





DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
n

Analyst MKL Foresthill Road - WB - Mitig.
Agency or Company MRO Engineers, Inc. From/To Bridge to Spring Garden Road
Date Performed 2/27/07 Jurisdiction Placer County

Analysis Time Period AM Peak Hour Analysis Year Year 2030 Without Forest Ranch

Highway / Direction of Travel

Proi

t Description: Foresthill Divide Community Plan

253veh/h

‘‘‘‘‘‘‘‘‘‘‘‘‘ ¥ Shoulder width tt
-~ Lane width I it
——3» | Lane width it
_____________ + Shoulderwidth . 1t |
Segment length, L, mi
Analysis direction vol., V4 888veh/h
Opposing direction vol., V,

¥ ClassIhighway T Class Ii highway

Terrain ¢ Level l_ Rolling
Grade Length  4.00 mi Up/down -3.0
Peak-hour factor, PHF 0.88
No-passing zone 88%

Show lorhArrow 0 Trucks and Buses , Py 2%

% Recreational vehicles, Pg 2%
Access points/ mi 2

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, Ey (Exhibit 20-9 or 20-15) 1.1 7.5
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, f =1/ (1+ P1(E1~1)+Pg(Eg-1) ) 0.998 0.885
Grade adjustment factor 1, fg (Exhibit 20-7 or 20-13) 1.00 0.94
Directional flow rate?, vi(pc/h) vi=V/(PHF " fg) 1011 346
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
) . Base free-flow speed?, BFFSgy 60.0 mi/h
Field measured speed3, Sgy mith ) ) ) )
Adj. for lane width and shoulder width,3 f g(Exh 20-5) 0.0 mih
Observed volume3, V; veh/h i ) . )
) Adj. for access points?, f, (Exhibit 20-5) 0.5 mi/h
Free-flow speed, FFSy FFS=Sgy+0.00776(VY fyy ) mi/h )
: . - . Free-flow speed, FFSy (FSS=BFFS-f 5-f)) 59.5 mi/h
Adjustment for no-passing zones, f,,  (Exhibit 20-19) 3.1 mih 458 mim

Average travel speed, ATS=FFS-0.00776v,-f,,

Percent time-spent-following, PTSF(%)

Opposmg 4E>)lre‘ctior>1 ’(o)“

Passenger-car equivalents for trucks, E¢(Exhibit 20-10 or 20-16) 1.5
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, i, =1/ (1+ PH{E{-1)+Pg(Eg-1) ) 1.000 0.990
Grade adjustment factor?, f (Exhibit 20-8 or 20-14) 1.00 1.00
Directional flow rate2, vi(pc/h)=V/(PHF *f* fo) 1009 290
Base percent time-spent-following*, BPTSF(%)=100(1 -eavd®) 71.7
Adj. for no-passing zone, f,, (Exhibit. 20-20) 24.1

=BPTSF+f 90.4

Level of sérvuce, LOS (Exhibit 20-3‘c‘>'r 20-4) E
Volume to capacity ratio, v/c=V,/ 1,700 0.59
Peak 15-min veh-miles of travel, VMT, g (veh- mi)=0.25L(V/PHF) 2725
Peak-hour vehicle-miles of travel, VMTgg(veh- mi)=V*L 9590
59.4

Peak 15-min total travel time, TT5(veh-h)=VMT,s/ATS

1. If the highway is extended segment (level) or rolfing terrain, fG=1.0 .
2. If vi{v4 or v) >=1,700 pc/h, terminate analysis--the LOS is F.

3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.

5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE WORKSHEET
Ji¢ atlo
Highway of Travel Foresthill Road - WB - Mitig.

Analyst MKL

Agency or Company MRO Engineers, Inc. From/To Bridge to Spring Garden Road
Date Performed 2/27/07 Jurisdiction Placer County
Analysis Time Period AM Peak Hour Analysis Year Year 2030 Without Forest Ranch
Project Description:  Foresthill Divide Community Plan
Wbt Datd. ~ _—
¥ Classihighway I Class Ii highway
- Opposing direction -—
e Analysis direction —
Ly I—pl Lao '-d
L Show North Arrow
Total length of analysis segment, L, ( mi) 10.8
Length of two-lane highway upstream of the passing lane, L, (mi) 4.8
Length of passing lane including tapers , Ly (mi) LS
Average travel speed, ATS, (from Directional Two-Lane Highway Segment Worksheet) 458
Percent time-spent-following, PTSF, (from Directional Two-Lane Highway Segment 90.4
Worksheet) )
Level of service!, LOS, (from Directional Two-Lane Highway Segment Worksheet) E
Av Travel s fé’e‘( ; - - ———e - -
Downstream length of two-lane highway within effective length of passing lane for 170
average travel speed, Ly, ( mi) (Exhibit 20-23) :
Length of two-fane highway downstream of effective length of the passing lane for Py
avg travel speed, Ly (mi) Ly=b-(L g+ Lye) ’
Adj. factor for the effect of passing lane on average speed, f;; (Exhibit 20-24) 111
Average travel speed including passing lane?, ATS,, = (ATS* L) / (Ly+Lg+(Ly/fo)+ 469
(Clye/(1+1) )
Pércent Time-Spent-Followin

Downstream length of two-lane highway within effective length of passing lane for
percent time-spent-following, Ly, ( mi)(Exhibit 20-23)

3.60

Length of two-lane highway downstream of effective length of the passing lane for
percent-time-following, 0.90
Ly (miy=L(Ly* Lyt Lge)

Adj. factor for the effect of passing lane on percent time-spent-following, fo(Exhibit 0.62
20-24)

Percent time-spent-following including passing lane3, PTSF (%)
PTSFy= PTSFy[ L +#Ly+ Lo ((1+5)/2)Lge )L

79.9

lormanc
Level of service including passing lane LOS; (Exhibit 20-3 or 20-4) D
Peak 15-min total travel time, TT s(veh-h) TTs= VMT,s/ATS, 381

1. If LOS,=F, passing lane analysis cannot be performed.

2. If L4 <0, use alternative Equation 20-22.

3. If L4<0, use alternative Equation 20-20.

4. vic, VMT,; and VMT,, are calculated on Directional Two-Lane Highway Segment Worksheet.
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General Information

Analyst

MKL Foresthill Road - WB - Mtig.
Agency or Company MRO Engineers, Inc. From/To Spring Garden to Todd Valley W
Date Performed 2/27/07 Jurisdiction Placer County
Analysis Time Period AM Peak Hour Analysis Year Year 2030 Without Forest Ranch

Highway / Direction of Travel

¥ Shoulder width 1t
-— Lane width it
— | Lane width e it
_____________ v_Shoulderwidth 1 |
Segment length, |, mi
Analysis direction vol., V4 605veh/h
328vehih

Opposing direction vol., V,

% Classinighway [ Class It highway

Terrain ¢ Level . Rolling
Grade Length 1.70 mi Up/down -3.4
Peak-hour factor, PHF 0.88
No-passing zone 100%

Show NorthArrow 70 T7ucks and Buses , Py 2%
% Recreational vehicles, P~ 2%
Access points/ mi 5

Aver ol Speed e - el
Analysis Direction (d) Opposing Direction (0)
Passenger-car equivalents for trucks, Ey (Exhibit 20-9 or 20-15) 1.1 57
Passenger-car equivalents for RVs, Ex (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, f,,,=1/ (1+ P7(E+-1)+Pg(Eg-1) ) 0.998 0.915
Grade adjustment factor !, fg (Exhibit 20-7 or 20-13) 1.00 0.98
Directional flow rate?, v(pc/h) v=V{(PHF " fo) 689 415
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
. Base free-flow speed?, BFFS 60.0 mi/h
Field measured speed3, Sy mith ) ) P ™o ;
Adj. for lane width and shoulder width,3 f, g(Exh 20-5) 0.0 mith
Observed volume3, V; veh/h ’ i . )
. Adj. for access points3, f, (Exhibit 20-5) 1.3 mih
Free-flow speed, FFSy; FFS=Sgy+0.00776(V{ fiy ) mith )
) . - . Free-flow speed, FFS; (FSS=BFFS-f s-fs) 58.8 mith
Adjustment for no-passing zones, f,, (Exhibit 20-19) 2.8 mih

Average travel speed, ATS=FFS-0.00776vf,, 47.4 mith

Percent Time-Spent-Fallowir

Percent time-spent-following, PTSF(%)

rl;’r.?%

Analysis Direction (d) ' ’()'ppbsin4gﬂD‘i‘réc.tic’>’n (o) -

Passenger-car equivalents for trucks, Eq(Exhibit 20-10 or 20-16) 1.0 1.0
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, f;,=1/ (1+ Py(E-1)+Pr(Eg-1) } 1.000 1.000
Grade adjustment factor?, f (Exhibit 20-8 or 20-14) 1.00 0.94
Directional flow rate?, v;(pc/h)=V/(PHF*f,,* fc) 688 395
Base percent time-spent-following#, BPTSF(%)=100(1 -eavg® ) 59.9
Adj. for no-passing zone, f,, (Exhibit. 20-20) 33.1

=BPTSF+ 80.9

Peak 15-min total travel time, TT,5(veh-h)=VMT,5/ATS

LéQe] ofi service, LOS ("Es('}{iblt 26-3 ‘or 204) E
Volume to capacity ratio, v/c=V,/ 1,700 0.41
Peak 15-min veh-miles of travel, VMT,5 (veh- mi)=0.25L,(V/PHF) 292
Peak-hour vehicle-miles of travel, VMTgo(veh- mi)=V*L, 1029
6.2

1. If the highway is extended segment (level) or rolling terrain, {G=1.0 .
2. If vi{v4 or v;) >=1,700 pc/h, terminate analysis--the LOS is F.

3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.

