Volume to capacity ratio, v/c 0.02

Peak 15-min vehicle-miles of travel, VMT15 7 veh-mi
Peak-hour vehicle-miles of travel, VMT60 26 veh-mi
Peak 15-min total travel time, TT15 0.1 veh-h
Capacity from ATS, CdATS 1663 veh/h
Capacity from PTSF, CdPTSF 1700 veh/h
Directional Capacity 1663 veh/h

Passing Lane Analysis

Total length of analysis segment, Lt 0.9 mi
Length of two-lane highway upstream of the passing lane, Lu - mi
Length of passing lane including tapers, Lpl - mi
Average travel speed, ATSd (from above) 53.8 mi/h
Percent time-spent-following, PTSFd (from above) 24 .4

Level of service, LOSd (from above) A

Average Travel Speed with Passing Lane

Downstream length of two-lane highway within effective

length of passing lane for average travel speed, Lde - mi
Length of two-lane highway downstream of effective
length of the passing lane for average travel speed, Ld - mi

Adj. factor for the effect of passing lane

on average speed, fpl -
Average travel speed including passing lane, ATSpl
Percent free flow speed including passing lane, PFFSpl 0.0

o\°

Percent Time-Spent-Following with Passing Lane

Downstream length of two-lane highway within effective length

of passing lane for percent time-spent-following, Lde - mi
Length of two-lane highway downstream of effective length of
the passing lane for percent time-spent-following, Ld - mi

Adj. factor for the effect of passing lane
on percent time-spent-following, fpl -
Percent time-spent-following
including passing lane, PTSFpl - %

__Level of Service and Other Performance Measures with Passing Lane

Level of service including passing lane, LOSpl E
Peak 15-min total travel time, TT15 - veh-h

Bicycle Level of Service




Posted speed limit, Sp 55

Percent of segment with occupied on-highway parking 0

Pavement rating, P 3

Flow rate in outside lane, vOL 33.0

Effective width of outside lane, We 25.97

Effective speed factor, St 4.79

Bicycle LOS Score, BLOS 2.47

Bicycle LOS B

Notes:

1. Note that the adjustment factor for level terrain is 1.00, as level terrain

g w N

is one of the base conditions. For the purpose of grade adjustment, specific
dewngrade segments are treated as level terrain.

If vi (vd or vo ) >= 1,700 pc/h, terminate analysis-the LOS is F.

For the analysis direction only and for v>200 veh/h.

For the analysis direction only.

Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a
specific downgrade.



HCS7: Two-Lane Highways Release 7.7

Phone: Fax:
E-Mail:
Directional Two-Lane Highway Segment Analysis

Analyst JAS
Agency/Co. Mott MacDonald
Date Performed 5/15/2019
Analysis Time Period Peak
Highway Dygert
From/To Marshville - Clinton
Jurisdiction
Analysis Year Construction
Description

Input Data
Highway class Class 3 Peak hour factor, PHF 0.88
Shoulder width 3.0 ft % Trucks and buses 6 %
Lane width 11.0 ft % Trucks crawling 0.0 %
Segment length 0.9 mi Truck crawl speed 0.0 mi/hr
Terrain type Rolling % Recreational wvehicles 4 %
Grade: Length - mi % No-passing zones 20 %

Up/down - % Access point density 8 /mi
Analysis direction volume, Vd 14 veh/h
Opposing direction volume, Vo 12 veh/h
Average Travel Speed

Direction Analysis (d) Opposing (o)
PCE for trucks, ET 2.7 2.7
PCE for RVs, ER 1.1 1.1
Heavy-vehicle adj. factor, (note-5) fHV 0.904 0.904
Grade adj. factor, (note-1) fg 0.67 0.67
Directional flow rate, (note-2) vi 26 pc/h 23 pc/h
Free-Flow Speed from Field Measurement:
Field measured speed, (note-3) S FM - mi/h
Observed total demand, (note-3) V - veh/h
Estimated Free-Flow Speed:
Base free-flow speed, (note-3) BFFS 60.0 mi/h
Adj. for lane and shoulder width, (note-3) fLS 3.0 mi/h
Adj. for access point density, (note-3) fA 2.0 mi/h
Free-flow speed, FFSd 55.0 mi/h
Adjustment for no-passing zones, fnp 0.5 mi/h
Average travel speed, ATSd 54.1 mi/h
Percent Free Flow Speed, PFFS 98.4 %



Percent Time-Spent-Following

Direction Analysis (d) Opposing (o)

PCE for trucks, ET 1.9 1.9

PCE for RVs, ER 1.0 1.0
Heavy-vehicle adjustment factor, fHV 0.949 0.949

Grade adjustment factor, (note-1) fg 0.73 0.73
Directional flow rate, (note-2) vi 23 pc/h 20 pc/h
Base percent time-spent-following, (note-4) BPTSFd 2.9 %

Adjustment for no-passing zones, fnp 29.7

Percent time-spent-following, PTSFd 18.8 %

Level of Service and Other Performance Measures

Level of service, LOS A

Volume to capacity ratio, v/c 0.01

Peak 15-min vehicle-miles of travel, VMT15 4 veh-mi
Peak-hour vehicle-miles of travel, VMT60 13 veh-mi
Peak 15-min total travel time, TT15 0.1 veh-h
Capacity from ATS, CdATS 1663 veh/h
Capacity from PTSF, CdPTSF 1700 veh/h
Directional Capacity 1663 veh/h

Passing Lane Analysis

Total length of analysis segment, Lt 0.9 mi
Length of two-lane highway upstream of the passing lane, Lu - mi
Length of passing lane including tapers, Lpl - mi
Average travel speed, ATSd (from above) 54.1 mi/h
Percent time-spent-following, PTSFd (from above) 18.8

Level of service, LOSd (from above) A

Average Travel Speed with Passing Lane

Downstream length of two-lane highway within effective

length of passing lane for average travel speed, Lde - mi
Length of two-lane highway downstream of effective
length of the passing lane for average travel speed, Ld - mi

Adj. factor for the effect of passing lane

on average speed, fpl -
Average travel speed including passing lane, ATSpl
Percent free flow speed including passing lane, PFFSpl 0.0

o\°

Percent Time-Spent-Following with Passing Lane

Downstream length of two-lane highway within effective length

of passing lane for percent time-spent-following, Lde - mi
Length of two-lane highway downstream of effective length of
the passing lane for percent time-spent-following, Ld - mi

Adj. factor for the effect of passing lane
on percent time-spent-following, fpl -
Percent time-spent-following
including passing lane, PTSFpl - %

__Level of Service and Other Performance Measures with Passing Lane

Level of service including passing lane, LOSpl E
Peak 15-min total travel time, TT15 - veh-h

Bicycle Level of Service




Posted speed limit, Sp 55

Percent of segment with occupied on-highway parking 0
Pavement rating, P 3
Flow rate in outside lane, vOL 15.9
Effective width of outside lane, We 27.02
Effective speed factor, St 4.79
Bicycle LOS Score, BLOS 1.82
Bicycle LOS B
Notes:

1. Note that the adjustment factor for level terrain is 1.00, as level terrain
is one of the base conditions. For the purpose of grade adjustment, specific
dewngrade segments are treated as level terrain.

If vi (vd or vo ) >= 1,700 pc/h, terminate analysis-the LOS is F.

For the analysis direction only and for v>200 veh/h.

For the analysis direction only.

Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a
specific downgrade.

g w N



HCS7: Two-Lane Highways Release 7.7

Phone: Fax:
E-Mail:

Directional Two-Lane Highway Segment Analysis

Analyst JAS
Agency/Co. Mott MacDonald
Date Performed 5/15/2019
Analysis Time Period Peak
Highway Dygert
From/To Marshville - Clinton
Jurisdiction
Analysis Year Existing
Description

Input Data
Highway class Class 3 Peak hour factor, PHF 0.88
Shoulder width 3.0 ft % Trucks and buses 6 %
Lane width 11.0 ft % Trucks crawling 0.0 %
Segment length 0.9 mi Truck crawl speed 0.0 mi/hr
Terrain type Rolling % Recreational wvehicles 4 %
Grade: Length - mi % No-passing zones 20 %

Up/down - % Access point density 8 /mi
Analysis direction volume, Vd 4 veh/h
Opposing direction volume, Vo 3 veh/h
Average Travel Speed

Direction Analysis (d) Opposing (o)
PCE for trucks, ET 2.7 2.7
PCE for RVs, ER 1.1 1.1
Heavy-vehicle adj. factor, (note-5) fHV 0.904 0.904
Grade adj. factor, (note-1) fg 0.67 0.67
Directional flow rate, (note-2) vi 8 pc/h 6 pc/h
Free-Flow Speed from Field Measurement:
Field measured speed, (note-3) S FM - mi/h
Observed total demand, (note-3) V - veh/h

Estimated Free-Flow Speed:

Base free-flow speed, (note-3) BFFS 60.0 mi/h
Adj. for lane and shoulder width, (note-3) fLS 3.0 mi/h
Adj. for access point density, (note-3) fA 2.0 mi/h
Free-flow speed, FFSd 55.0 mi/h
Adjustment for no-passing zones, fnp 0.5 mi/h
Average travel speed, ATSd 54.4 mi/h

o°

Percent Free Flow Speed, PFFS 98.9



Percent Time-Spent-Following

Direction Analysis (d) Opposing (o)

PCE for trucks, ET 1.9 1.9

PCE for RVs, ER 1.0 1.0
Heavy-vehicle adjustment factor, fHV 0.949 0.949

Grade adjustment factor, (note-1) fg 0.73 0.73
Directional flow rate, (note-2) vi 7 pc/h 5 pc/h
Base percent time-spent-following, (note-4) BPTSFd 0.9 %

Adjustment for no-passing zones, fnp 30.2

Percent time-spent-following, PTSFd 18.5 %

Level of Service and Other Performance Measures

Level of service, LOS A
Volume to capacity ratio, v/c 0.00
1
4

Peak 15-min vehicle-miles of travel, VMT15 veh-mi
Peak-hour vehicle-miles of travel, VMT60 veh-mi
Peak 15-min total travel time, TT15 0.0 veh-h
Capacity from ATS, CdATS 1663 veh/h
Capacity from PTSF, CdPTSF 1700 veh/h
Directional Capacity 1663 veh/h
Passing Lane Analysis
Total length of analysis segment, Lt 0.9 mi
Length of two-lane highway upstream of the passing lane, Lu - mi
Length of passing lane including tapers, Lpl - mi
Average travel speed, ATSd (from above) 54 .4 mi/h
Percent time-spent-following, PTSFd (from above) 18.5
Level of service, LOSd (from above) A
Average Travel Speed with Passing Lane

Downstream length of two-lane highway within effective

length of passing lane for average travel speed, Lde - mi
Length of two-lane highway downstream of effective

length of the passing lane for average travel speed, Ld - mi
Adj. factor for the effect of passing lane

on average speed, fpl -
Average travel speed including passing lane, ATSpl
Percent free flow speed including passing lane, PFFSpl 0.0 %

Percent Time-Spent-Following with Passing Lane

Downstream length of two-lane highway within effective length

of passing lane for percent time-spent-following, Lde - mi
Length of two-lane highway downstream of effective length of
the passing lane for percent time-spent-following, Ld - mi

Adj. factor for the effect of passing lane
on percent time-spent-following, fpl -
Percent time-spent-following
including passing lane, PTSFpl - %

__Level of Service and Other Performance Measures with Passing Lane

Level of service including passing lane, LOSpl E
Peak 15-min total travel time, TT15 - veh-h

Bicycle Level of Service




Posted speed limit, Sp 55

Percent of segment with occupied on-highway parking 0
Pavement rating, P 3
Flow rate in outside lane, vOL 4.5
Effective width of outside lane, We 27.72
Effective speed factor, St 4.79
Bicycle LOS Score, BLOS 1.04
Bicycle LOS A
Notes:

1. Note that the adjustment factor for level terrain is 1.00, as level terrain
is one of the base conditions. For the purpose of grade adjustment, specific
dewngrade segments are treated as level terrain.

If vi (vd or vo ) >= 1,700 pc/h, terminate analysis-the LOS is F.

For the analysis direction only and for v>200 veh/h.

For the analysis direction only.

Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a
specific downgrade.
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HCS7: Two-Lane Highways Release 7.7

Phone: Fax:
E-Mail:
Directional Two-Lane Highway Segment Analysis

Analyst JAS
Agency/Co. Mott MacDonald
Date Performed 5/15/2019
Analysis Time Period Peak
Highway Fredricks
From/To Marshville - Seekers
Jurisdiction
Analysis Year Construction
Description

Input Data
Highway class Class 3 Peak hour factor, PHF 0.88
Shoulder width 3.0 ft % Trucks and buses 6 %
Lane width 11.0 ft % Trucks crawling 0.0 %
Segment length 0.9 mi Truck crawl speed 0.0 mi/hr
Terrain type Rolling % Recreational wvehicles 4 %
Grade: Length - mi % No-passing zones 20 %

Up/down - % Access point density 8 /mi
Analysis direction volume, Vd 14 veh/h
Opposing direction volume, Vo 10 veh/h
Average Travel Speed

Direction Analysis (d) Opposing (o)
PCE for trucks, ET 2.7 2.7
PCE for RVs, ER 1.1 1.1
Heavy-vehicle adj. factor, (note-5) fHV 0.904 0.904
Grade adj. factor, (note-1) fg 0.67 0.67
Directional flow rate, (note-2) vi 26 pc/h 19 pc/h
Free-Flow Speed from Field Measurement:
Field measured speed, (note-3) S FM - mi/h
Observed total demand, (note-3) V - veh/h
Estimated Free-Flow Speed:
Base free-flow speed, (note-3) BFFS 60.0 mi/h
Adj. for lane and shoulder width, (note-3) fLS 3.0 mi/h
Adj. for access point density, (note-3) fA 2.0 mi/h
Free-flow speed, FFSd 55.0 mi/h
Adjustment for no-passing zones, fnp 0.5 mi/h
Average travel speed, ATSd 54.2 mi/h
Percent Free Flow Speed, PFFS 98.5 %



Percent Time-Spent-Following

Direction Analysis (d) Opposing (o)

PCE for trucks, ET 1.9 1.9

PCE for RVs, ER 1.0 1.0
Heavy-vehicle adjustment factor, fHV 0.949 0.949

Grade adjustment factor, (note-1) fg 0.73 0.73
Directional flow rate, (note-2) vi 23 pc/h 16 pc/h
Base percent time-spent-following, (note-4) BPTSFd 2.9 %

Adjustment for no-passing zones, fnp 30.4

Percent time-spent-following, PTSFd 20.8 %

Level of Service and Other Performance Measures

Level of service, LOS A

Volume to capacity ratio, v/c 0.01

Peak 15-min vehicle-miles of travel, VMT15 4 veh-mi
Peak-hour vehicle-miles of travel, VMT60 13 veh-mi
Peak 15-min total travel time, TT15 0.1 veh-h
Capacity from ATS, CdATS 1663 veh/h
Capacity from PTSF, CdPTSF 1700 veh/h
Directional Capacity 1663 veh/h

Passing Lane Analysis

Total length of analysis segment, Lt 0.9 mi
Length of two-lane highway upstream of the passing lane, Lu - mi
Length of passing lane including tapers, Lpl - mi
Average travel speed, ATSd (from above) 54.2 mi/h
Percent time-spent-following, PTSFd (from above) 20.8

Level of service, LOSd (from above) A

Average Travel Speed with Passing Lane

Downstream length of two-lane highway within effective

length of passing lane for average travel speed, Lde - mi
Length of two-lane highway downstream of effective
length of the passing lane for average travel speed, Ld - mi

Adj. factor for the effect of passing lane

on average speed, fpl -
Average travel speed including passing lane, ATSpl
Percent free flow speed including passing lane, PFFSpl 0.0

o\°

Percent Time-Spent-Following with Passing Lane

Downstream length of two-lane highway within effective length

of passing lane for percent time-spent-following, Lde - mi
Length of two-lane highway downstream of effective length of
the passing lane for percent time-spent-following, Ld - mi

Adj. factor for the effect of passing lane
on percent time-spent-following, fpl -
Percent time-spent-following
including passing lane, PTSFpl - %

__Level of Service and Other Performance Measures with Passing Lane

Level of service including passing lane, LOSpl E
Peak 15-min total travel time, TT15 - veh-h

Bicycle Level of Service




Posted speed limit, Sp 55

Percent of segment with occupied on-highway parking 0
Pavement rating, P 3
Flow rate in outside lane, vOL 15.9
Effective width of outside lane, We 27.02
Effective speed factor, St 4.79
Bicycle LOS Score, BLOS 1.82
Bicycle LOS B
Notes:

1. Note that the adjustment factor for level terrain is 1.00, as level terrain
is one of the base conditions. For the purpose of grade adjustment, specific
dewngrade segments are treated as level terrain.

If vi (vd or vo ) >= 1,700 pc/h, terminate analysis-the LOS is F.

For the analysis direction only and for v>200 veh/h.

For the analysis direction only.

Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a
specific downgrade.
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HCS7: Two-Lane Highways Release 7.7

Phone: Fax:
E-Mail:
Directional Two-Lane Highway Segment Analysis

Analyst JAS
Agency/Co. Mott MacDonald
Date Performed 5/15/2019
Analysis Time Period Peak
Highway Fredricks
From/To Marshville - Seekers
Jurisdiction
Analysis Year Existing
Description

Input Data
Highway class Class 3 Peak hour factor, PHF 0.88
Shoulder width 3.0 ft % Trucks and buses 6 %
Lane width 11.0 ft % Trucks crawling 0.0 %
Segment length 0.9 mi Truck crawl speed 0.0 mi/hr
Terrain type Rolling % Recreational wvehicles 4 %
Grade: Length - mi % No-passing zones 20 %

Up/down - % Access point density 8 /mi
Analysis direction volume, Vvd 10 veh/h
Opposing direction volume, Vo 7 veh/h
Average Travel Speed

Direction Analysis (d) Opposing (o)
PCE for trucks, ET 2.7 2.7
PCE for RVs, ER 1.1 1.1
Heavy-vehicle adj. factor, (note-5) fHV 0.904 0.904
Grade adj. factor, (note-1) fg 0.67 0.67
Directional flow rate, (note-2) vi 19 pc/h 13 pc/h
Free-Flow Speed from Field Measurement:
Field measured speed, (note-3) S FM - mi/h
Observed total demand, (note-3) V - veh/h
Estimated Free-Flow Speed:
Base free-flow speed, (note-3) BFFS 60.0 mi/h
Adj. for lane and shoulder width, (note-3) fLS 3.0 mi/h
Adj. for access point density, (note-3) fA 2.0 mi/h
Free-flow speed, FFSd 55.0 mi/h
Adjustment for no-passing zones, fnp 0.5 mi/h
Average travel speed, ATSd 54.3 mi/h
Percent Free Flow Speed, PFFS 98.6 %



Percent Time-Spent-Following

Direction Analysis (d) Opposing (o)

PCE for trucks, ET 1.9 1.9

PCE for RVs, ER 1.0 1.0
Heavy-vehicle adjustment factor, fHV 0.949 0.949

Grade adjustment factor, (note-1) fg 0.73 0.73
Directional flow rate, (note-2) vi 16 pc/h 11 pc/h
Base percent time-spent-following, (note-4) BPTSFd 2.1 %

Adjustment for no-passing zones, fnp 30.4

Percent time-spent-following, PTSFd 20.1 %

Level of Service and Other Performance Measures

Level of service, LOS A
Volume to capacity ratio, v/c 0.01
Peak 15-min vehicle-miles of travel, VMT15 3 veh-mi
Peak-hour vehicle-miles of travel, VMT60 9 veh-mi
Peak 15-min total travel time, TT15 0.1 veh-h
Capacity from ATS, CdATS 1663 veh/h
Capacity from PTSF, CdPTSF 1700 veh/h
Directional Capacity 1663 veh/h
Passing Lane Analysis
Total length of analysis segment, Lt 0.9 mi
Length of two-lane highway upstream of the passing lane, Lu - mi
Length of passing lane including tapers, Lpl - mi
Average travel speed, ATSd (from above) 54.3 mi/h
Percent time-spent-following, PTSFd (from above) 20.1
Level of service, LOSd (from above) A
Average Travel Speed with Passing Lane

Downstream length of two-lane highway within effective

length of passing lane for average travel speed, Lde - mi
Length of two-lane highway downstream of effective

length of the passing lane for average travel speed, Ld - mi
Adj. factor for the effect of passing lane

on average speed, fpl -
Average travel speed including passing lane, ATSpl
Percent free flow speed including passing lane, PFFSpl 0.0 %

Percent Time-Spent-Following with Passing Lane

Downstream length of two-lane highway within effective length

of passing lane for percent time-spent-following, Lde - mi
Length of two-lane highway downstream of effective length of
the passing lane for percent time-spent-following, Ld - mi

Adj. factor for the effect of passing lane
on percent time-spent-following, fpl -
Percent time-spent-following
including passing lane, PTSFpl - %

__Level of Service and Other Performance Measures with Passing Lane

Level of service including passing lane, LOSpl E
Peak 15-min total travel time, TT15 - veh-h

Bicycle Level of Service




Posted speed limit, Sp 55

Percent of segment with occupied on-highway parking 0
Pavement rating, P 3
Flow rate in outside lane, vOL 11.4
Effective width of outside lane, We 27.30
Effective speed factor, St 4.79
Bicycle LOS Score, BLOS 1.56
Bicycle LOS B
Notes:

1. Note that the adjustment factor for level terrain is 1.00, as level terrain
is one of the base conditions. For the purpose of grade adjustment, specific
dewngrade segments are treated as level terrain.

If vi (vd or vo ) >= 1,700 pc/h, terminate analysis-the LOS is F.

For the analysis direction only and for v>200 veh/h.

For the analysis direction only.

Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a
specific downgrade.
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Phone:
E-Mail:

Direc

Analyst

Agency/Co.

Date Performed
Analysis Time Period
Highway

From/To

Jurisdiction
Analysis Year
Description

HCS7: Two-Lane Highways Release 7.7

Fax:

tional Two-Lane Highway Segment Analysis

JAS

Mott MacDonald
5/15/2019

Peak

Marshville

Cherry Valley - Rt 10

Construction

Input Data

Highway class Class 3 Peak hour factor, PHF 0.88
Shoulder width 3.0 ft % Trucks and buses 6 %
Lane width 11.0 ft % Trucks crawling 0.0 %
Segment length 0.9 mi Truck crawl speed 0.0 mi/hr
Terrain type Rolling % Recreational wvehicles 4 %
Grade: Length - mi % No-passing zones 20 %

Up/down - % Access point density 8 /mi
Analysis direction volume, Vd 24 veh/h
Opposing direction volume, Vo 19 veh/h

Average Travel Speed

Direction Analysis (d) Opposing (o)
PCE for trucks, ET 2.7 2.7
PCE for RVs, ER 1.1 1.1
Heavy-vehicle adj. factor, (note-5) fHV 0.904 0.904
Grade adj. factor, (note-1) fg 0.67 0.67
Directional flow rate, (note-2) vi 45 pc/h 36 pc/h
Free-Flow Speed from Field Measurement:
Field measured speed, (note-3) S FM - mi/h
Observed total demand, (note-3) V - veh/h
Estimated Free-Flow Speed:
Base free-flow speed, (note-3) BFFS 60.0 mi/h
Adj. for lane and shoulder width, (note-3) fLS 3.0 mi/h
Adj. for access point density, (note-3) fA 2.0 mi/h
Free-flow speed, FFSd 55.0 mi/h
Adjustment for no-passing zones, fnp 0.5 mi/h
Average travel speed, ATSd 53.9 mi/h
Percent Free Flow Speed, PFFS 97.9 %



Percent Time-Spent-Following

Direction Analysis (d) Opposing (o)

PCE for trucks, ET 1.9 1.9

PCE for RVs, ER 1.0 1.0
Heavy-vehicle adjustment factor, fHV 0.949 0.949

Grade adjustment factor, (note-1) fg 0.73 0.73
Directional flow rate, (note-2) vi 39 pc/h 31 pc/h
Base percent time-spent-following, (note-4) BPTSFd 4.8 %

Adjustment for no-passing zones, fnp 30.0

Percent time-spent-following, PTSFd 21.5 %

Level of Service and Other Performance Measures

Level of service, LOS A

Volume to capacity ratio, v/c 0.02

Peak 15-min vehicle-miles of travel, VMT15 6 veh-mi
Peak-hour vehicle-miles of travel, VMT60 22 veh-mi
Peak 15-min total travel time, TT15 0.1 veh-h
Capacity from ATS, CdATS 1663 veh/h
Capacity from PTSF, CdPTSF 1700 veh/h
Directional Capacity 1663 veh/h

Passing Lane Analysis

Total length of analysis segment, Lt 0.9 mi
Length of two-lane highway upstream of the passing lane, Lu - mi
Length of passing lane including tapers, Lpl - mi
Average travel speed, ATSd (from above) 53.9 mi/h
Percent time-spent-following, PTSFd (from above) 21.5

Level of service, LOSd (from above) A

Average Travel Speed with Passing Lane

Downstream length of two-lane highway within effective

length of passing lane for average travel speed, Lde - mi
Length of two-lane highway downstream of effective
length of the passing lane for average travel speed, Ld - mi

Adj. factor for the effect of passing lane

on average speed, fpl -
Average travel speed including passing lane, ATSpl
Percent free flow speed including passing lane, PFFSpl 0.0

o\°

Percent Time-Spent-Following with Passing Lane

Downstream length of two-lane highway within effective length

of passing lane for percent time-spent-following, Lde - mi
Length of two-lane highway downstream of effective length of
the passing lane for percent time-spent-following, Ld - mi

Adj. factor for the effect of passing lane
on percent time-spent-following, fpl -
Percent time-spent-following
including passing lane, PTSFpl - %

__Level of Service and Other Performance Measures with Passing Lane

Level of service including passing lane, LOSpl E
Peak 15-min total travel time, TT15 - veh-h

Bicycle Level of Service




Posted speed limit, Sp 55

Percent of segment with occupied on-highway parking 0

Pavement rating, P 3

Flow rate in outside lane, vOL 27.3

Effective width of outside lane, We 26.32

Effective speed factor, St 4.79

Bicycle LOS Score, BLOS 2.28

Bicycle LOS B

Notes:

1. Note that the adjustment factor for level terrain is 1.00, as level terrain

g w N

is one of the base conditions. For the purpose of grade adjustment, specific
dewngrade segments are treated as level terrain.

