


TWO-WAY TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst Tetra Tech ISG 
Agency or Company Rosemont Copper Company 
Date Performed 12/14/2008 
Analysis Time Period Peak Season, Weekday, PM 

Highway SR 83 
From/To Hidden Valley Rd./Greaterville 
Jurisdiction Pima County 
Analysis Year Operations Year 20, Carpool  

Input Data

    

   

 Class I highway     Class II highway 

 Terrain          Level        Rolling 

Two-way hourly volume            408 veh/h  
Directional split                         50 / 50  
Peak-hour factor, PHF               0.88  
No-passing zone                         100  

 % Trucks and Buses , PT          5 %
 

% Recreational vehicles, PR       4%
 

Access points/ mi                          0 

gfedc gfedcb

gfedc gfedcb

Average Travel Speed

Grade adjustment factor, f
G
 (Exhibit 20-7)   0.93  

Passenger-car equivalents for trucks, ET (Exhibit 20-9)   1.9  

Passenger-car equivalents for RVs, ER (Exhibit 20-9)
  1.1  

Heavy-vehicle adjustment factor,  fHV   fHV=1/ (1+ PT(ET-1)+PR(ER-1) )  
  0.953  

Two-way flow rate1, vp (pc/h)      vp=V/ (PHF * fG * fHV)
  523  

v
p
 * highest directional split proportion2 (pc/h)   262  

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

Field Measured speed, S
FM

    mi/h

Observed volume, Vf
   veh/h

Free-flow speed, FFS  FFS=S
FM

+0.00776(V
f
/ f
HV

 )   57.4   mi/h

Base free-flow speed, BFFSFM

  
60.0 
  
mi/h

Adj. for lane width and shoulder width3, fLS (Exhibit 20-5) 

  2.6 
  
mi/h

Adj. for access points, fA (Exhibit 20-6)

  0.0 
  
mi/h

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

  
57.4 
  
mi/h
 

Adj. for no-passing zones, fnp ( mi/h) (Exhibit 20-11)   4.1   

Average travel speed, ATS ( mi/h) ATS=FFS-0.00776vp-fnp
  49.2   

Percent Time-Spent-Following

Grade Adjustment factor, fG (Exhibit 20-8)
  0.94  

Passenger-car equivalents for trucks, ET (Exhibit 20-10)
  1.5  

Passenger-car equivalents for RVs, ER (Exhibit 20-10)
  1.0  

Heavy-vehicle adjustment factor, fHV   fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 
  0.976  

Two-way flow rate1, v
p
 (pc/h)       v

p
=V/ (PHF * f

G
 * f

HV
)   506  

v
p
 * highest directional split proportion2 (pc/h)   253  

Base percent time-spent-following, BPTSF(%)       BPTSF=100(1-e-0.000879vp)   35.9  

Adj. for directional distribution and no-passing zone, f
d/hp

(%)(Exh. 20-12)   22.5  

Percent time-spent-following, PTSF(%) PTSF=BPTSF+f 
d/np

  58.4  
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 for Class I or 20-4 for Class II)   C  
Volume to capacity ratio v/c    v/c=Vp/ 3,200 

  0.16  

Peak 15-min veh-miles of travel,VMT15 (veh- mi)   VMT15= 0.25Lt(V/PHF)
  695  

Peak-hour vehicle-miles of travel, VMT60   (veh- mi)     VMT60=V*Lt 
  2448  

Peak 15-min total travel time, TT
15
(veh-h)    TT

15
= VMT

15
/ATS   14.1  

Notes

1. If vp >= 3,200 pc/h, terminate analysis-the LOS is F.              2. If highest directional split vp>= 1,700 pc/h, terminated anlysis-the LOS is F. 
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TWO-WAY TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst Tetra Tech ISG 
Agency or Company Rosemont Copper Company 
Date Performed 12/14/2008 
Analysis Time Period Peak Season, Weekend, PM 

Highway SR 83 
From/To I-10 ramp/Hidden Valley Rd. 
Jurisdiction Pima County 
Analysis Year Operations Year 20, Carpool  

Input Data

    

   

 Class I highway     Class II highway 

 Terrain          Level        Rolling 

Two-way hourly volume            613 veh/h  
Directional split                         50 / 50  
Peak-hour factor, PHF               0.88  
No-passing zone                         100  