5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT

WORKSHEET WITH PASSING LANE WORKSHEET

: | Site Infarmation
MKL Highway of Travel Foresthill Road - WB - Mtig.
Agency or Company MRQ Engineers, Inc. From/To Spring Garden to Todd Valley W
Date Performed 2/27/07 Jurisdiction Placer County
Analysis Time Period AM Peak Hour Analysis Year Year 2030 Without Forest Ranch

Project Description: Foresthill Divide Community Plan

¥ Class | highway = Class Il highway

Opposing direction

Analysis direction

Lu LpI Lde I—d
L Showe Horth Arrow
Total length of analysis segment, L, ( mi) 1.7
Length of two-lane highway upstream of the passing lane, L, ( i) 1.0
Length of passing lane including tapers , L ( i) 0.2
Average travel speed, ATS, (from Directional Two-Lane Highway Segment Worksheet) 474
Percent time-spent-following, PTSF, (from Directional Two-Lane Highway Segment 0.9
Worksheet)
E

Level of servicel, LOS (from Directional Two-Lane Highway Segment Worksheet)

Downstream length of two-lane highway within effective length of passing lane for

average travel speed, Ly, ( mi) (Exhibit 20-23) L.70
Length of two-lane highway downstream of effective length of the passing fane for

. -1.20
avg travel speed, Ly (mi) Ly=L(L, Lo+ Lgo)
Adj. factor for the effect of passing fane on average speed, f; (Exhibit 20-24) L1
Average travel speed including passing lane?, ATSy = (ATSy* L) / (LytLg+(Lof/fo)+ 192

2Ly /(1+) )

Downstream length of two-lane highway within effective length of passing lane for

PTSF,= PTSF [ L (#Lgt byt ((141)/2)L g0l

percent time-spent-following, Ly, ( mi)(Exhibit 20-23) >80
Length of two-lane highway downstream of effective length of the passing lane for

percent-time-following, -5.30
Ly (m)=Le(L* Lyt Lge)

Adj. factor for the effect of passing lane on percent time-spent-following, f,(Exhibit 0.62
20-24)

Percent time-spent-following including passing lane?, PTSF (%) 68.7

Level of service including passing lane LOS, (Exhibit 20-3 or 20-4)

Peak 15-min total travel time, TT g(veh-h) TTs= VMT,s/ATS,,

1. If LOS,=F, passing lane analysis cannot be performed.
2. If Ly <0, use alternative Equation 20-22.
3. If Ly<0, use alternative Equation 20-20.

4. vic, VMT 5 and VMTy, are calculated on Directional Two-Lane Highway Segment Worksheet.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

[ It

Analyst MKL Highway / Direction of Travel Foresthill Road - WB - Mitig.
Agency or Company MRO Engineers, Inc. From/To Bridge to Spring Garden Road
Date Performed 2/27/07 Jurisdiction Placer County

Analysis Time Period PM Peak Hour Analysis Year Year 2030 Without Forest Ranch

————————————— ! . Shoulder width it ’
-— Lane width it M Classt highway I Classil highway
- Lane width t Terrain . Level 1 Rolling
_____________ v Shoulderwidth 1 | Grade Length 4.00 mi  Up/down -3.0
- Peak-hour factor, PHF 0.76
- No-passing zone 88%
Segment length. L' e L Show Norih Arroee % Trucks and Buses , Py 4%
% Recreational vehicles, Pg 2%
Analysis direction vol., Vg4 341veh/h Access points/ mi 2

Opposing direction vol., V, 899veh/h

Analysis Direction (d) Opposing Direction (0)
Passenger-car equivalents for trucks, Ey (Exhibit 20-9 or 20-15) 1.2 57
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, =1/ (1+ Pr{Er-1)+Pr(Eg-1) ) 0.992 0.842
Grade adjustment factor 1, g (Exhibit 20-7 or 20-13) 1.00 0.95
Directional flow rate?, v{pc/h) vi=V{(PHF*f* fg) 452 1479
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
) ; Base free-flow speed?, BFFSgy 60.0 mi/h
Field measured speed?, Sgy mi/h ) ) . )
Adj. for fane width and shoulder width,? f_ g(Exh 20-5) 0.0 mih
Observed volume?, V¢ vehth i ) - )
. Adj. for access points3, f, (Exhibit 20-5) 0.5- mith
Free-flow speed, FFS; FFS=Sg+0.00776(V{ fy ) mi/h )
) . - . Free-flow speed, FFSy (FSS=BFFS-f g-f) 59.5 mi/h
Adjustment for no-passing zones, f,, (Exhibit 20-19) 0.8 mi/h

o

Average travel speed, ATS=FFS-0.00776v, 43.7 mih

' Anélysisw Direcﬁon (d) Opposing Directio'h’(é) —

Passenger-car equivalents for trucks, E{Exhibit 20-10 or 20-16) 1.1 1.0

Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0

Heavy-vehicle adjustment factor, f,,=1/ (1+ Py(Ey-1)+Pr(Eg-1}) 0.996 1.000

Grade adjustment factor?, f (Exhibit 20-8 or 20-14) 1.00 0.97

Directional flow rate?, vi(pc/h)=V/(PHF*f,* fo) 450 1219

Base percent time-spent-following#, BPTSF(%)=100(1-ea%") 56.7

Adj. for no-passing zone, f,, (Exhibit. 20-20) 22.4

Percent time-spent-following, PTSF(%)=BPTSF+f 62.8

4 easu

Level of service, LOS (Exhibit 20-3 of 20-4) D

Volume to capacity ratio, v/c=V,/ 1,700 0.27
Peak 15-min veh-miles of travel, VMT,4 (veh- mi)=0.25L,(V/PHF) 1211
Peak-hour vehicle-miles of travel, VMTgq(veh- mi)=V*L, 3683

Peak 15-min total travel time, TT5(veh-h)=VMT,;/ATS 27.7

1. if the highway is extended segment (level) or rolling terrain, f{G=1.0 .
2. i vi{vq or v,) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.

4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE WORKSHEET

eral Informatloi ite Info (o
Analyst MKL Highway of Travel Foresthill Road - WB - Mitig.
Agency or Company MRO Engineers, Inc. From/To Bridge to Spring Garden Road
Date Performed 2/27/07 Jurisdiction Placer County
Analysis Time Period PM Peak Hour Analysis Year Year 2030 Without Forest Ranch

ide Community Plan

t Description: Foresthill Di
i -

F; Class I highway = Class Il highway

-~ Opposing direction -—
—* _Analysis direction —
Ly Lpl Lae Ly
| L Show Noeth Arrow

Total length of analysis segment, L, ( #1) 10.8
Length of two-lane highway upstream of the passing lane, L, (mi) 4.8
Length of passing lane including tapers , L, (i) 15
Average travel speed, ATS, (from Directional Two-Lane Highway Segment Worksheet) 437
Percent time-spent-following, PTSF (from Directional Two-Lane Highway Segment 628
Worksheet)
Level of service!, LOS, (from Directional Two-Lane Highway Segment Worksheet) D

Average Travel Speed
Downstream length of two-lane highway within effective length of passing lane for

average travel speed, Ly, ( mi) (Exhibit 20-23) L.70
Length of two-lane highway downstream of effective length of the passing lane for

2.80
avg travel speed, Ly (mi) Lg=Li(Ly+Ly+ L)
Adj. factor for the effect of passing lane on average speed, f; (Exhibit 20-24) 1.10
Average travel speed including passing lane?, ATSy = (ATSy* L) / (Ly+Lg+(Ly/fu)* oy

Downstream length of two-lane highway within effective length of passing lane for
percent time-spent-following, Ly, ( mMi)(Exhibit 20-23)

7.70

Length of two-lane highway downstream of effective length of the passing lane for
percent-time-following, -3.20
Ly (mi=Le(Ly+ Lyt Lge)

Adj. factor for the effect of passing lane on percent time-spent-following, f,(Exhibit 0.61
20-24)

Percent time-spent-following including passing lane3, PTSF (%)
PTSFp,= PTSF4{ L u+Ld+fp,i_p,+((1 +fp,)/2)Ld,,]/Lt

Level of service including passing lane LOS,, (Exhibit 20-3 or 20-4) D

Peak 15-min total travel time, TT,5(veh-h) TT,5= VMT5/ATS,, 27.1

1. i LOS,=F, passing lane analysis cannot be performed.

2. 1f L4 <0, use alternative Equation 20-22.
3. if L4<0, use alternative Equation 20-20.
4. vic, VMT 5 and VMTy, are calculated on Directional Two-Lane Highway Segment Worksheet.
Copyright © 2005 University of Florida, All Rights Reserved HCS+™ Version 5.21 Generated: 6/18/2007 10:39 AM




Y SEGMENT WORKSHEET

General Information

DIRECTIONAL TWO-LANE HIGHWA

nforma

Analyst

Highway / Direction of Travel

MKL Foresthill Road - WB - Mitig.
Agency or Company MRO Engineers, Inc. From/To Spring Garden to Todd Valley W
Date Performed 2/27/07 Jurisdiction Placer County
Analysis Time Period PM Peak Hour Analysis Year Year 2030 Without Forest Ranch

Opposing direction vol., V,

¥ Shoulder width tt
-— Lane width ft
—= L Lane width f
_____________ v Shouiderwidth  ______# |
Segment length, L, _mi
Analysis direction vol., V4 383vehth

Show North Arrow

¥ Class | highway

Terrain Level © Rolling
Grade Length  1.70 mi Up/down -3.4
Peak-hour factor, PHF 0.88
No-passing zone 100%

% Trucks and Buses , Py 3%

% Recreational vehicles, Py~ 2%

Access points/ mi 5

Class Il highway

573veh/h

ge Travel Speed

Analysis Direction (d) Opposing Direction (0)
Passenger-car equivalents for trucks, Er (Exhibit 20-9 or 20-15) 1.2 4.3
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, f=1/ (1+ P(E1-1)+Pg(Er-1) ) 0.994 0.909
Grade adjustment factor !, f (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate?, vi(pc/h) vi=V{/(PHF*fy,* fo) 438 716
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
) ; Base free-flow speed3, BFFSgy 60.0 mith
Field measured speed?, Sgy mith ) ) . .
Adj. for lane width and shoulder width,3 f_ s(Exh 20-5) 0.0 mi/h
Observed volume?, V; veh/h ! ) - )
. Adj. for access points?, f, (Exhibit 20-5) 1.3 mih
Free-flow speed, FFSy FFS=Syy+0.00776(V{ f,y, ) mi/h )
) ) - . Free-flow speed, FFSy (FSS=BFFS-f s-fy) 58.8 mi/h
Adjustment for no-passing zones, f,,  (Exhibit 20-19) 1.6 mi/h ‘