If vi (vd or vo ) >= 1,700 pc/h, terminate analysis-the LOS is F.

For the analysis direction only and for v>200 veh/h.

For the analysis direction only.

Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a
specific downgrade.



HCS7: Two-Lane Highways Release 7.7

Phone: Fax:
E-Mail:
Directional Two-Lane Highway Segment Analysis
Analyst JAS
Agency/Co. Mott MacDonald
Date Performed 5/15/2019
Analysis Time Period Peak
Highway Marshville
From/To Cherry Valley - Rt 10
Jurisdiction
Analysis Year Existing
Description
Input Data
Highway class Class 3 Peak hour factor, PHF 0.88
Shoulder width 3.0 ft % Trucks and buses 6 %
Lane width 11.0 ft % Trucks crawling 0.0 %
Segment length 0.9 mi Truck crawl speed 0.0 mi/hr
Terrain type Rolling % Recreational wvehicles 4 %
Grade: Length - mi % No-passing zones 20 %
Up/down - % Access point density 8 /mi
Analysis direction volume, Vd 15 veh/h
Opposing direction volume, Vo 10 veh/h
Average Travel Speed
Direction Analysis (d) Opposing (o)
PCE for trucks, ET 2.7 2.7
PCE for RVs, ER 1.1 1.1
Heavy-vehicle adj. factor, (note-5) fHV 0.904 0.904
Grade adj. factor, (note-1) fg 0.67 0.67
Directional flow rate, (note-2) vi 28 pc/h 19 pc/h
Free-Flow Speed from Field Measurement:
Field measured speed, (note-3) S FM - mi/h
Observed total demand, (note-3) V - veh/h
Estimated Free-Flow Speed:
Base free-flow speed, (note-3) BFFS 60.0 mi/h
Adj. for lane and shoulder width, (note-3) fLS 3.0 mi/h
Adj. for access point density, (note-3) fA 2.0 mi/h
Free-flow speed, FFSd 55.0 mi/h
Adjustment for no-passing zones, fnp 0.5 mi/h
Average travel speed, ATSd 54.1 mi/h
Percent Free Flow Speed, PFFS 98.4 %



Percent Time-Spent-Following

Direction Analysis (d) Opposing (o)

PCE for trucks, ET 1.9 1.9

PCE for RVs, ER 1.0 1.0
Heavy-vehicle adjustment factor, fHV 0.949 0.949

Grade adjustment factor, (note-1) fg 0.73 0.73
Directional flow rate, (note-2) vi 25 pc/h 16 pc/h
Base percent time-spent-following, (note-4) BPTSFd 3.2 %

Adjustment for no-passing zones, fnp 30.6

Percent time-spent-following, PTSFd 21.9 %

Level of Service and Other Performance Measures

Level of service, LOS A

Volume to capacity ratio, v/c 0.01

Peak 15-min vehicle-miles of travel, VMT15 4 veh-mi
Peak-hour vehicle-miles of travel, VMT60 13 veh-mi
Peak 15-min total travel time, TT15 0.1 veh-h
Capacity from ATS, CdATS 1663 veh/h
Capacity from PTSF, CdPTSF 1700 veh/h
Directional Capacity 1663 veh/h

Passing Lane Analysis

Total length of analysis segment, Lt 0.9 mi
Length of two-lane highway upstream of the passing lane, Lu - mi
Length of passing lane including tapers, Lpl - mi
Average travel speed, ATSd (from above) 54.1 mi/h
Percent time-spent-following, PTSFd (from above) 21.9

Level of service, LOSd (from above) A

Average Travel Speed with Passing Lane

Downstream length of two-lane highway within effective

length of passing lane for average travel speed, Lde - mi
Length of two-lane highway downstream of effective
length of the passing lane for average travel speed, Ld - mi

Adj. factor for the effect of passing lane

on average speed, fpl -
Average travel speed including passing lane, ATSpl
Percent free flow speed including passing lane, PFFSpl 0.0

o\°

Percent Time-Spent-Following with Passing Lane

Downstream length of two-lane highway within effective length

of passing lane for percent time-spent-following, Lde - mi
Length of two-lane highway downstream of effective length of
the passing lane for percent time-spent-following, Ld - mi

Adj. factor for the effect of passing lane
on percent time-spent-following, fpl -
Percent time-spent-following
including passing lane, PTSFpl - %

__Level of Service and Other Performance Measures with Passing Lane

Level of service including passing lane, LOSpl E
Peak 15-min total travel time, TT15 - veh-h

Bicycle Level of Service




Posted speed limit, Sp 55

Percent of segment with occupied on-highway parking 0
Pavement rating, P 3
Flow rate in outside lane, vOL 17.0
Effective width of outside lane, We 26.95
Effective speed factor, St 4.79
Bicycle LOS Score, BLOS 1.87
Bicycle LOS B
Notes:

1. Note that the adjustment factor for level terrain is 1.00, as level terrain
is one of the base conditions. For the purpose of grade adjustment, specific
dewngrade segments are treated as level terrain.

If vi (vd or vo ) >= 1,700 pc/h, terminate analysis-the LOS is F.

For the analysis direction only and for v>200 veh/h.

For the analysis direction only.

Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a
specific downgrade.
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HCS7: Two-Lane Highways Release 7.7

Phone: Fax:
E-Mail:
Directional Two-Lane Highway Segment Analysis

Analyst JAS
Agency/Co. Mott MacDonald
Date Performed 5/15/2019
Analysis Time Period Peak
Highway Nestle
From/To Clinton - Cherry Valley
Jurisdiction
Analysis Year Construction
Description

Input Data
Highway class Class 3 Peak hour factor, PHF 0.88
Shoulder width 3.0 ft % Trucks and buses 6 %
Lane width 11.0 ft % Trucks crawling 0.0 %
Segment length 0.9 mi Truck crawl speed 0.0 mi/hr
Terrain type Rolling % Recreational wvehicles 4 %
Grade: Length - mi % No-passing zones 20 %

Up/down - % Access point density 8 /mi
Analysis direction volume, Vd 40 veh/h
Opposing direction volume, Vo 35 veh/h
Average Travel Speed

Direction Analysis (d) Opposing (o)
PCE for trucks, ET 2.7 2.7
PCE for RVs, ER 1.1 1.1
Heavy-vehicle adj. factor, (note-5) fHV 0.904 0.904
Grade adj. factor, (note-1) fg 0.67 0.67
Directional flow rate, (note-2) vi 75 pc/h 66 pc/h
Free-Flow Speed from Field Measurement:
Field measured speed, (note-3) S FM - mi/h
Observed total demand, (note-3) V - veh/h
Estimated Free-Flow Speed:
Base free-flow speed, (note-3) BFFS 60.0 mi/h
Adj. for lane and shoulder width, (note-3) fLS 3.0 mi/h
Adj. for access point density, (note-3) fA 2.0 mi/h
Free-flow speed, FFSd 55.0 mi/h
Adjustment for no-passing zones, fnp 0.5 mi/h
Average travel speed, ATSd 53.4 mi/h
Percent Free Flow Speed, PFFS 97.1 %



Percent Time-Spent-Following

Direction Analysis (d) Opposing (o)

PCE for trucks, ET 1.9 1.9

PCE for RVs, ER 1.0 1.0
Heavy-vehicle adjustment factor, fHV 0.949 0.949

Grade adjustment factor, (note-1) fg 0.73 0.73
Directional flow rate, (note-2) vi 66 pc/h 57 pc/h
Base percent time-spent-following, (note-4) BPTSFd 7.9 %

Adjustment for no-passing zones, fnp 29.7

Percent time-spent-following, PTSFd 23.8 %

Level of Service and Other Performance Measures

Level of service, LOS A

Volume to capacity ratio, v/c 0.03

Peak 15-min vehicle-miles of travel, VMT15 10 veh-mi
Peak-hour vehicle-miles of travel, VMT60 36 veh-mi
Peak 15-min total travel time, TT15 0.2 veh-h
Capacity from ATS, CdATS 1663 veh/h
Capacity from PTSF, CdPTSF 1700 veh/h
Directional Capacity 1663 veh/h

Passing Lane Analysis

Total length of analysis segment, Lt 0.9 mi
Length of two-lane highway upstream of the passing lane, Lu - mi
Length of passing lane including tapers, Lpl - mi
Average travel speed, ATSd (from above) 53.4 mi/h
Percent time-spent-following, PTSFd (from above) 23.8

Level of service, LOSd (from above) A

Average Travel Speed with Passing Lane

Downstream length of two-lane highway within effective

length of passing lane for average travel speed, Lde - mi
Length of two-lane highway downstream of effective
length of the passing lane for average travel speed, Ld - mi

Adj. factor for the effect of passing lane

on average speed, fpl -
Average travel speed including passing lane, ATSpl
Percent free flow speed including passing lane, PFFSpl 0.0

o\°

Percent Time-Spent-Following with Passing Lane

Downstream length of two-lane highway within effective length

of passing lane for percent time-spent-following, Lde - mi
Length of two-lane highway downstream of effective length of
the passing lane for percent time-spent-following, Ld - mi

Adj. factor for the effect of passing lane
on percent time-spent-following, fpl -
Percent time-spent-following
including passing lane, PTSFpl - %

__Level of Service and Other Performance Measures with Passing Lane

Level of service including passing lane, LOSpl E
Peak 15-min total travel time, TT15 - veh-h

Bicycle Level of Service




Posted speed limit, Sp 55

Percent of segment with occupied on-highway parking 0

Pavement rating, P 3

Flow rate in outside lane, vOL 45.5

Effective width of outside lane, We 25.20

Effective speed factor, St 4.79

Bicycle LOS Score, BLOS 2.82

Bicycle LOS C

Notes:

1. Note that the adjustment factor for level terrain is 1.00, as level terrain

g w N

is one of the base conditions. For the purpose of grade adjustment, specific
dewngrade segments are treated as level terrain.

If vi (vd or vo ) >= 1,700 pc/h, terminate analysis-the LOS is F.

For the analysis direction only and for v>200 veh/h.

For the analysis direction only.

Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a
specific downgrade.