 % Trucks and Buses , PT          6 %
 

% Recreational vehicles, PR       4%
 

Access points/ mi                          1 

gfedc gfedcb

gfedc gfedcb

Average Travel Speed

Grade adjustment factor, f
G
 (Exhibit 20-7)   0.93  

Passenger-car equivalents for trucks, ET (Exhibit 20-9)   1.9  

Passenger-car equivalents for RVs, ER (Exhibit 20-9)
  1.1  

Heavy-vehicle adjustment factor,  fHV   fHV=1/ (1+ PT(ET-1)+PR(ER-1) )  
  0.945  

Two-way flow rate1, vp (pc/h)      vp=V/ (PHF * fG * fHV)
  792  

v
p
 * highest directional split proportion2 (pc/h)   396  

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

Field Measured speed, S
FM

    mi/h

Observed volume, Vf
   veh/h

Free-flow speed, FFS  FFS=S
FM

+0.00776(V
f
/ f
HV

 )   57.2   mi/h

Base free-flow speed, BFFSFM

  
60.0 
  
mi/h

Adj. for lane width and shoulder width3, fLS (Exhibit 20-5) 

  2.6 
  
mi/h

Adj. for access points, fA (Exhibit 20-6)

  0.3 
  
mi/h

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

  
57.2 
  
mi/h
 

Adj. for no-passing zones, fnp ( mi/h) (Exhibit 20-11)   3.0   

Average travel speed, ATS ( mi/h) ATS=FFS-0.00776vp-fnp
  48.0   

Percent Time-Spent-Following

Grade Adjustment factor, fG (Exhibit 20-8)
  0.94  

Passenger-car equivalents for trucks, ET (Exhibit 20-10)
  1.5  

Passenger-car equivalents for RVs, ER (Exhibit 20-10)
  1.0  

Heavy-vehicle adjustment factor, fHV   fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 
  0.971  

Two-way flow rate1, v
p
 (pc/h)       v

p
=V/ (PHF * f

G
 * f

HV
)   763  

v
p
 * highest directional split proportion2 (pc/h)   382  

Base percent time-spent-following, BPTSF(%)       BPTSF=100(1-e-0.000879vp)   48.9  

Adj. for directional distribution and no-passing zone, f
d/hp

(%)(Exh. 20-12)   16.3  

Percent time-spent-following, PTSF(%) PTSF=BPTSF+f 
d/np

  65.2  
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 for Class I or 20-4 for Class II)   C  
Volume to capacity ratio v/c    v/c=Vp/ 3,200 

  0.25  

Peak 15-min veh-miles of travel,VMT15 (veh- mi)   VMT15= 0.25Lt(V/PHF)
  1741  

Peak-hour vehicle-miles of travel, VMT60   (veh- mi)     VMT60=V*Lt 
  6130  

Peak 15-min total travel time, TT
15
(veh-h)    TT

15
= VMT

15
/ATS   36.3  

Notes

1. If vp >= 3,200 pc/h, terminate analysis-the LOS is F.              2. If highest directional split vp>= 1,700 pc/h, terminated anlysis-the LOS is F. 

HCS2000
TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1f

Page 1 of 1Two-Way

3/13/2009file://C:\Documents and Settings\seri.park\Local Settings\Temp\s2k2D1.tmp



TWO-WAY TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst Tetra Tech ISG 
Agency or Company Rosemont Copper Company 
Date Performed 12/14/2008 
Analysis Time Period Peak Season, Weekend, PM 

Highway SR 83 
From/To Hidden Valley Rd./Greaterville 
Jurisdiction Pima County 
Analysis Year Operations Year 20, Carpool  

Input Data

    

   

 Class I highway     Class II highway 

 Terrain          Level        Rolling 

Two-way hourly volume            416 veh/h  
Directional split                         50 / 50  
Peak-hour factor, PHF               0.88  
No-passing zone                         100  

 % Trucks and Buses , PT          6 %
 

% Recreational vehicles, PR       4%
 

Access points/ mi                          0 

gfedc gfedcb

gfedc gfedcb

Average Travel Speed

Grade adjustment factor, f
G
 (Exhibit 20-7)   0.93  

Passenger-car equivalents for trucks, ET (Exhibit 20-9)   1.9  

Passenger-car equivalents for RVs, ER (Exhibit 20-9)
  1.1  

Heavy-vehicle adjustment factor,  fHV   fHV=1/ (1+ PT(ET-1)+PR(ER-1) )  
  0.945  

Two-way flow rate1, vp (pc/h)      vp=V/ (PHF * fG * fHV)
  538  

v
p
 * highest directional split proportion2 (pc/h)   269  

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

Field Measured speed, S
FM

    mi/h

Observed volume, Vf
   veh/h

Free-flow speed, FFS  FFS=S
FM

+0.00776(V
f
/ f
HV

 )   57.4   mi/h

Base free-flow speed, BFFSFM

  
60.0 
  
mi/h

Adj. for lane width and shoulder width3, fLS (Exhibit 20-5) 