48.2 mih

Percent Time-Spent-Following

Average travel speed, ATS=FFS-0.00776v,

‘Anal4ysi§ Diféction—%:i—/)‘ Opposiﬁg Diréctién (6)

Passenger-car equivalents for trucks, E(Exhibit 20-10 or 20-16) 1.1 1.0
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, fiy, =1/ (14 P(E;-1)+PR(Eg-1) ) 0.997 1.000
Grade adjustment factor?, f (Exhibit 20-8 or 20-14) 1.00 0.94
Directional flow rate2, vi(pc/h)=V/(PHF*f,* fg) 437 690
Base percent time-spent-following4, BPTSF(%)=100(1 -eavd®) 49.7
Adj. for no-passing zone, f,, (Exhibit. 20-20) 33.7

62.8

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

Level of service, LOS (E)Zhibit 20;3 or 20-4) C
Volume to capacity ratio, v/c=V,/ 1,700 0.26
Peak 15-min veh-miles of travel, VMT,; (veh- mi)=0.25L(V/PHF) 185
Peak-hour vehicle-miles of travel, VMTgq(veh- mi)=V*L, 651
3.8

Peak 15-min total travel time, TT,5(veh-h)=VMT 5/ATS

2. if vi(vq or v,) >=1,700 pcih, terminate analysis--the LOS is F.

3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.

1. If the highway is extended segment (level) or rofling terrain, {G=1.0 .

5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE WORKSHEET

Analyst MKL Htghway of Travel Foresthill Road - WB - Mitig.
Agency or Company MRO Engineers, Inc. From/To Spring Garden to Todd Valley W
Date Performed 2/27/07 Jurisdiction Placer County

Analysis Time Period PM Peak Hour Analysis Year Year 2030 Without Forest Ranch

Project Description:  Foresthill Divide Community Plan

F’. Class | highway 222 Class Il highway

- Opposing direction -
—*  Analysis direction —
Ly Lpl Ly Ly
| L Show North Arrow
Total length of analysis segment, L, ( mi) L7
Length of two-fane highway upstream of the passing lane, L, ( mi) 1.0
Length of passing lane including tapers , Ly ( i) 0.2
Average travel speed, ATS, (from Directional Two-Lane Highway Segment Worksheet) 48.2
Percent time-spent-following, PTSF (from Directional Two-Lane Highway Segment 628
Worksheet)
C

Level of service!, LOS (from Directional Two-Lane Highway Segment Worksheet)

Downstream length of two-fane highway within effective length of passing tane for

7
average travel speed, Ly, ( mi) (Exhibit 20-23) 1.70
Length of two-lane highway downstream of effective length of the passing lane for
-1.20
avg travel speed, Ly (mi) Ly=b(L+lyt Lyo)
Adj. factor for the effect of passing lane on average speed, f;; (Exhibit 20-24) 1.10
Average travel speed including passing lane?, ATSy = (ATSy* L) / (Ly+bg+(Lo/f)+ 98

(Clg/(1+f:0) )

Downstream length of two-lane highway within effective length of passing lane for

PTSFy= PTSF[ L +LgH Lo H((1+6)/2)L gl

percent time-spent-following, Ly, ( mi)(Exhibit 20-23) 7.80
Length of two-lane highway downstream of effective length of the passing lane for

percent-time-following, -7.30
Ly ( m)=L¢(Ly+ Lpl+ Lge)

Adj. factor for the effect of passing fane on percent time-spent-following, f,(Exhibit 0.61
20-24)

Percent time-spent-following including passing tane®, PTSF (%) 529

Level of service including passing lane LOS (Exhibit 20-3 or 20-4)

Peak 15-min total travel time, TT,5(veh-h) TT,5= VMT,s/ATS

37

1. If LOS4=F, passing lane analysis cannot be performed.

2. If Ly <0, use aiternative Equation 20-22.
3. If L.4<0, use alternative Equation 20-20.

4. vfc, VMT,5 and VMTg, are calculated on Directional Two-Lane Highway Segment Worksheet.
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Analyst
Agency or Company
Date Performed

Analysis Time Period

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

MKL

MRQ Engineers, Inc.
2/27/07

AM Peak Hour

ormation

Highway / Direction of Travel Foresthill Road - Eastbound
From/To Bridge to Spring Garden Road
Jurisdiction Placer County

Analysis Year Year 2030 With Forest Ranch

Project Description:

thill Divide Community Plan

Opposing direction vol., V,

""""""""""" ¥ Shoulderwidh ~___ _  tt |
- Lane width H F" Class | highway l'" Class Il highway
> | Lane width Lis Terrain I olevea [ Rolling
____________ p Shoulderwidy Grade Length  4.00 mi  Up/down 3.0
Peak-hour factor, PHF 0.88
< | l _ No-passing zone 55%
Segmentlength. L,________ mi Show Norih drreyy 72 17ucks and Buses , Py 6%
% Recreational vehicles, P~ 2%
Analysis direction vol., V4 Access points/ mi 2

Average Travel Speed

993veh/h

Analysis Direétion y(d) » >Opposing Direction (0)
Passenger-car equivalents for trucks, E; (Exhibit 20-9 or 20-15) 7.5 1.1
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, fy,=1/ (1+ P1(E1-1)+Pg(Eg-1) ) 0.719 0.994
Grade adjustment factor 1, fg (Exhibit 20-7 or 20-13) 0.94 1.00
Directional flow rate?, vi(pc/h) vi=Vi/(PHF*fp* fo) 583 1135

Free-Flow Speed from Field Measurement

Estimated Free-Flow Speed

Field measured speed?, Sgy

Observed volume?, V;
Free-flow speed, FFS; FFS=S,+0.00776(V{ fy )
Adjustment for no-passing zones, f,, (Exhibit 20-19)

mih Base free-flow speed®, BFF Sy 60.0 mi/h
veh/h Adj. for lane width and shoulder width,3 f g(Exh 20-6) 0.0 mi/h
mith Adj. for access points?, f, (Exhibit 20-5) 0.5 mi/h
08 mih Free-flow speed, FFS,; (FSS=BFFS-f s-f,) 59.5 m/:/h
45.3 mith

Average travel speed, ATS=FFS-0.00776v,,

Analy‘sis'Direction (d) Opposing Direction (0)

Passenger-car equivalents for trucks, E(Exhibit 20-10 or 20-16) 1.0 1.0
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, fy=1/ (1+ P1(E1-1)+Pr(Eg-1) ) 1.000 1.000

Grade adjustment factor?, f5 (Exhibit 20-8 or 20-14) 1.00 1.00
Directional flow rate?, vi(pc/h)=V{/(PHF*f,,* fo) 394 7128

Base percent time-spent-following4, BPTSF(%)=100(1 -eanb) 51.8

Adj. for no-passing zone, f,, (Exhibit. 20-20) 22.8

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

Level of service, LOS (Exhibit 20-3 or 20-4)

57.7

3. For the analysis direction only.

VMT,/ATS

4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.

C
Volume to capacity ratio, v/c=V,/ 1,700 0.34
Peak 15-min veh-miles of travel, VMT g (veh- mi)=0.25L(V/PHF) 1065
Peak-hour vehicle-miles of travel, VMTgo(veh- mi=V*L, 3748
Peak 15-min total travel time, TT,5(veh-h) 23.5

1. If the highway is extended segment (level) or rolling terrain, {G=1.0 .

2. If vi{vq or v,) >=1,700 pc/h, terminate analysis--the LOS is F.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE WORKSHEET

G S fo I

Analyst MKL Highway of Travel Foresthill Road - Eastbound
Agency or Company MRO Engineers, Inc. From/To Bridge to Spring Garden Road
Date Performed 2/27/07 Jurisdiction- Placer County

Analysis Time Period AM Peak Hour Analysis Year Year 2030 With Forest Ranch
Project Description: Foresthill Divide Community Plan

Input

I Classihigway [ Class It highway

-— Opposing direction -~
——>* __hnalysis direction —
Ly Lpl Lde Ly
L S Hitth Berow:

Total length of analysis segment, L, ( i) 10.8
Length of two-lane highway upstream of the passing lane, L, ( mi) 3.0
Length of passing lane including tapers , L (mi) 4.9
Average travel speed, ATS, (from Directional Two-Lane Highway Segment Worksheet) 45.3
Percent time-spent-following, PTSF, (from Directional Two-Lane Highway Segment 577
Worksheet)

Level of service!, LOS (from Directional Two-Lane Highway Segment Worksheet) C

Average . Speec . o
Downstream length of two-lane highway within effective length of passing lane

7
for average travel speed, Ly, ( mi) (Exhibit 20-23) 170
Length of two-lane highway downstream of effective length of the passing lane 1.20
for avg travel speed, Ly (mi) L=l (L +Lo* Lyo) ’
Adj. factor for the effect of passing lane on average speed, for (Exhibit 20-24) 1.10

Average travel speed including passing lane?, ATS = (ATSy* L) / (L +Lg+

47.7

Downstream length of two-lane highway within effective length of passing lane
for percent time-spent-following, Ly, ( mi)(Exhibit 20-23)

8.25

Length of two-lane highway downstream of effective length of the passing fane
for percent-time-following, -5.35
Ld (ml)=Lt'(Lu+ Lpl+ Lde)

Adj. factor for the effect of passing lane on percent time-spent-following, fol 0.61
(Exhibit 20-24)

Percent time-spent-following including passing lane3, PTSF (%)
PTSFp= PTSFy[ L g+l (1+5)/2)Lge L

42.5

Level of service including passing lane LOS,, (Exhibit 20-3 or 20-4) o

Peak 15-min total travel time, TT,5(veh-h) TT,s;= VMT,,/ATS,, 22.3

1.1f LOS =F, passing lane analysis cannot be performed.
2. f Ly <0, use alternative Equation 20-22.
3. If L4<0, use alternative Equation 20-20.