HCS7: Two-Lane Highways Release 7.7

Phone: Fax:
E-Mail:
Directional Two-Lane Highway Segment Analysis

Analyst JAS
Agency/Co. Mott MacDonald
Date Performed 5/15/2019
Analysis Time Period Peak
Highway Nestle
From/To Clinton - Cherry Valley
Jurisdiction
Analysis Year Existing
Description

Input Data
Highway class Class 3 Peak hour factor, PHF 0.88
Shoulder width 3.0 ft % Trucks and buses 6 %
Lane width 11.0 ft % Trucks crawling 0.0 %
Segment length 0.9 mi Truck crawl speed 0.0 mi/hr
Terrain type Rolling % Recreational wvehicles 4 %
Grade: Length - mi % No-passing zones 20 %

Up/down - % Access point density 8 /mi
Analysis direction volume, Vd 15 veh/h
Opposing direction volume, Vo 10 veh/h
Average Travel Speed

Direction Analysis (d) Opposing (o)
PCE for trucks, ET 2.7 2.7
PCE for RVs, ER 1.1 1.1
Heavy-vehicle adj. factor, (note-5) fHV 0.904 0.904
Grade adj. factor, (note-1) fg 0.67 0.67
Directional flow rate, (note-2) vi 28 pc/h 19 pc/h
Free-Flow Speed from Field Measurement:
Field measured speed, (note-3) S FM - mi/h
Observed total demand, (note-3) V - veh/h
Estimated Free-Flow Speed:
Base free-flow speed, (note-3) BFFS 60.0 mi/h
Adj. for lane and shoulder width, (note-3) fLS 3.0 mi/h
Adj. for access point density, (note-3) fA 2.0 mi/h
Free-flow speed, FFSd 55.0 mi/h
Adjustment for no-passing zones, fnp 0.5 mi/h
Average travel speed, ATSd 54.1 mi/h
Percent Free Flow Speed, PFFS 98.4 %



Percent Time-Spent-Following

Direction Analysis (d) Opposing (o)

PCE for trucks, ET 1.9 1.9

PCE for RVs, ER 1.0 1.0
Heavy-vehicle adjustment factor, fHV 0.949 0.949

Grade adjustment factor, (note-1) fg 0.73 0.73
Directional flow rate, (note-2) vi 25 pc/h 16 pc/h
Base percent time-spent-following, (note-4) BPTSFd 3.2 %

Adjustment for no-passing zones, fnp 30.6

Percent time-spent-following, PTSFd 21.9 %

Level of Service and Other Performance Measures

Level of service, LOS A

Volume to capacity ratio, v/c 0.01

Peak 15-min vehicle-miles of travel, VMT15 4 veh-mi
Peak-hour vehicle-miles of travel, VMT60 13 veh-mi
Peak 15-min total travel time, TT15 0.1 veh-h
Capacity from ATS, CdATS 1663 veh/h
Capacity from PTSF, CdPTSF 1700 veh/h
Directional Capacity 1663 veh/h

Passing Lane Analysis

Total length of analysis segment, Lt 0.9 mi
Length of two-lane highway upstream of the passing lane, Lu - mi
Length of passing lane including tapers, Lpl - mi
Average travel speed, ATSd (from above) 54.1 mi/h
Percent time-spent-following, PTSFd (from above) 21.9

Level of service, LOSd (from above) A

Average Travel Speed with Passing Lane

Downstream length of two-lane highway within effective

length of passing lane for average travel speed, Lde - mi
Length of two-lane highway downstream of effective
length of the passing lane for average travel speed, Ld - mi

Adj. factor for the effect of passing lane

on average speed, fpl -
Average travel speed including passing lane, ATSpl
Percent free flow speed including passing lane, PFFSpl 0.0

o\°

Percent Time-Spent-Following with Passing Lane

Downstream length of two-lane highway within effective length

of passing lane for percent time-spent-following, Lde - mi
Length of two-lane highway downstream of effective length of
the passing lane for percent time-spent-following, Ld - mi

Adj. factor for the effect of passing lane
on percent time-spent-following, fpl -
Percent time-spent-following
including passing lane, PTSFpl - %

__Level of Service and Other Performance Measures with Passing Lane

Level of service including passing lane, LOSpl E
Peak 15-min total travel time, TT15 - veh-h

Bicycle Level of Service




Posted speed limit, Sp 55

Percent of segment with occupied on-highway parking 0
Pavement rating, P 3
Flow rate in outside lane, vOL 17.0
Effective width of outside lane, We 26.95
Effective speed factor, St 4.79
Bicycle LOS Score, BLOS 1.87
Bicycle LOS B
Notes:

1. Note that the adjustment factor for level terrain is 1.00, as level terrain
is one of the base conditions. For the purpose of grade adjustment, specific
dewngrade segments are treated as level terrain.

If vi (vd or vo ) >= 1,700 pc/h, terminate analysis-the LOS is F.

For the analysis direction only and for v>200 veh/h.

For the analysis direction only.

Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a
specific downgrade.
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Phone:
E-Mail:

Direc

Analyst

Agency/Co.

Date Performed
Analysis Time Period
Highway

From/To

Jurisdiction
Analysis Year
Description

HCS7: Two-Lane Highways Release 7.7

Fax:

tional Two-Lane Highway Segment Analysis

JAS
Mott MacDonald
5/15/2019
Peak

Ridge Rd
Shaper Ave.

Clinton

Construction

Input Data

Highway class Class 3 Peak hour factor, PHF 0.88
Shoulder width 6.0 ft % Trucks and buses 6 %
Lane width 12.0 ft % Trucks crawling 0.0 %
Segment length 0.9 mi Truck crawl speed 0.0 mi/hr
Terrain type Rolling % Recreational wvehicles 4 %
Grade: Length - mi % No-passing zones 20 %

Up/down - % Access point density 8 /mi
Analysis direction volume, Vd 92 veh/h
Opposing direction volume, Vo 83 veh/h

Average Travel Speed

Direction Analysis (d) Opposing (o)
PCE for trucks, ET 2.7 2.7
PCE for RVs, ER 1.1 1.1
Heavy-vehicle adj. factor, (note-5) fHV 0.904 0.904
Grade adj. factor, (note-1) fg 0.67 0.67
Directional flow rate, (note-2) vi 173 pc/h 156 pc/h
Free-Flow Speed from Field Measurement:
Field measured speed, (note-3) S FM - mi/h
Observed total demand, (note-3) V - veh/h
Estimated Free-Flow Speed:
Base free-flow speed, (note-3) BFFS 60.0 mi/h
Adj. for lane and shoulder width, (note-3) fLS 0.0 mi/h
Adj. for access point density, (note-3) fA 2.0 mi/h
Free-flow speed, FFSd 58.0 mi/h
Adjustment for no-passing zones, fnp 1.2 mi/h
Average travel speed, ATSd 54.2 mi/h
Percent Free Flow Speed, PFFS 93.4 %



Percent Time-Spent-Following

Direction Analysis (d) Opposing (o)

PCE for trucks, ET 1.8 1.9

PCE for RVs, ER 1.0 1.0
Heavy-vehicle adjustment factor, fHV 0.954 0.949

Grade adjustment factor, (note-1) fg 0.73 0.73
Directional flow rate, (note-2) vi 150 pc/h 136 pc/h
Base percent time-spent-following, (note-4) BPTSFd 16.8 %

Adjustment for no-passing zones, fnp 33.9

Percent time-spent-following, PTSFd 34.6 %

Level of Service and Other Performance Measures

Level of service, LOS A

Volume to capacity ratio, v/c 0.06

Peak 15-min vehicle-miles of travel, VMT15 24 veh-mi
Peak-hour vehicle-miles of travel, VMT60 83 veh-mi
Peak 15-min total travel time, TT15 0.4 veh-h
Capacity from ATS, CdATS 1663 veh/h
Capacity from PTSF, CdPTSF 1700 veh/h
Directional Capacity 1663 veh/h

Passing Lane Analysis

Total length of analysis segment, Lt 0.9 mi
Length of two-lane highway upstream of the passing lane, Lu - mi
Length of passing lane including tapers, Lpl - mi
Average travel speed, ATSd (from above) 54.2 mi/h
Percent time-spent-following, PTSFd (from above) 34.6

Level of service, LOSd (from above) A

Average Travel Speed with Passing Lane

Downstream length of two-lane highway within effective

length of passing lane for average travel speed, Lde - mi
Length of two-lane highway downstream of effective
length of the passing lane for average travel speed, Ld - mi

Adj. factor for the effect of passing lane

on average speed, fpl -
Average travel speed including passing lane, ATSpl
Percent free flow speed including passing lane, PFFSpl 0.0

o\°

Percent Time-Spent-Following with Passing Lane

Downstream length of two-lane highway within effective length

of passing lane for percent time-spent-following, Lde - mi
Length of two-lane highway downstream of effective length of
the passing lane for percent time-spent-following, Ld - mi

Adj. factor for the effect of passing lane
on percent time-spent-following, fpl -
Percent time-spent-following
including passing lane, PTSFpl - %

__Level of Service and Other Performance Measures with Passing Lane

Level of service including passing lane, LOSpl E
Peak 15-min total travel time, TT15 - veh-h

Bicycle Level of Service




Posted speed limit, Sp 55

Percent of segment with occupied on-highway parking 0
Pavement rating, P 3
Flow rate in outside lane, vOL 104.5
Effective width of outside lane, We 33.72
Effective speed factor, St 4.79
Bicycle LOS Score, BLOS 0.74
Bicycle LOS A
Notes:

1. Note that the adjustment factor for level terrain is 1.00, as level terrain
is one of the base conditions. For the purpose of grade adjustment, specific
dewngrade segments are treated as level terrain.

If vi (vd or vo ) >= 1,700 pc/h, terminate analysis-the LOS is F.

For the analysis direction only and for v>200 veh/h.

For the analysis direction only.

Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a
specific downgrade.
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HCS7: Two-Lane Highways Release 7.7

Phone: Fax:
E-Mail:
Directional Two-Lane Highway Segment Analysis
Analyst JAS
Agency/Co. Mott MacDonald
Date Performed 5/15/2019
Analysis Time Period Peak
Highway Ridge Rd
From/To Shaper Ave. - Clinton
Jurisdiction
Analysis Year Existing
Description
Input Data
Highway class Class 3 Peak hour factor, PHF 0.88
Shoulder width 6.0 ft % Trucks and buses 6 %
Lane width 12.0 ft % Trucks crawling 0.0 %
Segment length 0.9 mi Truck crawl speed 0.0 mi/hr
Terrain type Rolling % Recreational wvehicles 4 %
Grade: Length - mi % No-passing zones 20 %
Up/down - % Access point density 8 /mi
Analysis direction volume, Vd 29 veh/h
Opposing direction volume, Vo 19 veh/h
Average Travel Speed
Direction Analysis (d) Opposing (o)
PCE for trucks, ET 2.7 2.7
PCE for RVs, ER 1.1 1.1
Heavy-vehicle adj. factor, (note-5) fHV 0.904 0.904
Grade adj. factor, (note-1) fg 0.67 0.67
Directional flow rate, (note-2) vi 54 pc/h 36 pc/h
Free-Flow Speed from Field Measurement:
Field measured speed, (note-3) S FM - mi/h
Observed total demand, (note-3) V - veh/h
Estimated Free-Flow Speed:
Base free-flow speed, (note-3) BFFS 60.0 mi/h
Adj. for lane and shoulder width, (note-3) fLS 0.0 mi/h
Adj. for access point density, (note-3) fA 2.0 mi/h
Free-flow speed, FFSd 58.0 mi/h
Adjustment for no-passing zones, fnp 0.6 mi/h
Average travel speed, ATSd 56.7 mi/h
Percent Free Flow Speed, PFFS 97.7 %



Percent Time-Spent-Following

Direction Analysis (d) Opposing (o)

PCE for trucks, ET 1.9 1.9

PCE for RVs, ER 1.0 1.0
Heavy-vehicle adjustment factor, fHV 0.949 0.949

Grade adjustment factor, (note-1) fg 0.73 0.73
Directional flow rate, (note-2) vi 48 pc/h 31 pc/h
Base percent time-spent-following, (note-4) BPTSFd 5.9 %

Adjustment for no-passing zones, fnp 30.5

Percent time-spent-following, PTSFd 24 .4 %

Level of Service and Other Performance Measures

Level of service, LOS A

Volume to capacity ratio, v/c 0.02

Peak 15-min vehicle-miles of travel, VMT15 7 veh-mi
Peak-hour vehicle-miles of travel, VMT60 26 veh-mi
Peak 15-min total travel time, TT15 0.1 veh-h
Capacity from ATS, CdATS 1663 veh/h
Capacity from PTSF, CdPTSF 1700 veh/h
Directional Capacity 1663 veh/h

Passing Lane Analysis

Total length of analysis segment, Lt 0.9 mi
Length of two-lane highway upstream of the passing lane, Lu - mi
Length of passing lane including tapers, Lpl - mi
Average travel speed, ATSd (from above) 56.7 mi/h
Percent time-spent-following, PTSFd (from above) 24 .4

Level of service, LOSd (from above) A

Average Travel Speed with Passing Lane

Downstream length of two-lane highway within effective

length of passing lane for average travel speed, Lde - mi
Length of two-lane highway downstream of effective
length of the passing lane for average travel speed, Ld - mi

Adj. factor for the effect of passing lane

on average speed, fpl -
Average travel speed including passing lane, ATSpl
Percent free flow speed including passing lane, PFFSpl 0.0

o\°

Percent Time-Spent-Following with Passing Lane

Downstream length of two-lane highway within effective length

of passing lane for percent time-spent-following, Lde - mi
Length of two-lane highway downstream of effective length of
the passing lane for percent time-spent-following, Ld - mi

Adj. factor for the effect of passing lane
on percent time-spent-following, fpl -
Percent time-spent-following
including passing lane, PTSFpl - %

__Level of Service and Other Performance Measures with Passing Lane

Level of service including passing lane, LOSpl E
Peak 15-min total travel time, TT15 - veh-h

Bicycle Level of Service




Posted speed limit, Sp 55

Percent of segment with occupied on-highway parking 0
Pavement rating, P 3
Flow rate in outside lane, vOL 33.0
Effective width of outside lane, We 39.39
Effective speed factor, St 4.79
Bicycle LOS Score, BLOS -1.92
Bicycle LOS A
Notes:

1. Note that the adjustment factor for level terrain is 1.00, as level terrain
is one of the base conditions. For the purpose of grade adjustment, specific
dewngrade segments are treated as level terrain.