  2.6 
  
mi/h

Adj. for access points, fA (Exhibit 20-6)

  0.0 
  
mi/h

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

  
57.4 
  
mi/h
 

Adj. for no-passing zones, fnp ( mi/h) (Exhibit 20-11)   4.1   

Average travel speed, ATS ( mi/h) ATS=FFS-0.00776vp-fnp
  49.1   

Percent Time-Spent-Following

Grade Adjustment factor, fG (Exhibit 20-8)
  0.94  

Passenger-car equivalents for trucks, ET (Exhibit 20-10)
  1.5  

Passenger-car equivalents for RVs, ER (Exhibit 20-10)
  1.0  

Heavy-vehicle adjustment factor, fHV   fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 
  0.971  

Two-way flow rate1, v
p
 (pc/h)       v

p
=V/ (PHF * f

G
 * f

HV
)   518  

v
p
 * highest directional split proportion2 (pc/h)   259  

Base percent time-spent-following, BPTSF(%)       BPTSF=100(1-e-0.000879vp)   36.6  

Adj. for directional distribution and no-passing zone, f
d/hp

(%)(Exh. 20-12)   22.3  

Percent time-spent-following, PTSF(%) PTSF=BPTSF+f 
d/np

  58.8  
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 for Class I or 20-4 for Class II)   C  
Volume to capacity ratio v/c    v/c=Vp/ 3,200 

  0.17  

Peak 15-min veh-miles of travel,VMT15 (veh- mi)   VMT15= 0.25Lt(V/PHF)
  709  

Peak-hour vehicle-miles of travel, VMT60   (veh- mi)     VMT60=V*Lt 
  2496  

Peak 15-min total travel time, TT
15
(veh-h)    TT

15
= VMT

15
/ATS   14.4  

Notes

1. If vp >= 3,200 pc/h, terminate analysis-the LOS is F.              2. If highest directional split vp>= 1,700 pc/h, terminated anlysis-the LOS is F. 
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SEGMENT 

SCENARIO 2 

AZ-83 ROADWAY MODIFICATION 

 



TWO-WAY TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst Tetra Tech ISG 
Agency or Company Rosemont Copper Company 
Date Performed 12/14/2008 
Analysis Time Period Peak Season, Weekday, PM 

Highway AZ 83 
From/To I-10 ramp/Hidden Valley Rd 
Jurisdiction Pima County 
Analysis Year Operations Year 20, Mit2  

Input Data

    

   

 Class I highway     Class II highway 

 Terrain          Level        Rolling 

Two-way hourly volume            731 veh/h  
Directional split                         50 / 50  
Peak-hour factor, PHF               0.88  
No-passing zone                         95  

 % Trucks and Buses , PT          5 %
 

% Recreational vehicles, PR       4%
 

Access points/ mi                          1 

gfedc gfedcb

gfedc gfedcb

Average Travel Speed

Grade adjustment factor, f
G
 (Exhibit 20-7)   0.93  

Passenger-car equivalents for trucks, ET (Exhibit 20-9)   1.9  

Passenger-car equivalents for RVs, ER (Exhibit 20-9)
  1.1  

Heavy-vehicle adjustment factor,  fHV   fHV=1/ (1+ PT(ET-1)+PR(ER-1) )  
  0.953  

Two-way flow rate1, vp (pc/h)      vp=V/ (PHF * fG * fHV)
  937  

v
p
 * highest directional split proportion2 (pc/h)   469  

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

Field Measured speed, S
FM

    mi/h

Observed volume, Vf
   veh/h

Free-flow speed, FFS  FFS=S
FM

+0.00776(V
f
/ f
HV

 )   57.2   mi/h

Base free-flow speed, BFFSFM

  
60.0 
  
mi/h

Adj. for lane width and shoulder width3, fLS (Exhibit 20-5) 