4. vic, VMT, 5 and VMTy, are calculated on Directional Two-Lane Highway Segment Worksheet.
Copyright © 2005 University of Florida, All Rights Reserved HCS+™  Version 5.21 Generated: 4/3/2007 3:42 PM




Gen
Analyst

MKL
Agency or Company MRO Engineers, Inc.
Date Performed 2/27/07
Analysis Time Period AM Peak Hour

Highway / Direction of Travel
From/To

Jurisdiction

Analysis Year

Placer County

Foresthill Road - Westbound
Bridge to Spring Garden Road

Year 2030 With Forest Ranch

Project Description:  Foresthill Divide Community Plan

347veh/h

"% Shoulder width h
e [ Lane width ft F’- Class I highway [ Classil highway
— . Lane widih PR Terrain ™ lever T Rolling
_____________ v Shoulderwickh Grade Length 4.00 mi  Up/down -3.0
Peak-hour factor, PHF 0.88
- ol " . No-passing zone 88%
Segment length, mi
9 gth. Ly Show Norih firree. 70 17ucks and Buses , Py 2%
% Recreational vehicles, P~ 2%
Analysis direction vol., V4 993veh/h Access points/ mi 2
Opposing direction vol., V,

Travel Speed e
Analysis Direction (d) Opposing Direction (0)
Passenger-car equivalents for trucks, Ey (Exhibit 20-9 or 20-15) 1.1 7.5
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, fyy=1/ (1+ P(Er-1)+Pr(Eg-1) ) 0.998 0.885
Grade adjustment factor !, fg (Exhibit 20-7 or 20-13) 1.00 0.94
Directional flow rate?, v(pc/h) vi=V{/(PHF*f,* fo) 1131 474

Free-Flow Speed from Field Measurement

Estimated Free-Flow Speed

Field measured speed3, Sy,

Observed volume?, V¢

Free-flow speed, FFS; FFS=Sgy+0.00776(V{ fiy )
Adjustment for no-passing zones, f,, (Exhibit 20-19)

Base free-flow speed?®, BFFSyy

mi/h

veh/h Adj. for lane width and shoulder width,? f, s(Exh 20-5)
milh Adj. for access points?, f, (Exhibit 20-5)

25 mih Free-flow speed, FFSy (FSS=BFFS-f o-f,)

Average fravel speed, ATS=FFS-0.0()776vp-fnp

60.0 mi/h
0.0 mi/h
0.5 mih
59.5 mi/h
44.6 mi/h

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

Level of service, LOS (Exhibit 20-3 or 20-4)

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, Eq(Exhibit 20-10 or 20-16) 1.0 1.0
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, fi,, =1/ (1+ Py(Eq-1)+Pr(Eg-1) ) 1.000 1.000
Grade adjustment factor?, f (Exhibit 20-8 or 20-14) 1.00 1.00
Directional flow rate?, vi(pc/h)=V/(PHF*f,,* fs) 1128 394
Base percent time-spent-following4, BF’TSF(%)=100(1-eanb) 76.4
Adj. for no-passing zone, f,, (Exhibit. 20-20) 20.4

91.5

1. if the highway is extended segment (level) or rolling terrain, f{G=1.0 .
2. If vi{vg4 or v,) >=1,700 pc/h, terminate analysis--the LOS is F.

3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.

Volume to capacity ratio, vic=V,/ 1,700 0.67
Peak 15-min veh-miles of travel, VMT,5 (veh- mi)=0.25L(V/PHF) 3047
Peak-hour vehicle-miles of travel, VMTgo(veh- mi)=V*L, 10724
Peak 15-min total travel time, TT,5(veh-h)=VMT,/ATS 68.3

5. Use alternative Equation 20-14 if some trucks operate at craw! speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE WORKSHEET

Analyst MKL Highway of Travel Foresthill Road - Westbound

Agency or Company MRO Engineers, Inc. From/To Bridge to Spring Garden Road
Date Performed 2/27/07 Jurisdiction Placer County

Analysis Time Period AM Peak Hour Analysis Year Year 2030 With Forest Ranch
Project Description:  Foresthill Divide Community Plan

Input Da

¥ Classihighway [ Class Il highway

- Opposing direction -
—*  Analysis direction ——
Ly Lpl Ld.e Ly
| L Show Horih Arrows

Total length of analysis segment, L, ( mi) 10.8
Length of two-lane highway upstream of the passing lane, L, (mi) 4.8
Length of passing lane including tapers , Ly (mi) 13
Average travel speed, ATS (from Directional Two-Lane Highway Segment Worksheet) 44.6
Percent time-spent-following, PTSF, (from Directional Two-Lane Highway Segment 915
Worksheet)

Level of service!, LOS, (from Directional Two-Lane Highway Segment Worksheet) E

Downstream length of two-lane highway within effective length of passing lane

for average travel speed, Ly, ( mi) (Exhibit 20-23) L.70
Length of two-lane highway downstream of effective length of the passing lane

for avg travel speed, Ly (mi) Ly=L- (Lt Lgo) 3.00
Adj. factor for the effect of passing fane on average speed, f, (Exhibit 20-24) 111
Average travel speed including passing lane2, ATS,, = (ATSy* L) / (Ly+Lg+ 455

(Lp|/fpl)+ (2Lde/(1 +fpl)) ) i

Downstream length of two-lane highway within effective length of passing lane
for percent time-spent-following, L, ( mi)(Exhibit 20-23)

Length of two-lane highway downstream of effective length of the passing lane
for percent-time-following, 1.10
Ld ( ml)=L|'(Lu+ l'-pl'+ Lde)

3.60

Adj. factor for the effect of passing lane on percent time-spent-following, f,, 0.62
(Exhibit 20-24) ’

Percent time-spent-following including passing lane?, PTSF (%)

PTSF = PTSFy[ L+ LgHfolo ((1+f)/2)Lge )Ly l

Level of service including passing lane LOS; (Exhibit 20-3 or 20-4) E

Peak 15-min total travel time, TTy5(veh-h) TT;5= VMTs/ATS 67.0

1. i LOS,=F, passing lane analysis cannot be performed.
2. If Ly <0, use alternative Equation 20-22.
3. If L4<0, use alternative Equation 20-20.

4. vic, VMT,5 and VMTy, are calculated on Directional Two-Lane Highway Segment Worksheet.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

Genera

Analyst MKL

Agency or Company MRO Engineers, Inc.
Date Performed 12/28/06

Analysis Time Period AM Peak Hour

ite . ; e
Highway / Direction of Travel Foresthill Road - Eastbound
From/To Spring Garden to Todd Valley W
Jurisdiction Placer County

Analysis Year Year 2030 With Forest Ranch

Foresthill Divide Community Plan

Project Description:
Input Da

405veh/h
684veh/h

Analysis direction vol., V4

Opposing direction vol., V,

| - Shoulder width ft
- " Lane width t Ff" Class | highway f" Class Il highway
> ; Lane width R Terrain I7 tever [T Roling
_____________ v Shoulderwicth 1t | Grade Length  7.70 mi  Up/down 3.4
Peak-hour factor, PHF 0.75
e P N No-passing zone 29%
Segmert length, i
4 g Ll Show Narth Sty % Trucks and Buses , Py 3%

% Recreational vehicles, P~ 2%
Access points/ mi 4

ravel Speed e L
Analysis Direction (d) Opposing Direction (0)
Passenger-car equivalents for trucks, E; (Exhibit 20-9 or 20-15) 57 1.1
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, fi;,=1/ (1+ P(Eq-1)+Pg(Eg-1) ) 0.876 0.997
Grade adjustment factor 1, fg (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate?, vi(pc/h) vi=V/(PHF i * o) 616 9715

Free-Flow Speed from Field Measurement

Estimated Free-Flow Speed

Field measured speed?, Sg,

Observed volume?3, V;

Free-flow speed, FFS; FFS=Sp+0.00776(V{ fryy )
Adjustment for no-passing zones, f,, (Exhibit 20-19)

mih Base free-flow speed®, BFFSgy 60.0 mih
veh/h Adj. for lane width and shoulder width,? f, g(Exh 20-5) 0.0 mi/h
mith Adj. for access points?, f, (Exhibit 20-5) 1.0 mi/h
Free-fl d, FFSy (FSS=BFFS-f ¢, 59.0 mi/h

0.7 mih ree-flow spee g ( S-fis-fa) :
46.5 mith

Average travel speed, ATS=FFS-0.00776v,-f,,

Adj. for no-passing zone, f,, (Exhibit. 20-20)

Analysis Direction (d) Opposing Direction (0)

Passenger-car equivalents for trucks, E(Exhibit 20-10 or 20-16) 1.0 1.0
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, i, =1/ (1+ P(E{-1)+Pr(Eg-1) ) 1.000 1.000
Grade adjustment factor!, fs (Exhibit 20-8 or 20-14) 0.94 1.00
Directional flow rate?, vi(pc/h)=V/(PHF*f,* fo) 572 912
Base percent time-spent-following?, BPTSF(%)=100(1-e2v4") 60.3

19.5

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

Peak 15-min total travel time, TT,5(veh-h)=VMT,s/ATS

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. If vi{v4 or v,) >=1,700 pc/h, terminate analysis--the LOS is F.

3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.