If vi (vd or vo ) >= 1,700 pc/h, terminate analysis-the LOS is F.

For the analysis direction only and for v>200 veh/h.

For the analysis direction only.

Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a
specific downgrade.
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HCS7: Two-Lane Highways Release 7.7
Phone: Fax:
E-Mail:
Directional Two-Lane Highway Segment Analysis

Analyst JAS
Agency/Co. Mott MacDonald
Date Performed 5/15/2019
Analysis Time Period Peak
Highway Rt 10
From/To Marshville - Reed
Jurisdiction
Analysis Year Construction
Description

Input Data
Highway class Class 3 Peak hour factor, PHF 0.88
Shoulder width 3.0 ft % Trucks and buses 6 %
Lane width 11.0 ft % Trucks crawling 0.0 %
Segment length 0.9 mi Truck crawl speed 0.0 mi/hr
Terrain type Rolling % Recreational wvehicles 4 %
Grade: Length - mi % No-passing zones 20 %

Up/down - % Access point density 8 /mi
Analysis direction volume, Vd 108 veh/h
Opposing direction volume, Vo 75 veh/h
Average Travel Speed

Direction Analysis (d) Opposing (o)
PCE for trucks, ET 2.6 2.7
PCE for RVs, ER 1.1 1.1
Heavy-vehicle adj. factor, (note-5) fHV 0.909 0.904
Grade adj. factor, (note-1) fg 0.69 0.67
Directional flow rate, (note-2) vi 196 pc/h 141 pc/h
Free-Flow Speed from Field Measurement:
Field measured speed, (note-3) S FM - mi/h
Observed total demand, (note-3) V - veh/h
Estimated Free-Flow Speed:
Base free-flow speed, (note-3) BFFS 60.0 mi/h
Adj. for lane and shoulder width, (note-3) fLS 3.0 mi/h
Adj. for access point density, (note-3) fA 2.0 mi/h
Free-flow speed, FFSd 55.0 mi/h
Adjustment for no-passing zones, fnp 0.9 mi/h
Average travel speed, ATSd 51.5 mi/h
Percent Free Flow Speed, PFFS 93.6 %



Percent Time-Spent-Following

Direction Analysis (d) Opposing (o)

PCE for trucks, ET 1.8 1.9

PCE for RVs, ER 1.0 1.0
Heavy-vehicle adjustment factor, fHV 0.954 0.949

Grade adjustment factor, (note-1) fg 0.75 0.73
Directional flow rate, (note-2) vi 171 pc/h 123 pc/h
Base percent time-spent-following, (note-4) BPTSFd 18.8 %

Adjustment for no-passing zones, fnp 33.3

Percent time-spent-following, PTSFd 38.2 %

Level of Service and Other Performance Measures

Level of service, LOS A

Volume to capacity ratio, v/c 0.07

Peak 15-min vehicle-miles of travel, VMT15 28 veh-mi
Peak-hour vehicle-miles of travel, VMT60 97 veh-mi
Peak 15-min total travel time, TT15 0.5 veh-h
Capacity from ATS, CdATS 1663 veh/h
Capacity from PTSF, CdPTSF 1700 veh/h
Directional Capacity 1663 veh/h

Passing Lane Analysis

Total length of analysis segment, Lt 0.9 mi
Length of two-lane highway upstream of the passing lane, Lu - mi
Length of passing lane including tapers, Lpl - mi
Average travel speed, ATSd (from above) 51.5 mi/h
Percent time-spent-following, PTSFd (from above) 38.2

Level of service, LOSd (from above) A

Average Travel Speed with Passing Lane

Downstream length of two-lane highway within effective

length of passing lane for average travel speed, Lde - mi
Length of two-lane highway downstream of effective
length of the passing lane for average travel speed, Ld - mi

Adj. factor for the effect of passing lane

on average speed, fpl -
Average travel speed including passing lane, ATSpl
Percent free flow speed including passing lane, PFFSpl 0.0

o\°

Percent Time-Spent-Following with Passing Lane

Downstream length of two-lane highway within effective length

of passing lane for percent time-spent-following, Lde - mi
Length of two-lane highway downstream of effective length of
the passing lane for percent time-spent-following, Ld - mi

Adj. factor for the effect of passing lane
on percent time-spent-following, fpl -
Percent time-spent-following
including passing lane, PTSFpl - %

__Level of Service and Other Performance Measures with Passing Lane

Level of service including passing lane, LOSpl E
Peak 15-min total travel time, TT15 - veh-h

Bicycle Level of Service




Posted speed limit, Sp 55

Percent of segment with occupied on-highway parking 0

Pavement rating, P 3

Flow rate in outside lane, vOL 122.7

Effective width of outside lane, We 20.44

Effective speed factor, St 4.79

Bicycle LOS Score, BLOS 4.42

Bicycle LOS D

Notes:

1. Note that the adjustment factor for level terrain is 1.00, as level terrain

g w N

is one of the base conditions. For the purpose of grade adjustment, specific
dewngrade segments are treated as level terrain.

If vi (vd or vo ) >= 1,700 pc/h, terminate analysis-the LOS is F.

For the analysis direction only and for v>200 veh/h.

For the analysis direction only.

Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a
specific downgrade.



HCS7: Two-Lane Highways Release 7.7

Phone: Fax:
E-Mail:
Directional Two-Lane Highway Segment Analysis

Analyst JAS
Agency/Co. Mott MacDonald
Date Performed 5/15/2019
Analysis Time Period Peak
Highway Rt 10
From/To Marshville - Reed
Jurisdiction
Analysis Year Existing
Description

Input Data
Highway class Class 3 Peak hour factor, PHF 0.88
Shoulder width 3.0 ft % Trucks and buses 6 %
Lane width 11.0 ft % Trucks crawling 0.0 %
Segment length 0.9 mi Truck crawl speed 0.0 mi/hr
Terrain type Rolling % Recreational wvehicles 4 %
Grade: Length - mi % No-passing zones 20 %

Up/down - % Access point density 8 /mi
Analysis direction volume, Vd 99 veh/h
Opposing direction volume, Vo 66 veh/h
Average Travel Speed

Direction Analysis (d) Opposing (o)
PCE for trucks, ET 2.6 2.7
PCE for RVs, ER 1.1 1.1
Heavy-vehicle adj. factor, (note-5) fHV 0.909 0.904
Grade adj. factor, (note-1) fg 0.68 0.67
Directional flow rate, (note-2) vi 182 pc/h 124 pc/h
Free-Flow Speed from Field Measurement:
Field measured speed, (note-3) S FM - mi/h
Observed total demand, (note-3) V - veh/h
Estimated Free-Flow Speed:
Base free-flow speed, (note-3) BFFS 60.0 mi/h
Adj. for lane and shoulder width, (note-3) fLS 3.0 mi/h
Adj. for access point density, (note-3) fA 2.0 mi/h
Free-flow speed, FFSd 55.0 mi/h
Adjustment for no-passing zones, fnp 0.7 mi/h
Average travel speed, ATSd 51.9 mi/h
Percent Free Flow Speed, PFFS 94.3 %



Percent Time-Spent-Following

Direction Analysis (d) Opposing (o)

PCE for trucks, ET 1.8 1.9

PCE for RVs, ER 1.0 1.0
Heavy-vehicle adjustment factor, fHV 0.954 0.949

Grade adjustment factor, (note-1) fg 0.74 0.73
Directional flow rate, (note-2) vi 159 pc/h 108 pc/h
Base percent time-spent-following, (note-4) BPTSFd 17.6 %

Adjustment for no-passing zones, fnp 32.4

Percent time-spent-following, PTSFd 36.9 %

Level of Service and Other Performance Measures

Level of service, LOS A

Volume to capacity ratio, v/c 0.07

Peak 15-min vehicle-miles of travel, VMT15 25 veh-mi
Peak-hour vehicle-miles of travel, VMT60 89 veh-mi
Peak 15-min total travel time, TT15 0.5 veh-h
Capacity from ATS, CdATS 1663 veh/h
Capacity from PTSF, CdPTSF 1700 veh/h
Directional Capacity 1663 veh/h

Passing Lane Analysis

Total length of analysis segment, Lt 0.9 mi
Length of two-lane highway upstream of the passing lane, Lu - mi
Length of passing lane including tapers, Lpl - mi
Average travel speed, ATSd (from above) 51.9 mi/h
Percent time-spent-following, PTSFd (from above) 36.9

Level of service, LOSd (from above) A

Average Travel Speed with Passing Lane

Downstream length of two-lane highway within effective

length of passing lane for average travel speed, Lde - mi
Length of two-lane highway downstream of effective
length of the passing lane for average travel speed, Ld - mi

Adj. factor for the effect of passing lane

on average speed, fpl -
Average travel speed including passing lane, ATSpl
Percent free flow speed including passing lane, PFFSpl 0.0

o\°

Percent Time-Spent-Following with Passing Lane

Downstream length of two-lane highway within effective length

of passing lane for percent time-spent-following, Lde - mi
Length of two-lane highway downstream of effective length of
the passing lane for percent time-spent-following, Ld - mi

Adj. factor for the effect of passing lane
on percent time-spent-following, fpl -
Percent time-spent-following
including passing lane, PTSFpl - %

__Level of Service and Other Performance Measures with Passing Lane

Level of service including passing lane, LOSpl E
Peak 15-min total travel time, TT15 - veh-h

Bicycle Level of Service




Posted speed limit, Sp 55

Percent of segment with occupied on-highway parking 0

Pavement rating, P 3

Flow rate in outside lane, vOL 112.5

Effective width of outside lane, We 21.07

Effective speed factor, St 4.79

Bicycle LOS Score, BLOS 4.24

Bicycle LOS D

Notes:

1. Note that the adjustment factor for level terrain is 1.00, as level terrain

g w N

is one of the base conditions. For the purpose of grade adjustment, specific
dewngrade segments are treated as level terrain.

If vi (vd or vo ) >= 1,700 pc/h, terminate analysis-the LOS is F.

For the analysis direction only and for v>200 veh/h.

For the analysis direction only.

Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a
specific downgrade.