  2.6 
  
mi/h

Adj. for access points, fA (Exhibit 20-6)

  0.3 
  
mi/h

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

  
57.2 
  
mi/h
 

Adj. for no-passing zones, fnp ( mi/h) (Exhibit 20-11)   2.6   

Average travel speed, ATS ( mi/h) ATS=FFS-0.00776vp-fnp
  47.2   

Percent Time-Spent-Following

Grade Adjustment factor, fG (Exhibit 20-8)
  0.94  

Passenger-car equivalents for trucks, ET (Exhibit 20-10)
  1.5  

Passenger-car equivalents for RVs, ER (Exhibit 20-10)
  1.0  

Heavy-vehicle adjustment factor, fHV   fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 
  0.976  

Two-way flow rate1, v
p
 (pc/h)       v

p
=V/ (PHF * f

G
 * f

HV
)   906  

v
p
 * highest directional split proportion2 (pc/h)   453  

Base percent time-spent-following, BPTSF(%)       BPTSF=100(1-e-0.000879vp)   54.9  

Adj. for directional distribution and no-passing zone, f
d/hp

(%)(Exh. 20-12)   13.9  

Percent time-spent-following, PTSF(%) PTSF=BPTSF+f 
d/np

  68.8  
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 for Class I or 20-4 for Class II)   C  
Volume to capacity ratio v/c    v/c=Vp/ 3,200 

  0.29  

Peak 15-min veh-miles of travel,VMT15 (veh- mi)   VMT15= 0.25Lt(V/PHF)
  2077  

Peak-hour vehicle-miles of travel, VMT60   (veh- mi)     VMT60=V*Lt 
  7310  

Peak 15-min total travel time, TT
15
(veh-h)    TT

15
= VMT

15
/ATS   44.0  

Notes

1. If vp >= 3,200 pc/h, terminate analysis-the LOS is F.              2. If highest directional split vp>= 1,700 pc/h, terminated anlysis-the LOS is F. 
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TWO-WAY TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst Tetra Tech ISG 
Agency or Company Rosemont Copper Company 
Date Performed 12/14/2008 
Analysis Time Period Peak Season, Weekday, PM 

Highway AZ 83 
From/To Hidden Valley Rd./Greaterville 
Jurisdiction Pima County 
Analysis Year Operations Year 20, Mit2  

Input Data

    

   

 Class I highway     Class II highway 

 Terrain          Level        Rolling 

Two-way hourly volume            559 veh/h  
Directional split                         50 / 50  
Peak-hour factor, PHF               0.88  
No-passing zone                         91  

 % Trucks and Buses , PT          5 %
 

% Recreational vehicles, PR       4%
 

Access points/ mi                          0 

gfedc gfedcb

gfedc gfedcb

Average Travel Speed

Grade adjustment factor, f
G
 (Exhibit 20-7)   0.93  

Passenger-car equivalents for trucks, ET (Exhibit 20-9)   1.9  

Passenger-car equivalents for RVs, ER (Exhibit 20-9)
  1.1  

Heavy-vehicle adjustment factor,  fHV   fHV=1/ (1+ PT(ET-1)+PR(ER-1) )  
  0.953  

Two-way flow rate1, vp (pc/h)      vp=V/ (PHF * fG * fHV)
  717  

v
p
 * highest directional split proportion2 (pc/h)   359  

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

Field Measured speed, S
FM

    mi/h

Observed volume, Vf
   veh/h

Free-flow speed, FFS  FFS=S
FM

+0.00776(V
f
/ f
HV

 )   57.4   mi/h

Base free-flow speed, BFFSFM

  
60.0 
  
mi/h

Adj. for lane width and shoulder width3, fLS (Exhibit 20-5) 

  2.6 
  
mi/h

Adj. for access points, fA (Exhibit 20-6)

  0.0 
  
mi/h

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

  
57.4 
  
mi/h
 

Adj. for no-passing zones, fnp ( mi/h) (Exhibit 20-11)   3.2   

Average travel speed, ATS ( mi/h) ATS=FFS-0.00776vp-fnp
  48.6   

Percent Time-Spent-Following

Grade Adjustment factor, fG (Exhibit 20-8)
  0.94  

Passenger-car equivalents for trucks, ET (Exhibit 20-10)
  1.5  

Passenger-car equivalents for RVs, ER (Exhibit 20-10)
  1.0  

Heavy-vehicle adjustment factor, fHV   fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 
  0.976  