Level ‘of’sbewrvxce, LOS >(E>‘(vﬁibit 26-3 'or 20-4) ‘

Volume to capacity ratio, vic=V,/ 1,700 0.36

Peak 15-min veh-miles of travel, VMT,5 (veh- mi)=0.25L(V/PHF) 230

Peak-hour vehicle-miles of travel, VMTgo{veh- mi)=V*L, 689
5.0

5. Use alternative Equation 20-14 if some trucks operate at craw! speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE WORKSHEET

10, Site Information
Analyst MKL Highway of Travel Foresthill Road - Eastbound
Agency or Company MRO Engineers, Inc. From/To Spring Garden to Todd Valley W
Date Performed 12/28/06 Jurisdiction Placer County
Analysis Time Period AM Peak Hour Analysis Year Year 2030 With Forest Ranch

Project Description:  Foresthill Divide Community Plan

¥ Classihighway T Class Il highway

e Opposing direction -
> Pnalysis direction —
Ly Ly Lue Ly
| L Show Horth Brrag
Total length of analysis segment, L, ( m7) 17
Length of two-lane highway upstream of the passing lane, L,, ( mi) 0.3
Length of passing lane including tapers , Ly (mi) 1.2
Average travel speed, ATS (from Directional Two-Lane Highway Segment Worksheet) 46.5

Percent time-spent-following, PTSF, (from Directional Two-Lane Highway Segment

67.8
Worksheet)

Level of servicel, LOS, (from Directional Two-Lane Highway Segment Worksheet)

Downstream length of two-lane highway within effective length of passing lane 170
for average travel speed, Ly, ( mi) (Exhibit 20-23) ’

Length of two-lane highway downstream of effective length of the passing lane

for avg travel speed, Ly (m)) Ly=L(L+Lyt Ly,) 130
Adj. factor for the effect of passing lane on average speed, foi (Exhibit 20-24) 111
Average travel speed including passing lane?, ATS, = (ATS™ L) / (L, +Lg* 506

(Lp/fo+ (Lge/(1+)) )

¢ 4 !
Downstream length of two-fane highway within effective length of passing lane 672
for percent time-spent-following, L4 { mi)(Exhibit 20-23) .
Length of two-lane highway downstream of effective length of the passing lane
for percent-time-following, -6.52

Ly (mi=L(Ly+ I-pl"' Lge)

Adj. factor for the effect of passing lane on percent time-spent-following, fol

. 0.61
(Exhibit 20-24)

Percent time-spent-following including passing fane?, PTSF (%)
PTSFy= PTSF[ L L+ Lo ((1+6,)/2)Lgel/L,

Level of service including passing lane LOS,; (Exhibit 20-3 or 20-4) B

Peak 15-min total travel time, TT;5{veh-h) TT,s= VMT,/ATS 45

1. 1f LOS4=F, passing lane analysis cannot be performed.

2. If Ly <0, use alternative Equation 20-22.

3. If Ly=0, use alternative Equation 20-20.

4. vlc, VMT, 5 and VMTy, are calculated on Directional Two-Lane Highway Segment Worksheet.

Copyright © 2005 University of Florida, All Rights Reserved HCS+™ Version 5.21 Generated: 4/4/2007 11:55 AM



DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

n
alyst

An

MKL
Agency or Company MRO Engineers, Inc.
Date Performed 2/27/07
Analysis Time Period AM Peak Hour

Foresthill Road - Westbound
Spring Garden to Todd Valley W
Placer County

Year 2030 With Forest Ranch

Highway / Direction of Travel
From/To

Jurisdiction

Analysis Year

Project Description:

=

Foresthill Divide Community Plan

684veh/h
405veh/h

Analysis direction vol., V4
Opposing direction vol., V,

L Shoulder width ft
- Lane width f F’- Class | highway i“ Class Il highway
> : Lane width R | Terrain I Level I~ Rolling
_____________ v Shoulderwidth | Grade Length  7.70 mi  Up/down -3.4
Peak-hour factor, PHF 0.88
< oy " . - No-passing zone 100%
Segment length. mi
g gth. Ly Sty Mol Aerowe 70 Jrucks and Buses , Py 2%

% Recreational vehicles, Pg 2%
Access points/ mi 5

Travel Speed o . -
Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, Ey (Exhibit 20-9 or 20-15) 1.1 57
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, f;,=1/ (1+ Py(E-1)+Pg(Eg-1) ) 0.998 0.915
Grade adjustment factor 1, fg (Exhibit 20-7 or 20-13) 1.00 0.98
Directional flow rate?, vi(pc/h) vi=Vi/(PHF*fy* fo) 779 512
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
. . Base free-flow speed?, BFFSgy 60.0 mi/h
Field measured speed3, Sg, mith ] )
Adj. for lane width and shoulder width,? f, o(Exh 20-5) 0.0 mih
Observed volume3, V; veh/h ] . )
; Adj. for access points?, f, (Exhibit 20-5) 1.3 mith
Free-flow speed, FFS; FFS=8;,+0.00776(V{ f,yy ) mi/h .
. . o . Free-flow speed, FFSy (FSS=BFFS-f g-f,) 58.8 mi/h
Adjustment for no-passing zones, fop  (Exhibit 20-19) 2.4 mih 464 mifh

Average travel speed, ATS=FFS-0.00776v,-f,

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, E(Exhibit 20-10 or 20-16) 1.0 1.0
Passenger-car equivalents for RVs, E (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, f;=1/ (1+ P(E-1)+Pgr(Eg-1) ) 1.000 1.000

Grade adjustment factor?, fq (Exhibit 20-8 or 20-14) 1.00 0.94
Directional flow rate?, vi(pc/h)=V/(PHF*fiyy* fo) 777 488

Base percent time-spent-following4, BPTSF(%)=100(1-eﬂde) 65.7

Adj. for no-passing zone, f,,, (Exhibit. 20-20) 29.9

Percent time-spent-following, PTSF(%)=BPTSF+f
her Perfo
Level of service, LOS (Exhibit 20-3 or 20-4)

84.1

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2.1f vi(v4 or v,) >=1,700 pc/h, terminate analysis--the LOS is F.

3. For the analysis direction only.

4. Exhibit 20-21 provides factors a and b.

5. Use alternative Equation 20-14 if some trucks operate at craw! speeds on a specific downgrade.

E
Volume to capacity ratio, v/c=V/ 1,700 0.46
Peak 15-min veh-miles of travel, VMT,4 (veh- mi)=0.25L(V/PHF) 330
Peak-hour vehicle-miles of travel, VMTgo(veh- mi)=V*L, 1163
Peak 15-min total travel time, TT,5(veh-h)=VMT,/ATS 7.1
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Analyst MKL

Agency or Company MRQ Engineers, Inc.
Date Performed 2/27/07
Analysis Time Period AM Peak Hour

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE WORKSHEET

e Info
Highway of Travel Foresthill Road - Westbound
From/To Spring Garden to Todd Valley W
Jurisdiction Placer County

Analysis Year Year 2030 With Forest Ranch

Project Description: Foresthill Divide Community Plan

h

I Class I highway

[‘7 Class | highway

-~ Opposing direction -

Analysis direction —

Worksheet)

Ly Lol Lao Ly
| L Show Horth Errow
Total length of analysis segment, L, ( mi) 17
Length of two-lane highway upstream of the passing lane, L, ( mi) 17
Length of passing lane including tapers , Ly (mi) 0.0
Average travel speed, ATS (from Directional Two-Lane Highway Segment Worksheet) 46.4
Percent time-spent-following, PTSF, (from Directional Two-Lane Highway Segment 841

Level of service!, LOS, (from Directional Two-Lane Highway Segment Worksheet)

Downstream length of two-lane highway within effective length of passing lane

for average travel speed, Ly, ( mi) {(Exhibit 20-23) 170
Length of two-lane highway downstream of effective length of the passing lane 170
for avg travel speed, Ly (mi) Ly=Li(L Lyt Ly -

Adj. factor for the effect of passing lane on average speed, f, (Exhibit 20-24) 1.11

Average travel speed including passing lane?, ATSy = (ATSy* L) / (L +Lg*
(LT (2Lge/(1+1)) )

Downstream length of two-lane highway within effective length of passing lane

PTSF = PTSFyf L +Lytfylyt((1+f

o/ 2)Lgel/Ly

Level of service including passing lane LOS; (Exhibit 20-3 or 20-4)

for percent time-spent-following, Lg4e ( mi)(Exhibit 20-23) 316
Length of two-lane highway downstream of effective length of the passing lane

for percent-time-following, -5.16
Ly (miy=L-(Ly+ Ly Lge)

Adj. factor for the effect of passing lane on percent time-spent-following, f, 0.62
(Exhibit 20-24)

Percent time-spent-following including passing lane®, PTSF (%) 841

Peak 15-min total travel time, TT s(veh-h) TT 5= VMT,5/ATS,,

1. if LOS4=F, passing lane analysis cannot be performed.
2. If Ly <0, use alternative Equation 20-22.