HCS7: Two-Lane Highways Release 7.7

Phone: Fax:
E-Mail:

Directional Two-Lane Highway Segment Analysis

Analyst JAS
Agency/Co. Mott MacDonald
Date Performed 5/15/2019
Analysis Time Period Peak
Highway Rt 10
From/To Reed St. - Village - Rt 5S (E.
Jurisdiction
Analysis Year Construction
Description

Input Data
Highway class Class 3 Peak hour factor, PHF 0.88
Shoulder width 6.0 ft % Trucks and buses 6 %
Lane width 12.0 ft % Trucks crawling 0.0 %
Segment length 0.9 mi Truck crawl speed 0.0 mi/hr
Terrain type Level % Recreational wvehicles 4 %
Grade: Length - mi % No-passing zones 20 %

Up/down - % Access point density 8 /mi
Analysis direction volume, Vd 216 veh/h
Opposing direction volume, Vo 165 veh/h
Average Travel Speed

Direction Analysis (d) Opposing (o)
PCE for trucks, ET 1.5 1.5
PCE for RVs, ER 1.0 1.0
Heavy-vehicle adj. factor, (note-5) fHV 0.971 0.971
Grade adj. factor, (note-1) fg 1.00 1.00
Directional flow rate, (note-2) vi 253 pc/h 193 pc/h

Free-Flow Speed from Field Measurement:

Field measured speed, (note-3) S FM - mi/h
Observed total demand, (note-3) V - veh/h
Estimated Free-Flow Speed:

Base free-flow speed, (note-3) BFFS 60.0 mi/h
Adj. for lane and shoulder width, (note-3) fLS 0.0 mi/h
Adj. for access point density, (note-3) fA 2.0 mi/h
Free-flow speed, FFSd 58.0 mi/h
Adjustment for no-passing zones, fnp 1.7 mi/h
Average travel speed, ATSd 52.9 mi/h

o°

Percent Free Flow Speed, PFFS 91.2



Percent Time-Spent-Following

Direction Analysis (d) Opposing (o)

PCE for trucks, ET 1.1 1.1

PCE for RVs, ER 1.0 1.0
Heavy-vehicle adjustment factor, fHV 0.994 0.994

Grade adjustment factor, (note-1) fg 1.00 1.00
Directional flow rate, (note-2) vi 247 pc/h 189 pc/h
Base percent time-spent-following, (note-4) BPTSFd 25.8 %

Adjustment for no-passing zones, fnp 37.7

Percent time-spent-following, PTSFd 47.2 %

Level of Service and Other Performance Measures

Level of service, LOS B

Volume to capacity ratio, v/c 0.14

Peak 15-min vehicle-miles of travel, VMT15 55 veh-mi
Peak-hour vehicle-miles of travel, VMT60 194 veh-mi
Peak 15-min total travel time, TT15 1.0 veh-h
Capacity from ATS, CdATS 1700 veh/h
Capacity from PTSF, CdPTSF 1700 veh/h
Directional Capacity 1700 veh/h

Passing Lane Analysis

Total length of analysis segment, Lt 0.9 mi
Length of two-lane highway upstream of the passing lane, Lu - mi
Length of passing lane including tapers, Lpl - mi
Average travel speed, ATSd (from above) 52.9 mi/h
Percent time-spent-following, PTSFd (from above) 47 .2

Level of service, LOSd (from above) B

Average Travel Speed with Passing Lane

Downstream length of two-lane highway within effective

length of passing lane for average travel speed, Lde - mi
Length of two-lane highway downstream of effective
length of the passing lane for average travel speed, Ld - mi

Adj. factor for the effect of passing lane

on average speed, fpl -
Average travel speed including passing lane, ATSpl
Percent free flow speed including passing lane, PFFSpl 0.0

o\°

Percent Time-Spent-Following with Passing Lane

Downstream length of two-lane highway within effective length

of passing lane for percent time-spent-following, Lde - mi
Length of two-lane highway downstream of effective length of
the passing lane for percent time-spent-following, Ld - mi

Adj. factor for the effect of passing lane
on percent time-spent-following, fpl -
Percent time-spent-following
including passing lane, PTSFpl - %

__Level of Service and Other Performance Measures with Passing Lane

Level of service including passing lane, LOSpl E
Peak 15-min total travel time, TT15 - veh-h

Bicycle Level of Service




Posted speed limit, Sp 55

Percent of segment with occupied on-highway parking 0

Pavement rating, P 3

Flow rate in outside lane, vOL 245.5

Effective width of outside lane, We 24.00

Effective speed factor, St 4.79

Bicycle LOS Score, BLOS 3.98

Bicycle LOS D

Notes:

1. Note that the adjustment factor for level terrain is 1.00, as level terrain

g w N

is one of the base conditions. For the purpose of grade adjustment, specific
dewngrade segments are treated as level terrain.

If vi (vd or vo ) >= 1,700 pc/h, terminate analysis-the LOS is F.

For the analysis direction only and for v>200 veh/h.

For the analysis direction only.

Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a
specific downgrade.



HCS7: Two-Lane Highways Release 7.7
Phone: Fax:
E-Mail:
Directional Two-Lane Highway Segment Analysis

Analyst JAS
Agency/Co. Mott MacDonald
Date Performed 5/15/2019
Analysis Time Period Peak
Highway Rt 10
From/To Reed St. - Village - Rt 5S (E.
Jurisdiction
Analysis Year Existing
Description

Input Data
Highway class Class 3 Peak hour factor, PHF 0.88
Shoulder width 6.0 ft % Trucks and buses 6 %
Lane width 12.0 ft % Trucks crawling 0.0 %
Segment length 0.9 mi Truck crawl speed 0.0 mi/hr
Terrain type Level % Recreational wvehicles 4 %
Grade: Length - mi % No-passing zones 20 %

Up/down - % Access point density 8 /mi
Analysis direction volume, Vd 153 veh/h
Opposing direction volume, Vo 102 veh/h
Average Travel Speed

Direction Analysis (d) Opposing (o)
PCE for trucks, ET 1.6 1.8
PCE for RVs, ER 1.0 1.0
Heavy-vehicle adj. factor, (note-5) fHV 0.965 0.954
Grade adj. factor, (note-1) fg 1.00 1.00
Directional flow rate, (note-2) vi 180 pc/h 121 pc/h
Free-Flow Speed from Field Measurement:
Field measured speed, (note-3) S FM - mi/h
Observed total demand, (note-3) V - veh/h
Estimated Free-Flow Speed:
Base free-flow speed, (note-3) BFFS 60.0 mi/h
Adj. for lane and shoulder width, (note-3) fLS 0.0 mi/h
Adj. for access point density, (note-3) fA 2.0 mi/h
Free-flow speed, FFSd 58.0 mi/h
Adjustment for no-passing zones, fnp 0.9 mi/h
Average travel speed, ATSd 54.8 mi/h
Percent Free Flow Speed, PFFS 94.5 %



Percent Time-Spent-Following

Direction Analysis (d) Opposing (o)

PCE for trucks, ET 1.1 1.1

PCE for RVs, ER 1.0 1.0
Heavy-vehicle adjustment factor, fHV 0.994 0.994

Grade adjustment factor, (note-1) fg 1.00 1.00
Directional flow rate, (note-2) vi 175 pc/h 117 pc/h
Base percent time-spent-following, (note-4) BPTSFd 19.2 %

Adjustment for no-passing zones, fnp 33.1

Percent time-spent-following, PTSFd 39.0 %

Level of Service and Other Performance Measures

Level of service, LOS A

Volume to capacity ratio, v/c 0.10

Peak 15-min vehicle-miles of travel, VMT15 39 veh-mi
Peak-hour vehicle-miles of travel, VMT60 138 veh-mi
Peak 15-min total travel time, TT15 0.7 veh-h
Capacity from ATS, CdATS 1700 veh/h
Capacity from PTSF, CdPTSF 1700 veh/h
Directional Capacity 1700 veh/h

Passing Lane Analysis

Total length of analysis segment, Lt 0.9 mi
Length of two-lane highway upstream of the passing lane, Lu - mi
Length of passing lane including tapers, Lpl - mi
Average travel speed, ATSd (from above) 54.8 mi/h
Percent time-spent-following, PTSFd (from above) 39.0

Level of service, LOSd (from above) A

Average Travel Speed with Passing Lane

Downstream length of two-lane highway within effective

length of passing lane for average travel speed, Lde - mi
Length of two-lane highway downstream of effective
length of the passing lane for average travel speed, Ld - mi

Adj. factor for the effect of passing lane

on average speed, fpl -
Average travel speed including passing lane, ATSpl
Percent free flow speed including passing lane, PFFSpl 0.0

o\°

Percent Time-Spent-Following with Passing Lane

Downstream length of two-lane highway within effective length

of passing lane for percent time-spent-following, Lde - mi
Length of two-lane highway downstream of effective length of
the passing lane for percent time-spent-following, Ld - mi

Adj. factor for the effect of passing lane
on percent time-spent-following, fpl -
Percent time-spent-following
including passing lane, PTSFpl - %

__Level of Service and Other Performance Measures with Passing Lane

Level of service including passing lane, LOSpl E
Peak 15-min total travel time, TT15 - veh-h

Bicycle Level of Service




Posted speed limit, Sp 55

Percent of segment with occupied on-highway parking 0

Pavement rating, P 3

Flow rate in outside lane, vOL 173.9

Effective width of outside lane, We 28.23

Effective speed factor, St 4.79

Bicycle LOS Score, BLOS 2.70

Bicycle LOS C

Notes:

1. Note that the adjustment factor for level terrain is 1.00, as level terrain

g w N

is one of the base conditions. For the purpose of grade adjustment, specific
dewngrade segments are treated as level terrain.

If vi (vd or vo ) >= 1,700 pc/h, terminate analysis-the LOS is F.

For the analysis direction only and for v>200 veh/h.

For the analysis direction only.

Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a
specific downgrade.



Phone:
E-Mail:

Direc

Analyst

Agency/Co.

Date Performed
Analysis Time Period
Highway

From/To

Jurisdiction
Analysis Year
Description

HCS7: Two-Lane Highways Release 7.7

Fax:

tional Two-Lane Highway Segment Analysis

JAS

Mott MacDonald
5/15/2019

Peak

Rt 55

I-90 exit 29 Rt 10

(Church S

Construction

Input Data

Highway class Class 3 Peak hour factor, PHF 0.88
Shoulder width 6.0 ft % Trucks and buses 6 %
Lane width 12.0 ft % Trucks crawling 0.0 %
Segment length 0.9 mi Truck crawl speed 0.0 mi/hr
Terrain type Level % Recreational wvehicles 4 %
Grade: Length - mi % No-passing zones 20 %

Up/down - % Access point density 8 /mi
Analysis direction volume, Vd 394 veh/h
Opposing direction volume, Vo 283 veh/h

Average Travel Speed

Direction Analysis (d) Opposing (o)
PCE for trucks, ET 1.3 1.4
PCE for RVs, ER 1.0 1.0
Heavy-vehicle adj. factor, (note-5) fHV 0.982 0.977
Grade adj. factor, (note-1) fg 1.00 1.00
Directional flow rate, (note-2) vi 456 pc/h 329 pc/h
Free-Flow Speed from Field Measurement:
Field measured speed, (note-3) S FM - mi/h
Observed total demand, (note-3) V - veh/h
Estimated Free-Flow Speed:
Base free-flow speed, (note-3) BFFS 60.0 mi/h
Adj. for lane and shoulder width, (note-3) fLS 0.0 mi/h
Adj. for access point density, (note-3) fA 2.0 mi/h
Free-flow speed, FFSd 58.0 mi/h
Adjustment for no-passing zones, fnp 1.5 mi/h
Average travel speed, ATSd 50.4 mi/h
Percent Free Flow Speed, PFFS 86.9 %



Percent Time-Spent-Following

Direction Analysis (d) Opposing (o)

PCE for trucks, ET 1.0 1.1

PCE for RVs, ER 1.0 1.0
Heavy-vehicle adjustment factor, fHV 1.000 0.994

Grade adjustment factor, (note-1) fg 1.00 1.00
Directional flow rate, (note-2) vi 448 pc/h 324 pc/h
Base percent time-spent-following, (note-4) BPTSFd 45.0 %

Adjustment for no-passing zones, fnp 30.3

Percent time-spent-following, PTSFd 62.6 %

Level of Service and Other Performance Measures

Level of service, LOS B

Volume to capacity ratio, v/c 0.26

Peak 15-min vehicle-miles of travel, VMT15 101 veh-mi
Peak-hour vehicle-miles of travel, VMT60 355 veh-mi
Peak 15-min total travel time, TT15 2.0 veh-h
Capacity from ATS, CdATS 1700 veh/h
Capacity from PTSF, CdPTSF 1700 veh/h
Directional Capacity 1700 veh/h

Passing Lane Analysis

Total length of analysis segment, Lt 0.9 mi
Length of two-lane highway upstream of the passing lane, Lu - mi
Length of passing lane including tapers, Lpl - mi
Average travel speed, ATSd (from above) 50.4 mi/h
Percent time-spent-following, PTSFd (from above) 62.6

Level of service, LOSd (from above) B

Average Travel Speed with Passing Lane

Downstream length of two-lane highway within effective

length of passing lane for average travel speed, Lde - mi
Length of two-lane highway downstream of effective
length of the passing lane for average travel speed, Ld - mi

Adj. factor for the effect of passing lane

on average speed, fpl -
Average travel speed including passing lane, ATSpl
Percent free flow speed including passing lane, PFFSpl 0.0

o\°

Percent Time-Spent-Following with Passing Lane

Downstream length of two-lane highway within effective length

of passing lane for percent time-spent-following, Lde - mi
Length of two-lane highway downstream of effective length of
the passing lane for percent time-spent-following, Ld - mi

Adj. factor for the effect of passing lane
on percent time-spent-following, fpl -
Percent time-spent-following
including passing lane, PTSFpl - %

__Level of Service and Other Performance Measures with Passing Lane

Level of service including passing lane, LOSpl E
Peak 15-min total travel time, TT15 - veh-h

Bicycle Level of Service




Posted speed limit, Sp 55

Percent of segment with occupied on-highway parking 0

Pavement rating, P 3

Flow rate in outside lane, vOL 447.7

Effective width of outside lane, We 24.00

Effective speed factor, St 4.79

Bicycle LOS Score, BLOS 4.28

Bicycle LOS D

Notes:

1. Note that the adjustment factor for level terrain is 1.00, as level terrain

g w N

is one of the base conditions. For the purpose of grade adjustment, specific
dewngrade segments are treated as level terrain.