Two-way flow rate1, v
p
 (pc/h)       v

p
=V/ (PHF * f

G
 * f

HV
)   693  

v
p
 * highest directional split proportion2 (pc/h)   347  

Base percent time-spent-following, BPTSF(%)       BPTSF=100(1-e-0.000879vp)   45.6  

Adj. for directional distribution and no-passing zone, f
d/hp

(%)(Exh. 20-12)   17.7  

Percent time-spent-following, PTSF(%) PTSF=BPTSF+f 
d/np

  63.4  
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 for Class I or 20-4 for Class II)   C  
Volume to capacity ratio v/c    v/c=Vp/ 3,200 

  0.22  

Peak 15-min veh-miles of travel,VMT15 (veh- mi)   VMT15= 0.25Lt(V/PHF)
  953  

Peak-hour vehicle-miles of travel, VMT60   (veh- mi)     VMT60=V*Lt 
  3354  

Peak 15-min total travel time, TT
15
(veh-h)    TT

15
= VMT

15
/ATS   19.6  

Notes

1. If vp >= 3,200 pc/h, terminate analysis-the LOS is F.              2. If highest directional split vp>= 1,700 pc/h, terminated anlysis-the LOS is F. 
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TWO-WAY TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst Tetra Tech ISG 
Agency or Company Rosemont Copper Company 
Date Performed 12/14/2008 
Analysis Time Period Peak Season, Weekend, PM 

Highway AZ 83 
From/To I-10 ramp/Hidden Valley Rd. 
Jurisdiction Pima County 
Analysis Year Operations Year 20, Mit2  

Input Data

    

   

 Class I highway     Class II highway 

 Terrain          Level        Rolling 

Two-way hourly volume            702 veh/h  
Directional split                         50 / 50  
Peak-hour factor, PHF               0.88  
No-passing zone                         95  

 % Trucks and Buses , PT          6 %
 

% Recreational vehicles, PR       4%
 

Access points/ mi                          1 

gfedc gfedcb

gfedc gfedcb

Average Travel Speed

Grade adjustment factor, f
G
 (Exhibit 20-7)   0.93  

Passenger-car equivalents for trucks, ET (Exhibit 20-9)   1.9  

Passenger-car equivalents for RVs, ER (Exhibit 20-9)
  1.1  

Heavy-vehicle adjustment factor,  fHV   fHV=1/ (1+ PT(ET-1)+PR(ER-1) )  
  0.945  

Two-way flow rate1, vp (pc/h)      vp=V/ (PHF * fG * fHV)
  908  

v
p
 * highest directional split proportion2 (pc/h)   454  

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

Field Measured speed, S
FM

    mi/h

Observed volume, Vf
   veh/h

Free-flow speed, FFS  FFS=S
FM

+0.00776(V
f
/ f
HV

 )   57.2   mi/h

Base free-flow speed, BFFSFM

  
60.0 
  
mi/h

Adj. for lane width and shoulder width3, fLS (Exhibit 20-5) 

  2.6 
  
mi/h

Adj. for access points, fA (Exhibit 20-6)

  0.3 
  
mi/h

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

  
57.2 
  
mi/h
 

Adj. for no-passing zones, fnp ( mi/h) (Exhibit 20-11)   2.7   

Average travel speed, ATS ( mi/h) ATS=FFS-0.00776vp-fnp
  47.4   

Percent Time-Spent-Following

Grade Adjustment factor, fG (Exhibit 20-8)
  0.94  

Passenger-car equivalents for trucks, ET (Exhibit 20-10)
  1.5  

Passenger-car equivalents for RVs, ER (Exhibit 20-10)
  1.0  

Heavy-vehicle adjustment factor, fHV   fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 
  0.971  

Two-way flow rate1, v
p
 (pc/h)       v

p
=V/ (PHF * f

G
 * f

HV
)   874  

v
p
 * highest directional split proportion2 (pc/h)   437  

Base percent time-spent-following, BPTSF(%)       BPTSF=100(1-e-0.000879vp)   53.6  

Adj. for directional distribution and no-passing zone, f
d/hp

(%)(Exh. 20-12)   14.3  

Percent time-spent-following, PTSF(%) PTSF=BPTSF+f 
d/np

  67.9  
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 for Class I or 20-4 for Class II)   C  
Volume to capacity ratio v/c    v/c=Vp/ 3,200 