3. If Lg<0, use alternative Equation 20-20.

4. vic, VMT,5 and VMTy, are calculated on Directional Two-Lane Highway Segment Worksheet.
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o

Ge
Analyst
Agency or Company
Date Performed

Analysis Time Period

MKL

MRO Engineers, Inc.
2/27/07

AM Peak Hour

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

Site Info

Highway / Direction of Travel
From/To

Jurisdiction

Analysis Year

Foresthill Road - Eastbound
Todd Valley W to Owi! Hill Ct
Placer County

Year 2030 With Forest Ranch

Project Description:  Foresthill Divide Community Plan

Input Dat:

Lane width

——a~ L Lane width

| Shoulder width

Segment length, L, i

Analysis direction vol., V4 431vehih

Opposing direction vol., V, 549veh/n

ge Travel Speed

!7 Class | highway F" Class Il highway
_h Terain | Level |7 Roling

N | Grade Length  7.20 mi  Up/down 3.0

Peak-hour factor, PHF 0.59

No-passing zone 17%

Shows Narih drra % Trucks and Buses , P+ 2%
% Recreational vehicles, Py 2%
Access points/ mi 3

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, Ey (Exhibit 20-9 or 20-15) 3.7 1.1
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, f,,=1/ (1+ P+(E7-1)+Pg(Eg-1)) 0.948 0.998
Grade adjustment factor 1, fg (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate?, vi(pc/h) vi=Vi(PHF** f) 771 932
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
. X Base free-flow speed?, BF FSem 60.0 mi/h
Field measured speed?, Sgy, mi/h ) ) ) )
Adj. for lane width and shoulder width,® f, s(Exh 20-5) 0.0 mith
Observed volume3, V; veh/h A ) » .
. Adj. for access points3, f, (Exhibit 20-5) 0.8 mi/h
Free-flow speed, FFS; FFS=Sg,+0.00776(V/ fav) mith )
. . " ; Free-flow speed, FFS; (FSS=BFFS-f ¢-f,) 59.3 mih
Adjustment for no-passing zones, fip  (Exhibit 20-19) 0.6 mih .
Average travel speed, ATS=FFS-0.00776vp-1‘np 45.4 mi/h

Analysis Direction (d) Opposing Direction (0)

Passenger-car equivalents for trucks, Eq(Exhibit 20-10 or 20-16) 1.0 1.0
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
‘Heavy-vehicle adjustment factor, =1/ (1+ Pr(Es-1)+Pgr(Ex-1)) 1.000 1.000

Grade adjustment factor!, f (Exhibit 20-8 or 20-14) 0.93 1.00
Directional flow rate2, vi(pc/h)=V/(PHF*f,,* f5) 782 931

Base percent time-spent-following®, BPTSF(%)=100(1-e2v) 70.0

Adj. for no-passing zone, fop (Exhibit. 20-20) 15.2

d Other Performan
Level of service, LOS (Exhibit 20-3 or 20-4)

Percent time-spent-following, PTSF(%)=BPTSF+f p

Volume to capacity ratio, v/c=V,/ 1,700 0.45
Peak 15-min veh-miles of travel, VMT,; (veh- mi)=0.25L,(V/IPHF) 219
Peak-hour vehicle-miles of travel, VMTgo(veh- mi=v>*L, 517

3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.

Peak 15-min total travel time, TT 5(veh-h)=VMT,/ATS

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. Ifvi{vq Or v,) >=1,700 pc/h, terminate analysis--the LOS is F.

5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE WORKSHEET ’

Analyst MKL Highway of Travel Foresthill Road - Eastbound
Agency or Company MRO Engineers, Inc. From/To Todd Valley W to Ow! Hill Ct
Date Performed 2/27/07 Jurisdiction Placer County

Analysis Time Period AM Peak Hour Analysis Year Year 2030 With Forest Ranch

Project Description:  Foresthill Divide Community Plan

r‘; Class | highway l_ Class 1 highway

-~ Opposing direction -
—>  hnalysis direction ——
Lu Lpl Lge Ld

! L | St Horth Arvow
Total length of analysis segment, L, ( mi) 12
Length of two-lane highway upstream of the passing lane, L, ( mi) 0.1
Length of passing lane including tapers , Lo (mi) 1.0
Average travel speed, ATS, (from Directional Two-Lane Highway Segment Worksheet) 454
Percent time-spent-following, PTSF; (from Directional Two-Lane Highway Segment 76.9
Worksheet)
Level of service!, LOS, (from Directional Two-Lane Highway Segment Worksheet) D

Downstream length of two-lane highway within effective length of passing lane

for average travel speed, Ly, ( mi) (Exhibit 20-23) 1.70
Length of two-lane highway downstream of effective length of the passing lane

for avg travel speed, Ly (mi) Ly=Le(Ly Lyt L) -1.60
Adj. factor for the effect of passing lane on average speed, f,, (Exhibit 20-24) 111
Average travel speed including passing lane2, ATS = (ATSy* Ly) / (L +Lg* 500

(Lpl/fpl)+ (2Lde/(1 +fpl)) )

llowing:
Downstream length of two-lane highway within effective length of passing lane
for percent time-spent-following, Ly, ( mi)(Exhibit 20-23)

Length of two-lane highway downstream of effective length of the passing lane
for percent-time-following, -5.03
Ld (mg:Ll'(Lu*' Lpl+ Lde)

Adj. factor for the effect of passing lane on percent time-spent-following, f;,

0.62
(Exhibit 20-24)

Percent time-spent-following including passing lane3, PTSF (%)
PTSF = PTSF L j+LgHolot (1+1)/2)Lgel/Ly

Level of service including passing lane LOS,, (Exhibit 20-3 or 20-4) c

Peak 15-min total travel time, TT5(veh-h) TT;s= VMT5/ATS 44

1. If LOS4=F, passing lane analysis cannot be performed.
2. If Lq <0, use alternative Equation 20-22.
3. If L4<0, use aiternative Equation 20-20.

4. vic, VMT, 5 and VMTy, are calculated on Directional Two-Lane Highway Segment Worksheet.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

Analyst MKL

Agency or Company MRO Engineers, Inc.
Date Performed 2/27/07

Analysis Time Period AM Peak Hour

ite

From/To
Jurisdiction
Analysis Year

Highway / Direction of Travel

Placer County

Year 2030 With Forest Ranch

Foresthill Road - Westbound
Todd Valley W to Owl Hill Ct.

Project Description: Foresthill Divide Community Plan

Segment length, L

Analysis direction vol., V4

549veh/h
431veh/h

St Narih Arrow

' Class I highway

Terrain l—' Level I" Rolling
Grade Length  7.20 mi Up/down -3.0
Peak-hour factor, PHF 0.79
No-passing zone 100%

% Trucks and Buses , P; 2%

% Recreational vehicles, P~ 2%

Access points/ mi 4

7 Class 1l highway

Analysis Direction (d)ﬂ‘ Oppbsing Direction (o)
Passenger-car equivalents for trucks, E; (Exhibit 20-9 or 20-15) 1.1 3.7
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, f, =1/ (1+ P1(Ey-1)+Pg(Eg-1) ) 0.998 0.949
Grade adjustment factor 1, f; (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate?, vi(pc/h) vi=Vi/(PHF i f) 696 577

Free-Flow Speed from Field Measurement

Estimated Free-Flow Speed

Field measured speed?, Sgy,

Observed volume?, V;

Free-flow speed, FFS; FFS=Sg,+0.00776(V{ fi,y)
Adjustment for no-passing zones, f,,  (Exhibit 20-19)

mith Base free-flow speed3, BFFSgy 60.0 mi/h
veh/h Adj. for lane width and shoulder width,® f s(Exh 20-5) 0.0 mith
mih Adj. for access points3, f, (Exhibit 20-5) 1.0 mi/h
21 mim Free-flow speed, FFS, (FSS=BFFS-f s-fs) 59.0 mi/h
Average travel speed, ATS=FFS-0.00776vf,, 47.0 mith

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

Level of service, LOS (Exhibit 20-3 or 20-4)

Analysis Direction (d) Opposing Direction (0)

Passenger-car equivalents for trucks, E(Exhibit 20-10 or 20-16) 1.0 1.0
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, fy=1/ (1+ Pr(Er-1)+Pr(Eg-1) ) 1.000 1.000
Grade adjustment factor?, fs (Exhibit 20-8 or 20-14) 1.00 0.93
Directional flow rate?, vi(pc/h)=V{/(PHF*f* f) 695 584
Base percent time-spent-following?, BPTSF(%)=100(1-eanb) 62.5
Adj. for no-passing zone, f,, (Exhibit. 20-20) 31.4

79.5

1. If the highway is extended segment (level) or rolling terrain, f{G=1.0 .
2. If vi{v4 or v,) >=1,700 pc/h, terminate analysis--the LOS is F.

3. For the analysis direction only.

4. Exhibit 20-21 provides factors a and b.

5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.

D
Volume to capacity ratio, v/c=V,/ 1,700 0.41
Peak 15-min veh-miles of travel, VMT 5 (veh- mi)=0.25L,(V/PHF) 208
Peak-hour vehicle-miles of travel, VMTgq(veh- mi)=V*L, 659
Peak 15-min total travel time, TT;5(veh-h)=VMT /ATS 4.4
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE WORKSHEET _

Analyst MKL

Highway of Travel Foresthill Road - Westbound
Agency or Company MRO Engineers, Inc. From/To Todd Valley W to Owl Hill Ct.
Date Performed 2/27/07 Jurisdiction Placer County
Analysis Time Period AM Peak Hour Analysis Year Year 2030 With Forest Ranch

Project Description:  Foresthill Divide Community Plan

[ Classinigway T Class Il highway

- Opposing direction -
—> _ Analysis direction —
Ly Lpl Lde Ly
L | Show Horth frrow

Total length of analysis segment, L, ( m1) 1.2
Length of two-lane highway upstream of the passing lane, L, ( mi) 1.2
Length of passing lane including tapers, Ly ( mi) 0.0
Average travel speed, ATS  (from Directional Two-Lane Highway Segment Worksheet) 47.0
Percent time-spent-following, PTSF (from Directional Two-Lane Highway Segment 795
Worksheet)

Level of service!, LOS, (from Directional Two-Lane Highway Segment Worksheet) D

Downstream length of two-lane highway within effective length of passing lane

for average travel speed, Ly, ( mi) (Exhibit 20-23) L.70
Length of two-lane highway downstream of effective length of the passing lane 170
for avg travel speed, Ly ( mi) Ly=Li(Ly*Lot Lyo) -

Adj. factor for the effect of passing lane on average speed, f;, (Exhibit 20-24) 111

Average travel speed including passing lane?, ATSy = (ATSy* L) / (Ly*Lg+
(Lpfo+ (CLae/(1+£)) )

Foliowin
Downstream length of two-lane highway within effective length of passing lane
for percent time-spent-following, Ly, {( mi)(Exhibit 20-23)

5.74

Length of two-lane highway downstream of effective length of the passing lane
for percent-time-following, .5.74
Lg (miy=Le(Lyt L+ Lye)

Adj. factor for the effect of passing lane on percent time-spent-following, f,, 0.62
(Exhibit 20-24)

Percent time-spent-foliowing including passing lane®, PTSF (%)
PTSF = PTSFy[ L +LgHbp+ (1+)/2)L gl

79.5

Level of service including passing lane LOS (Exhibit 20-3 or 20-4)

Peak 15-min total travel time, TTygs{veh-h) TT,s= VMT,5/ATS

1. If LOS4=F, passing lane analysis cannot be performed.

2. If L4 <0, use alternative Equation 20-22.
3. If Ly<0, use alternative Equation 20-20.
4. vic, VMT 5 and VMTy, are calculated on Directional Two-Lane Highway Segment Worksheet.
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DIRECTIONAL TWO-LANE HIGHWA

Analyst MKL

Agency or Company MRO Engineers, Inc.
Date Performed 2/27/07

Analysis Time Period PM Peak Hour

Y SEGMENT WORKSHEET
S rmatior i
Highway / Direction of Travel

Foresthill Road - Eastbound
From/To Bridge to Spring Garden Road
Jurisdiction Placer County

Analysis Year Year 2030 With Forest Ranch

Foresthill Divide Community Plan

Project Description;

Input.