If vi (vd or vo ) >= 1,700 pc/h, terminate analysis-the LOS is F.

For the analysis direction only and for v>200 veh/h.

For the analysis direction only.

Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a
specific downgrade.



HCS7: Two-Lane Highways Release 7.7
Phone: Fax:
E-Mail:
Directional Two-Lane Highway Segment Analysis

Analyst JAS
Agency/Co. Mott MacDonald
Date Performed 5/15/2019
Analysis Time Period Peak
Highway Rt 55
From/To I-90 exit 29 - Rt 10 (Church S
Jurisdiction
Analysis Year Existing
Description

Input Data
Highway class Class 3 Peak hour factor, PHF 0.88
Shoulder width 6.0 ft % Trucks and buses 6 %
Lane width 12.0 ft % Trucks crawling 0.0 %
Segment length 0.9 mi Truck crawl speed 0.0 mi/hr
Terrain type Level % Recreational wvehicles 4 %
Grade: Length - mi % No-passing zones 20 %

Up/down - % Access point density 8 /mi
Analysis direction volume, Vd 342 veh/h
Opposing direction volume, Vo 228 veh/h
Average Travel Speed

Direction Analysis (d) Opposing (o)
PCE for trucks, ET 1.3 1.4
PCE for RVs, ER 1.0 1.0
Heavy-vehicle adj. factor, (note-5) fHV 0.982 0.977
Grade adj. factor, (note-1) fg 1.00 1.00
Directional flow rate, (note-2) vi 396 pc/h 265 pc/h
Free-Flow Speed from Field Measurement:
Field measured speed, (note-3) S FM - mi/h
Observed total demand, (note-3) V - veh/h
Estimated Free-Flow Speed:
Base free-flow speed, (note-3) BFFS 60.0 mi/h
Adj. for lane and shoulder width, (note-3) fLS 0.0 mi/h
Adj. for access point density, (note-3) fA 2.0 mi/h
Free-flow speed, FFSd 58.0 mi/h
Adjustment for no-passing zones, fnp 1.6 mi/h
Average travel speed, ATSd 51.3 mi/h
Percent Free Flow Speed, PFFS 88.4 %



Percent Time-Spent-Following

Direction Analysis (d) Opposing (o)

PCE for trucks, ET 1.1 1.1

PCE for RVs, ER 1.0 1.0
Heavy-vehicle adjustment factor, fHV 0.994 0.994

Grade adjustment factor, (note-1) fg 1.00 1.00
Directional flow rate, (note-2) vi 391 pc/h 261 pc/h
Base percent time-spent-following, (note-4) BPTSFd 38.5 %

Adjustment for no-passing zones, fnp 34.6

Percent time-spent-following, PTSFd 59.2 %

Level of Service and Other Performance Measures

Level of service, LOS B

Volume to capacity ratio, v/c 0.23

Peak 15-min vehicle-miles of travel, VMT15 87 veh-mi
Peak-hour vehicle-miles of travel, VMT60 308 veh-mi
Peak 15-min total travel time, TT15 1.7 veh-h
Capacity from ATS, CdATS 1700 veh/h
Capacity from PTSF, CdPTSF 1700 veh/h
Directional Capacity 1700 veh/h

Passing Lane Analysis

Total length of analysis segment, Lt 0.9 mi
Length of two-lane highway upstream of the passing lane, Lu - mi
Length of passing lane including tapers, Lpl - mi
Average travel speed, ATSd (from above) 51.3 mi/h
Percent time-spent-following, PTSFd (from above) 59.2

Level of service, LOSd (from above) B

Average Travel Speed with Passing Lane

Downstream length of two-lane highway within effective

length of passing lane for average travel speed, Lde - mi
Length of two-lane highway downstream of effective
length of the passing lane for average travel speed, Ld - mi

Adj. factor for the effect of passing lane

on average speed, fpl -
Average travel speed including passing lane, ATSpl
Percent free flow speed including passing lane, PFFSpl 0.0

o\°

Percent Time-Spent-Following with Passing Lane

Downstream length of two-lane highway within effective length

of passing lane for percent time-spent-following, Lde - mi
Length of two-lane highway downstream of effective length of
the passing lane for percent time-spent-following, Ld - mi

Adj. factor for the effect of passing lane
on percent time-spent-following, fpl -
Percent time-spent-following
including passing lane, PTSFpl - %

__Level of Service and Other Performance Measures with Passing Lane

Level of service including passing lane, LOSpl E
Peak 15-min total travel time, TT15 - veh-h

Bicycle Level of Service




Posted speed limit, Sp 55

Percent of segment with occupied on-highway parking 0

Pavement rating, P 3

Flow rate in outside lane, vOL 388.6

Effective width of outside lane, We 24.00

Effective speed factor, St 4.79

Bicycle LOS Score, BLOS 4.21

Bicycle LOS D

Notes:

1. Note that the adjustment factor for level terrain is 1.00, as level terrain

g w N

is one of the base conditions. For the purpose of grade adjustment, specific
dewngrade segments are treated as level terrain.

If vi (vd or vo ) >= 1,700 pc/h, terminate analysis-the LOS is F.

For the analysis direction only and for v>200 veh/h.

For the analysis direction only.

Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a
specific downgrade.



HCS7: Two-Lane Highways Release 7.7
Phone: Fax:
E-Mail:
Directional Two-Lane Highway Segment Analysis

Analyst JAS
Agency/Co. Mott MacDonald
Date Performed 5/15/2019
Analysis Time Period Peak
Highway Shaper Ave.
From/To Cliff St - Ridge Rd
Jurisdiction
Analysis Year Construction
Description

Input Data
Highway class Class 3 Peak hour factor, PHF 0.88
Shoulder width 6.0 ft % Trucks and buses 6 %
Lane width 12.0 ft % Trucks crawling 0.0 %
Segment length 0.9 mi Truck crawl speed 0.0 mi/hr
Terrain type Rolling % Recreational wvehicles 4 %
Grade: Length - mi % No-passing zones 20 %

Up/down - % Access point density 8 /mi
Analysis direction volume, Vvd 97 veh/h
Opposing direction volume, Vo 92 veh/h
Average Travel Speed

Direction Analysis (d) Opposing (o)
PCE for trucks, ET 2.7 2.7
PCE for RVs, ER 1.1 1.1
Heavy-vehicle adj. factor, (note-5) fHV 0.904 0.904
Grade adj. factor, (note-1) fg 0.68 0.67
Directional flow rate, (note-2) vi 179 pc/h 173 pc/h
Free-Flow Speed from Field Measurement:
Field measured speed, (note-3) S FM - mi/h
Observed total demand, (note-3) V - veh/h
Estimated Free-Flow Speed:
Base free-flow speed, (note-3) BFFS 60.0 mi/h
Adj. for lane and shoulder width, (note-3) fLS 0.0 mi/h
Adj. for access point density, (note-3) fA 2.0 mi/h
Free-flow speed, FFSd 58.0 mi/h
Adjustment for no-passing zones, fnp 1.4 mi/h
Average travel speed, ATSd 53.8 mi/h
Percent Free Flow Speed, PFFS 92.8 %



Percent Time-Spent-Following

Direction Analysis (d) Opposing (o)

PCE for trucks, ET 1.8 1.8

PCE for RVs, ER 1.0 1.0
Heavy-vehicle adjustment factor, fHV 0.954 0.954

Grade adjustment factor, (note-1) fg 0.74 0.73
Directional flow rate, (note-2) vi 156 pc/h 150 pc/h
Base percent time-spent-following, (note-4) BPTSFd 17.4 %

Adjustment for no-passing zones, fnp 35.2

Percent time-spent-following, PTSFd 35.3 %

Level of Service and Other Performance Measures

Level of service, LOS A

Volume to capacity ratio, v/c 0.07

Peak 15-min vehicle-miles of travel, VMT15 25 veh-mi
Peak-hour vehicle-miles of travel, VMT60 87 veh-mi
Peak 15-min total travel time, TT15 0.5 veh-h
Capacity from ATS, CdATS 1663 veh/h
Capacity from PTSF, CdPTSF 1700 veh/h
Directional Capacity 1663 veh/h

Passing Lane Analysis

Total length of analysis segment, Lt 0.9 mi
Length of two-lane highway upstream of the passing lane, Lu - mi
Length of passing lane including tapers, Lpl - mi
Average travel speed, ATSd (from above) 53.8 mi/h
Percent time-spent-following, PTSFd (from above) 35.3

Level of service, LOSd (from above) A

Average Travel Speed with Passing Lane

Downstream length of two-lane highway within effective

length of passing lane for average travel speed, Lde - mi
Length of two-lane highway downstream of effective
length of the passing lane for average travel speed, Ld - mi

Adj. factor for the effect of passing lane

on average speed, fpl -
Average travel speed including passing lane, ATSpl
Percent free flow speed including passing lane, PFFSpl 0.0

o\°

Percent Time-Spent-Following with Passing Lane

Downstream length of two-lane highway within effective length

of passing lane for percent time-spent-following, Lde - mi
Length of two-lane highway downstream of effective length of
the passing lane for percent time-spent-following, Ld - mi

Adj. factor for the effect of passing lane
on percent time-spent-following, fpl -
Percent time-spent-following
including passing lane, PTSFpl - %

__Level of Service and Other Performance Measures with Passing Lane

Level of service including passing lane, LOSpl E
Peak 15-min total travel time, TT15 - veh-h

Bicycle Level of Service




Posted speed limit, Sp 55

Percent of segment with occupied on-highway parking 0
Pavement rating, P 3
Flow rate in outside lane, vOL 110.2
Effective width of outside lane, We 33.27
Effective speed factor, St 4.79
Bicycle LOS Score, BLOS 0.92
Bicycle LOS A
Notes:

1. Note that the adjustment factor for level terrain is 1.00, as level terrain
is one of the base conditions. For the purpose of grade adjustment, specific
dewngrade segments are treated as level terrain.

If vi (vd or vo ) >= 1,700 pc/h, terminate analysis-the LOS is F.

For the analysis direction only and for v>200 veh/h.

For the analysis direction only.

Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a
specific downgrade.

g w N



HCS7: Two-Lane Highways Release 7.7

Phone: Fax:
E-Mail:
Directional Two-Lane Highway Segment Analysis

Analyst JAS
Agency/Co. Mott MacDonald
Date Performed 5/15/2019
Analysis Time Period Peak
Highway Shaper Ave.
From/To Cliff St - Ridge Rd
Jurisdiction
Analysis Year Existing
Description

Input Data
Highway class Class 3 Peak hour factor, PHF 0.88
Shoulder width 6.0 ft % Trucks and buses 6 %
Lane width 12.0 ft % Trucks crawling 0.0 %
Segment length 0.9 mi Truck crawl speed 0.0 mi/hr
Terrain type Rolling % Recreational wvehicles 4 %
Grade: Length - mi % No-passing zones 20 %

Up/down - % Access point density 8 /mi
Analysis direction volume, Vd 34 veh/h
Opposing direction volume, Vo 23 veh/h
Average Travel Speed

Direction Analysis (d) Opposing (o)
PCE for trucks, ET 2.7 2.7
PCE for RVs, ER 1.1 1.1
Heavy-vehicle adj. factor, (note-5) fHV 0.904 0.904
Grade adj. factor, (note-1) fg 0.67 0.67
Directional flow rate, (note-2) vi 64 pc/h 43 pc/h
Free-Flow Speed from Field Measurement:
Field measured speed, (note-3) S FM - mi/h
Observed total demand, (note-3) V - veh/h
Estimated Free-Flow Speed:
Base free-flow speed, (note-3) BFFS 60.0 mi/h
Adj. for lane and shoulder width, (note-3) fLS 0.0 mi/h
Adj. for access point density, (note-3) fA 2.0 mi/h
Free-flow speed, FFSd 58.0 mi/h
Adjustment for no-passing zones, fnp 0.6 mi/h
Average travel speed, ATSd 56.5 mi/h
Percent Free Flow Speed, PFFS 97.5 %



Percent Time-Spent-Following

Direction Analysis (d) Opposing (o)