  0.28  

Peak 15-min veh-miles of travel,VMT15 (veh- mi)   VMT15= 0.25Lt(V/PHF)
  1994  

Peak-hour vehicle-miles of travel, VMT60   (veh- mi)     VMT60=V*Lt 
  7020  

Peak 15-min total travel time, TT
15
(veh-h)    TT

15
= VMT

15
/ATS   42.1  

Notes

1. If vp >= 3,200 pc/h, terminate analysis-the LOS is F.              2. If highest directional split vp>= 1,700 pc/h, terminated anlysis-the LOS is F. 
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TWO-WAY TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information

Analyst Tetra Tech ISG 
Agency or Company Rosemont Copper Company 
Date Performed 12/14/2008 
Analysis Time Period Peak Season, Weekend, PM 

Highway AZ 83 
From/To Hidden Valley Rd./Greaterville 
Jurisdiction Pima County 
Analysis Year Operations Year 20, Mit2  

Input Data

    

   

 Class I highway     Class II highway 

 Terrain          Level        Rolling 

Two-way hourly volume            535 veh/h  
Directional split                         50 / 50  
Peak-hour factor, PHF               0.88  
No-passing zone                         91  

 % Trucks and Buses , PT          6 %
 

% Recreational vehicles, PR       4%
 

Access points/ mi                          0 

gfedc gfedcb

gfedc gfedcb

Average Travel Speed

Grade adjustment factor, f
G
 (Exhibit 20-7)   0.93  

Passenger-car equivalents for trucks, ET (Exhibit 20-9)   1.9  

Passenger-car equivalents for RVs, ER (Exhibit 20-9)
  1.1  

Heavy-vehicle adjustment factor,  fHV   fHV=1/ (1+ PT(ET-1)+PR(ER-1) )  
  0.945  

Two-way flow rate1, vp (pc/h)      vp=V/ (PHF * fG * fHV)
  692  

v
p
 * highest directional split proportion2 (pc/h)   346  

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

Field Measured speed, S
FM

    mi/h

Observed volume, Vf
   veh/h

Free-flow speed, FFS  FFS=S
FM

+0.00776(V
f
/ f
HV

 )   57.4   mi/h

Base free-flow speed, BFFSFM

  
60.0 
  
mi/h

Adj. for lane width and shoulder width3, fLS (Exhibit 20-5) 

  2.6 
  
mi/h

Adj. for access points, fA (Exhibit 20-6)

  0.0 
  
mi/h

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

  
57.4 
  
mi/h
 

Adj. for no-passing zones, fnp ( mi/h) (Exhibit 20-11)   3.3   

Average travel speed, ATS ( mi/h) ATS=FFS-0.00776vp-fnp
  48.7   

Percent Time-Spent-Following

Grade Adjustment factor, fG (Exhibit 20-8)
  0.94  

Passenger-car equivalents for trucks, ET (Exhibit 20-10)
  1.5  

Passenger-car equivalents for RVs, ER (Exhibit 20-10)
  1.0  

Heavy-vehicle adjustment factor, fHV   fHV=1/ (1+ PT(ET-1)+PR(ER-1) ) 
  0.971  

Two-way flow rate1, v
p
 (pc/h)       v

p
=V/ (PHF * f

G
 * f

HV
)   666  

v
p
 * highest directional split proportion2 (pc/h)   333  

Base percent time-spent-following, BPTSF(%)       BPTSF=100(1-e-0.000879vp)   44.3  

Adj. for directional distribution and no-passing zone, f
d/hp

(%)(Exh. 20-12)   18.4  

Percent time-spent-following, PTSF(%) PTSF=BPTSF+f 
d/np

  62.8  
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 for Class I or 20-4 for Class II)   C  
Volume to capacity ratio v/c    v/c=Vp/ 3,200 

  0.22  

Peak 15-min veh-miles of travel,VMT15 (veh- mi)   VMT15= 0.25Lt(V/PHF)
  912  

Peak-hour vehicle-miles of travel, VMT60   (veh- mi)     VMT60=V*Lt 
  3210  

Peak 15-min total travel time, TT
15
(veh-h)    TT

15
= VMT

15
/ATS   18.7  

Notes

1. If vp >= 3,200 pc/h, terminate analysis-the LOS is F.              2. If highest directional split vp>= 1,700 pc/h, terminated anlysis-the LOS is F. 
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