""""""""""""" ¥ Shouderwidth w7
-— Lane width . _h
— | Lane width LI
_____________ v Shoulderwidth  ___  f |
Segment length, L i
Analysis direction vol., V4 1009veh/h
Opposing direction vol., V,

405veh/h

[‘“ Class Il highway

T‘T Class 1 highway

Terrain f‘ Level r Rolling
Grade Length  4.00 mi Up/down 3.0
Peak-hour factor, PHF 0.88
No-passing zone 55%

Showt Horih oy 70 Trucks and Buses , Py 1%
% Recreational vehicles, Py 2%
Access points/ mi 2

ravel Speed L L
Analysis Direcﬁbn (d) Opposing Direction (0)
Passenger-car equivalents for trucks, Et (Exhibit 20-9 or 20-15) 57 1.2
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, fi, =1/ (1+ P1(E+-1)+Pgr(Eg-1) ) 0.955 0.998
Grade adjustment factor 1, fg (Exhibit 20-7 or 20-13) 0.95 1.00
Directional flow rate?, vi(pc/h) vi=Vi{(PHF*fy* fe) 1264 461

Free-Flow Speed from Field Measurement

Estimated Free-Flow Speed

Field measured speed?, Sgyy
Observed volume3, V,
Free-flow speed, FFS; FFS=Sgy+0.00776(V{ fiyy )

Adjustment for no-passing zones, f,, (Exhibit 20-19)

mi/h
veh/h
mi/h
2.1 mih

Base free-flow speed®, BFFSgy 60.0 mi/h
Adj. for lane width and shoulder width,3 f, s(Exh 20-5) 0.0 mith
Adj. for access points3, f, (Exhibit 20-5) 0.5 mi/h
Free-flow speed, FFS; (FSS=BFFS-f o-fy) 59.5 mi/h
44.0 mith

Average travel speed, ATS=FFS8-0.00776vf,,

Percent time-spent-following, PTSF(%)=BPTSF+f np
erfo
Level of service, LOS (Exhibit 20-3 or 20-4)

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, E(Exhibit 20-10 or 20-16) 1.0 1.1
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, f,,=1/ (1+ P{(E;-1)+Pr(Eg-1) ) 1.000 0.999
Grade adjustment factor?, fg (Exhibit 20-8 or 20-14) 0.97 1.00
Directional flow rate?, vi(pc/h)=V{/(PHF*f,,* fo) 1182 461
Base percent time-spent-following4, BPTSF(%)=100(1 -gavg” ) 78.8
Adj. for no-passing zone, f,, (Exhibit. 20-20) 17.1

91.1

1. If the highway is extended segment (level) or rolling terrain, f{G=1.0 .

2. If vi{vq or v,) >=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.

Volume to capacity ratio, v/c=V,/ 1,700 0.74
Peak 15-min veh-miles of travel, VMT,5 (veh- mi)=0.25L(V/PHF) 3096
Peak-hour vehicle-miles of travel, VMTgo{veh- mi)=V*L; 10897
Peak 15-min total travel time, TT,5(veh-h)=VMT,s/ATS 70.4

5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE WORKSHEET

SiteInforma :
Analyst MKL Highway of Travel Foresthill Road - Eastbound
Agency or Company MRO Engineers, Inc. From/To Bridge to Spring Garden Road
Date Performed 2/27/07 Jurisdiction Placer County
Analysis Time Period PM Peak Hour Analysis Year Year 2030 With Forest Ranch
Project Description:  Foresthill Divide Community Plan

I/

17 Class | highway l" Class Il highway

- Opposing direction -
—>  Analysis direction —
|-u E—pl Lae Ly

] L Shawr Horth. Arow
Total length of analysis segment, L, ( mi) 10.8
Length of two-lane highway upstream of the passing lane, L, ( mi) 3.0
Length of passing lane including tapers , L, (mi) 4.9
Average travel speed, ATS (from Directional Two-Lane Highway Segment Worksheet) 44.0

Percent time-spent-following, PTSF, (from Directional Two-Lane Highway Segment
Worksheet)

91.1

Level of servicel, LOS, (from Directional Two-Lane Highway Segment Worksheet)

Downstream length of two-lane highway within effective length of passing lane

for average travel speed, L4, ( m/) (Exhibit 20-23) L70
Length of two-lane highway downstream of effective length of the passing lane

1.20
for avg travet speed, Ly (mi) L=l (bythgt Lyo)
Adj. factor for the effect of passing lane on average speed, f; (Exhibit 20-24) .11
Average travel speed including passing lane?, ATS, = (ATS¢* L) / (L +Lg* 465

(Loff)*+ (2Lag/(1+1,0) )

Downstream length of two-lane highway within effective length of passing lane
for percent time-spent-following, Ly, ( m)(Exhibit 20-23)

Length of two-lane highway downstream of effective length of the passing lane
for percent-time-following, -0.70
Ld (m’)='~l'(|-u'+ l-pl'*' Lde)

Adj. factor for the effect of passing lane on percent time-spent-following, f 0.62
(Exhibit 20-24)

Percent time-spent-following including passing lane3, PTSF (%)
PTSF = PTSFy[ L (+Lg* Lyt ((1+f)/2)Lge /L

69.8

Level of service including passing lane LOS,; (Exhibit 20-3 or 20-4) D

Peak 15-min total travel time, TT5(veh-h) TT,s= VMT,s/ATS, 66.6

1. If LOS4=F, passing lane analysis cannot be performed.
2. If Ly <0, use alternative Equation 20-22.
3. If L4<0, use alternative Equation 20-20.
4. vic, VMT, 5 and VMTy, are calcuiated on Directional Two-Lane Highway Segment Worksheet.
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MKL
MRO Engineers, Inc.
2/27/07
PM Peak Hour

Analyst
Agency or Company
Date Performed

Analysis Time Period

Highway / Direction of Travel

From/To
Jurisdiction
Analysis Year

Foresthill Road - Westbound
Bridge to Spring Garden Road
Placer County

Year 2030 With Forest Ranch

Project Description:

Foresthill Divide Community Plan

Input Data
_____________ ¥ Shoulderwidth " q |
-—— Lane width 1t
— | Lanewidth #t
_____________ Y :_Sjoﬂ!(i_@f_}\'lgt}l_ _—:~:-*_*~:*..f_t -

Segment length, L,

405veh/h
1009veh/h

Analysis direction vol., V4
Opposing direction vol., V,

ge Travel Speed

Bhow Horth Brrose

I Class Il highway

p" Class | highway

Terrain I” Level r Rolling
Grade Length  4.00 mi Up/down -3.0
Peak-hour factor, PHF 0.76
No-passing zone 88%

% Trucks and Buses , Py 4%

% Recreational vehicles, Pg 2%

Access points/ mi 2

A’ﬁélysis bifeétioH (d) O;:‘Jpo‘sing Difeétidh (0)
Passenger-car equivalents for trucks, E¢ (Exhibit 20-9 or 20-15) 1.2 57
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, f.,,=1/ (1+ Py(E+-1)+Pg(Eg-1)) 0.992 0.842
Grade adjustment factor !, fg (Exhibit 20-7 or 20-13) 1.00 0.95
Directional flow rate?, vi(pc/h) vi=V{/(PHF*f* ) 537 1660

Free-Flow Speed from Field Measurement

Estimated Free-Flow Speed

Field measured speed?, Sgy
Observed volume?, V;
Free-flow speed, FFS; FFS=Sgy,+0.00776(V{ fiy )

Adjustment for no-passing zones, f,, (Exhibit 20-19)

mi‘h
veh/h

mi‘h
0.7 mih

Base free-flow speed?, BFFSgy
Adj. for lane width and shoulder width,? f, g(Exh 20-5)
Adj. for access points?, f5 (Exhibit 20-5)

Free-flow speed, FFSy (FSS=BFFS-f s-f,)
Average travel speed, ATS=FFS-0.00776v

60.0 mi/h
0.0 mith
0.5 mi/h
59.5 mi/h
41.8 mith

Analysis Direction (d) Opposing Direction (0)
Passenger-car equivalents for trucks, E+(Exhibit 20-10 or 20-16) 1.1 1.0
Passenger-car equivalents for RVs, Ep (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, =1/ (1+ Py(E+-1)+Pg(Eg-1) ) 0.996 1.000
Grade adjustment factor?, f5 (Exhibit 20-8 or 20-14) 1.00 0.97
Directional flow rate2, v,(pc/h)=V{/(PHF*f,* fg) 535 1369

Base percent time-spent-following4, BPTSF(%)=100(1-eanb)

63.2

Adj. for no-passing zone, f,, (Exhibit. 20-20)

18.6

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

3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.

2.1 vi(vg or v,) >=1,700 pc/h, terminate analysis--the LOS is F.

1. if the highway is extended segment (level) or rolling terrain, fG=1.0 .