PCE for trucks, ET 1.9 1.9

PCE for RVs, ER 1.0 1.0
Heavy-vehicle adjustment factor, fHV 0.949 0.949

Grade adjustment factor, (note-1) fg 0.73 0.73
Directional flow rate, (note-2) vi 56 pc/h 38 pc/h
Base percent time-spent-following, (note-4) BPTSFd 6.8 %

Adjustment for no-passing zones, fnp 30.6

Percent time-spent-following, PTSFd 25.0 %

Level of Service and Other Performance Measures

Level of service, LOS A

Volume to capacity ratio, v/c 0.02

Peak 15-min vehicle-miles of travel, VMT15 9 veh-mi
Peak-hour vehicle-miles of travel, VMT60 31 veh-mi
Peak 15-min total travel time, TT15 0.2 veh-h
Capacity from ATS, CdATS 1663 veh/h
Capacity from PTSF, CdPTSF 1700 veh/h
Directional Capacity 1663 veh/h

Passing Lane Analysis

Total length of analysis segment, Lt 0.9 mi
Length of two-lane highway upstream of the passing lane, Lu - mi
Length of passing lane including tapers, Lpl - mi
Average travel speed, ATSd (from above) 56.5 mi/h
Percent time-spent-following, PTSFd (from above) 25.0

Level of service, LOSd (from above) A

Average Travel Speed with Passing Lane

Downstream length of two-lane highway within effective

length of passing lane for average travel speed, Lde - mi
Length of two-lane highway downstream of effective
length of the passing lane for average travel speed, Ld - mi

Adj. factor for the effect of passing lane

on average speed, fpl -
Average travel speed including passing lane, ATSpl
Percent free flow speed including passing lane, PFFSpl 0.0

o\°

Percent Time-Spent-Following with Passing Lane

Downstream length of two-lane highway within effective length

of passing lane for percent time-spent-following, Lde - mi
Length of two-lane highway downstream of effective length of
the passing lane for percent time-spent-following, Ld - mi

Adj. factor for the effect of passing lane
on percent time-spent-following, fpl -
Percent time-spent-following
including passing lane, PTSFpl - %

__Level of Service and Other Performance Measures with Passing Lane

Level of service including passing lane, LOSpl E
Peak 15-min total travel time, TT15 - veh-h

Bicycle Level of Service




Posted speed limit, Sp 55

Percent of segment with occupied on-highway parking 0
Pavement rating, P 3
Flow rate in outside lane, vOL 38.6
Effective width of outside lane, We 38.94
Effective speed factor, St 4.79
Bicycle LOS Score, BLOS -1.66
Bicycle LOS A
Notes:

1. Note that the adjustment factor for level terrain is 1.00, as level terrain
is one of the base conditions. For the purpose of grade adjustment, specific
dewngrade segments are treated as level terrain.

If vi (vd or vo ) >= 1,700 pc/h, terminate analysis-the LOS is F.

For the analysis direction only and for v>200 veh/h.

For the analysis direction only.

Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a
specific downgrade.

g w N



HCS7: Two-Lane Highways Release 7.7

Phone: Fax:
E-Mail:
Directional Two-Lane Highway Segment Analysis

Analyst JAS
Agency/Co. Mott MacDonald
Date Performed 5/15/2019
Analysis Time Period Peak
Highway Tanners
From/To Clinton
Jurisdiction Cherry Valley
Analysis Year Construction
Description

Input Data
Highway class Class 3 Peak hour factor, PHF 0.88
Shoulder width 3.0 ft % Trucks and buses 6 %
Lane width 11.0 ft % Trucks crawling 0.0 %
Segment length 0.9 mi Truck crawl speed 0.0 mi/hr
Terrain type Rolling % Recreational wvehicles 4 %
Grade: Length - mi % No-passing zones 20 %

Up/down - % Access point density 8 /mi
Analysis direction volume, Vd 23 veh/h
Opposing direction volume, Vo 19 veh/h
Average Travel Speed

Direction Analysis (d) Opposing (o)
PCE for trucks, ET 2.7 2.7
PCE for RVs, ER 1.1 1.1
Heavy-vehicle adj. factor, (note-5) fHV 0.904 0.904
Grade adj. factor, (note-1) fg 0.67 0.67
Directional flow rate, (note-2) vi 43 pc/h 36 pc/h
Free-Flow Speed from Field Measurement:
Field measured speed, (note-3) S FM - mi/h
Observed total demand, (note-3) V - veh/h
Estimated Free-Flow Speed:
Base free-flow speed, (note-3) BFFS 60.0 mi/h
Adj. for lane and shoulder width, (note-3) fLS 3.0 mi/h
Adj. for access point density, (note-3) fA 2.0 mi/h
Free-flow speed, FFSd 55.0 mi/h
Adjustment for no-passing zones, fnp 0.5 mi/h
Average travel speed, ATSd 53.9 mi/h
Percent Free Flow Speed, PFFS 98.0 %



Percent Time-Spent-Following

Direction Analysis (d) Opposing (o)

PCE for trucks, ET 1.9 1.9

PCE for RVs, ER 1.0 1.0
Heavy-vehicle adjustment factor, fHV 0.949 0.949

Grade adjustment factor, (note-1) fg 0.73 0.73
Directional flow rate, (note-2) vi 38 pc/h 31 pc/h
Base percent time-spent-following, (note-4) BPTSFd 4.7 %

Adjustment for no-passing zones, fnp 29.9

Percent time-spent-following, PTSFd 21.2 %

Level of Service and Other Performance Measures

Level of service, LOS A

Volume to capacity ratio, v/c 0.02

Peak 15-min vehicle-miles of travel, VMT15 6 veh-mi
Peak-hour vehicle-miles of travel, VMT60 21 veh-mi
Peak 15-min total travel time, TT15 0.1 veh-h
Capacity from ATS, CdATS 1663 veh/h
Capacity from PTSF, CdPTSF 1700 veh/h
Directional Capacity 1663 veh/h

Passing Lane Analysis

Total length of analysis segment, Lt 0.9 mi
Length of two-lane highway upstream of the passing lane, Lu - mi
Length of passing lane including tapers, Lpl - mi
Average travel speed, ATSd (from above) 53.9 mi/h
Percent time-spent-following, PTSFd (from above) 21.2

Level of service, LOSd (from above) A

Average Travel Speed with Passing Lane

Downstream length of two-lane highway within effective

length of passing lane for average travel speed, Lde - mi
Length of two-lane highway downstream of effective
length of the passing lane for average travel speed, Ld - mi

Adj. factor for the effect of passing lane

on average speed, fpl -
Average travel speed including passing lane, ATSpl
Percent free flow speed including passing lane, PFFSpl 0.0

o\°

Percent Time-Spent-Following with Passing Lane

Downstream length of two-lane highway within effective length

of passing lane for percent time-spent-following, Lde - mi
Length of two-lane highway downstream of effective length of
the passing lane for percent time-spent-following, Ld - mi

Adj. factor for the effect of passing lane
on percent time-spent-following, fpl -
Percent time-spent-following
including passing lane, PTSFpl - %

__Level of Service and Other Performance Measures with Passing Lane

Level of service including passing lane, LOSpl E
Peak 15-min total travel time, TT15 - veh-h

Bicycle Level of Service




Posted speed limit, Sp 55

Percent of segment with occupied on-highway parking 0

Pavement rating, P 3

Flow rate in outside lane, vOL 26.1

Effective width of outside lane, We 26.39

Effective speed factor, St 4.79

Bicycle LOS Score, BLOS 2.24

Bicycle LOS B

Notes:

1. Note that the adjustment factor for level terrain is 1.00, as level terrain

g w N

is one of the base conditions. For the purpose of grade adjustment, specific
dewngrade segments are treated as level terrain.

If vi (vd or vo ) >= 1,700 pc/h, terminate analysis-the LOS is F.

For the analysis direction only and for v>200 veh/h.

For the analysis direction only.

Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a
specific downgrade.



HCS7: Two-Lane Highways Release 7.7

Phone: Fax:
E-Mail:
Directional Two-Lane Highway Segment Analysis

Analyst JAS
Agency/Co. Mott MacDonald
Date Performed 5/15/2019
Analysis Time Period Peak
Highway Tanners
From/To Clinton
Jurisdiction Cherry Valley
Analysis Year Existing
Description

Input Data
Highway class Class 3 Peak hour factor, PHF 0.88
Shoulder width 3.0 ft % Trucks and buses 6 %
Lane width 11.0 ft % Trucks crawling 0.0 %
Segment length 0.9 mi Truck crawl speed 0.0 mi/hr
Terrain type Rolling % Recreational wvehicles 4 %
Grade: Length - mi % No-passing zones 20 %

Up/down - % Access point density 8 /mi
Analysis direction volume, Vd 14 veh/h
Opposing direction volume, Vo 9 veh/h
Average Travel Speed

Direction Analysis (d) Opposing (o)
PCE for trucks, ET 2.7 2.7
PCE for RVs, ER 1.1 1.1
Heavy-vehicle adj. factor, (note-5) fHV 0.904 0.904
Grade adj. factor, (note-1) fg 0.67 0.67
Directional flow rate, (note-2) vi 26 pc/h 17 pc/h
Free-Flow Speed from Field Measurement:
Field measured speed, (note-3) S FM - mi/h
Observed total demand, (note-3) V - veh/h
Estimated Free-Flow Speed:
Base free-flow speed, (note-3) BFFS 60.0 mi/h
Adj. for lane and shoulder width, (note-3) fLS 3.0 mi/h
Adj. for access point density, (note-3) fA 2.0 mi/h
Free-flow speed, FFSd 55.0 mi/h
Adjustment for no-passing zones, fnp 0.5 mi/h
Average travel speed, ATSd 54.2 mi/h
Percent Free Flow Speed, PFFS 98.5 %



Percent Time-Spent-Following

Direction Analysis (d) Opposing (o)

PCE for trucks, ET 1.9 1.9

PCE for RVs, ER 1.0 1.0
Heavy-vehicle adjustment factor, fHV 0.949 0.949

Grade adjustment factor, (note-1) fg 0.73 0.73
Directional flow rate, (note-2) vi 23 pc/h 15 pc/h
Base percent time-spent-following, (note-4) BPTSFd 2.9 %

Adjustment for no-passing zones, fnp 30.4

Percent time-spent-following, PTSFd 21.3 %

Level of Service and Other Performance Measures

Level of service, LOS A

Volume to capacity ratio, v/c 0.01

Peak 15-min vehicle-miles of travel, VMT15 4 veh-mi
Peak-hour vehicle-miles of travel, VMT60 13 veh-mi
Peak 15-min total travel time, TT15 0.1 veh-h
Capacity from ATS, CdATS 1663 veh/h
Capacity from PTSF, CdPTSF 1700 veh/h
Directional Capacity 1663 veh/h

Passing Lane Analysis

Total length of analysis segment, Lt 0.9 mi
Length of two-lane highway upstream of the passing lane, Lu - mi
Length of passing lane including tapers, Lpl - mi
Average travel speed, ATSd (from above) 54.2 mi/h
Percent time-spent-following, PTSFd (from above) 21.3

Level of service, LOSd (from above) A

Average Travel Speed with Passing Lane

Downstream length of two-lane highway within effective

length of passing lane for average travel speed, Lde - mi
Length of two-lane highway downstream of effective
length of the passing lane for average travel speed, Ld - mi

Adj. factor for the effect of passing lane

on average speed, fpl -
Average travel speed including passing lane, ATSpl
Percent free flow speed including passing lane, PFFSpl 0.0

o\°

Percent Time-Spent-Following with Passing Lane

Downstream length of two-lane highway within effective length

of passing lane for percent time-spent-following, Lde - mi
Length of two-lane highway downstream of effective length of
the passing lane for percent time-spent-following, Ld - mi

Adj. factor for the effect of passing lane
on percent time-spent-following, fpl -
Percent time-spent-following
including passing lane, PTSFpl - %

__Level of Service and Other Performance Measures with Passing Lane

Level of service including passing lane, LOSpl E
Peak 15-min total travel time, TT15 - veh-h

Bicycle Level of Service




Posted speed limit, Sp 55

Percent of segment with occupied on-highway parking 0
Pavement rating, P 3
Flow rate in outside lane, vOL 15.9
Effective width of outside lane, We 27.02
Effective speed factor, St 4.79
Bicycle LOS Score, BLOS 1.82
Bicycle LOS B
Notes:

1. Note that the adjustment factor for level terrain is 1.00, as level terrain
is one of the base conditions. For the purpose of grade adjustment, specific
dewngrade segments are treated as level terrain.

If vi (vd or vo ) >= 1,700 pc/h, terminate analysis-the LOS is F.

For the analysis direction only and for v>200 veh/h.

For the analysis direction only.

Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a
specific downgrade.

g w N