Volume to capacity ratio, v/c=V,/ 1,700 0.32
Peak 15-min veh-miles of travel, VMT,5 (veh- mi)=0.25L(V/PHF) 1439
Peak-hour vehicle-miles of travel, VMTgq(veh- mi)=V*L, 4374
Peak 15-min total travel time, TT;5(veh-h)=VMT,/ATS 34.5

5. Use alternative Equation 20-14 if some trucks operate at craw! speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE WORKSHEET

¢ n

Analyst MKL Highway of Travel Foresthill Road - Westbound
Agency or Company MRO Engineers, inc. From/To Bridge to Spring Garden Road
Date Performed 2/27/07 Jurisdiction Placer County

Analysis Time Period PM Peak Hour Analysis Year Year 2030 With Forest Ranch

Project Description:  Foresthill Divide Community Plan

[¥° Classinighway T Class Il highway

- Opposing direction -—
——*  Analysis directian —
Ly Ly Lae Ly
| L Shioee Hiseth Brrow:

Total fength of analysis segment, L, ( i) 10.8
Length of two-lane highway upstream of the passing lane, L, ( mi) 4.8
Length of passing lane including tapers , Lo (mi) 13
Average travel speed, ATS, (from Directional Two-Lane Highway Segment Worksheet) 41.8
Percent time-spent-following, PTSF 4 (from Directional Two-Lane Highway Segment 68.5
Worksheet)

Level of service!, LOS, (from Directional Two-Lane Highway Segment Worksheet) D
Downstream length of two-lane highway within effective length of passing lane

for average travel speed, Ly, ( mi) (Exhibit 20-23) 170
Length of two-lane highway downstream of effective length of the passing lane

for avg travel speed, Ly ( mi) Ly=Le-(L +Lyt Lge) 3.00
Adj. factor for the effect of passing lane on average speed, f; (Exhibit 20-24) 110
Average travel speed including passing lane2, ATSg = (ATS" L) / (Ly+lg 425

(Loffodt (2Lye/(141,)) )
Perce ent-Followin
Downstream length of two-lane highway within effective length of passing lane
for percent time-spent-following, Ly, ( mi){(Exhibit 20-23)

Length of two-lane highway downstream of effective length of the passing lane
for percent-time-following, -2.32
Ly ( mi)=L-(L,* Lpl"' Lae)

Adj. factor for the effect of passing lane on percent time-spent-following, fol

" 0.61
(Exhibit 20-24)

Percent time-spent-following including passing lane?, PTSF (%)
PTSF = PTSF4 L L+ b+ ((1+,)/2) L)/l

575

Level of service including passing lane LOS; (Exhibit 20-3 or 20-4) D

Peak 15-min total travel time, TT 5(veh-h) TT;5= VMT,5/ATS,, 33.8

1. If LOS4=F, passing lane analysis cannot be performed.

2. If Ly <0, use alternative Equation 20-22.
3. If L4<0, use alternative Equation 20-20.
4. vic, VMT,5 and VMTy, are calculated on Directional Two-Lane Highway Segment Worksheet.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

Analyst MKL

Agency or Company MRO Engineers, Inc.
Date Performed 2/27/07

Analysis Time Period PM Peak Hour

it ‘ormati

Highway / Direction of Travel
From/To

Jurisdiction

Analysis Year

Foresthill Road - Eastbound
Spring Garden to Todd Valley W
Placer County

Year 2030 With Forest Ranch

Project Description:  Foresthill Divide Community Plan

Inp
¥ Shoulder width  _ t
e F Lane width 1t
R L Lane width o ft
_____________ v Shoulderwidth M |
Segment fength, L i
Analysis direction vol., V4 676veh/h
Opposing direction vol., V,

T" Class Il highway

V Class | highway

Terrain l'" Level f“ Rolling
Grade Length  7.70 mi Up/down 3.4
Peak-hour factor, PHF 0.88
No-passing zone 29%

Shaw Horth frrow 70 Trucks and Buses , Py 2%
% Recreational vehicles, Py 2%
Access points/ mi 4

455veh/h

Analysis Direct’i’on (d) Oppoksking Direction (0)
Passenger-car equivalents for trucks, E; (Exhibit 20-9 or 20-15) 4.3 1.2
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, fi, =1/ (1+ P1(E¢-1)+PRr(Eg-1) ) 0.937 0.996
Grade adjustment factor 1, fg (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate?, vi(pc/h) vi=Vi/(PHF " o) 819 519

Free-Flow Speed from Field Measurement

Estimated Free-Flow Speed

Field measured speed?, Scy mi/h
Observed volume?, V; veh/h
Free-flow speed, FFSy FFS=Sgy+0.00776(V{ fiyy ) mi/h
Adjustment for no-passing zones, f,, (Exhibit 20-19) 1.4 mih

Base free-flow speed’, BFFSgy 60.0 mi/h
Adj. for lane width and shoulder width,? f_ s(Exh 20-5) 0.0 mih
Adj. for access points?, f5 (Exhibit 20-5) 1.0 mi/h
Free-flow speed, FFS, (FSS=BFFS-f 5-fs) 59.0 mith
Average travel speed, ATS=FFS-0.00776v-f,, 47.3 mi/h

Level of service, LOS (Exhibit 20-3 or 20-4)

Analysis Direction (d} Opposing Direction (0)

Passenger-car equivalents for trucks, Ey(Exhibit 20-10 or 20-16) 1.0 1.1
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, =1/ (1+ P(E+-1)+Pr(Er-1) ) 1.000 0.998

Grade adjustment factor?, fg (Exhibit 20-8 or 20-14) 0.94 1.00
Directional flow rate?, v(pc/h)=V/(PHF*f* fc) 814 518

Base percent time-spent-following4, BPTSF(%)=1OO(1*eaVab) 67.5

Adj. for no-passing zone, f,, (Exhibit. 20-20) 21.1

Percent time-spent-following, PTSF(%)=BPTSF+f | 80.3

1. If the highway is extended segment (level) or rolling terrain, f{G=1.0 .
2. 1f vi{v4 or v,) >=1,700 pc/h, terminate analysis--the LOS is F.

3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.

Volume to capacity ratio, vlc=vp/ 1,700 0.48

Peak 15-min veh-miles of travel, VMT 5 (veh- mi)=0.25L(V/PHF) 326

Peak-hour vehicle-miles of travel, VMTgo(veh- mi)=V*L, 1149
6.9

Peak 15-min total travel time, TT,5(veh-h)=VMT,/ATS .

5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE WORKSHEET

@
=
5
>
:
5

MKL

Analyst Highway of Travel Foresthill Road - Eastbound
Agency or Company MRO Engineers, Inc. From/To Spring Garden to Todd Valley W
Date Performed 2/27/07 Jurisdiction Placer County

Analysis Time Period PM Peak Hour Analysis Year Year 2030 With Forest Ranch

Project Description: Foresthill Divide Community Plan
iihp = -

[¥ Classihighway I Class il highway

-~ Opposing direction -
—* _ hnalysis direction —
Ly Lpl Lae Ly

] Ly | S Horth Srrew
Total length of analysis segment, L, ( m1) 17
Length of two-lane highway upstream of the passing lane, L, ( mi) 0.3
Length of passing lane including tapers , Ly (mi) 1.2
Average travel speed, ATS (from Directional Two-Lane Highway Segment Worksheet) 47.3
Percent time-spent-following, PTSF (from Directional Two-Lane Highway Segment 803
Worksheet)
Level of service!, LOS (from Directional Two-Lane Highway Segment Worksheet) E

Downstream length of two-lane highway within effective length of passing lane

for average travel speed, Ly, ( mi) (Exhibit 20-23) 170
Length of two-lane highway downstream of effective length of the passing lane 1o
for avg travel speed, Ly (mi) Ly=by(Lytlot L)

Adj. factor for the effect of passing lane on average speed, f, (Exhibit 20-24) 1.11
Average travel speed including passing lane?, ATSy = (ATSy* Ly) / (L, +Lg+ 514

(Lpffon (2Lge/(1+£30) )

Downstream length of two-iane highway within effective length of passing lane
for percent time-spent-following, Lge ( mi)(Exhibit 20-23)

Length of two-lane highway downstream of effective length of the passing lane
for percent-time-following, -4.70
Ld (mi)th"(Lu"' Lpl+ Lde)

4.90

Adj. factor for the effect of passing lane on percent time-spent-following, )

0.62
(Exhibit 20-24)

Percent time-spent-following including passing lane3, PTSF (%)
PTSFp,= PTSF4[ L u+Ld+fp,Lp[+((1 +fp,)/2)Lde]/L‘

553

Level of service including passing lane LOS,, (Exhibit 20-3 or 20-4) C

Peak 15-min total travel time, TT,5(veh-h) TT,5= VMT,s/ATS 6.3

1. if LOS=F, passing fane analysis cannot be performed.
2. If Ly <0, use alternative Equation 20-22.

3. If L4<0, use alternative Equation 20-20.

4. vic, VMT,; and VMTy, are calculated on Directional Two-Lane Highway Segment Worksheet.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

G
Analyst MKL
Agency or Company MRO Engineers, Inc.
Date Performed 2/27/07

Analysis Time Period PM Peak Hour

Foresthill Road - Westbound
Spring Garden to Todd Valley W
Placer County

Year 2030 With Forest Ranch

Highway / Direction of Travel
From/To

Jurisdiction

Analysis Year

Project Description: Foresthill Divide Community Plan
Input Dat

————————————— 3 Shoulder width ft
- I Lane width Bis
i L Lane width H
_____________ R L_S_.'.}U_L!k.’_'_?rl“_c_]ﬂl __-‘:*:M_”w_m‘_tl ]
Segment length, L i
Analysis direction vol., Vg 455veh/h
Opposing direction vol., V,

r Class Il highway

M Class I highway

Terran | Level | Roling
Grade Length  1.70 mi Up/down -3.4
Peak-hour factor, PHF 0.88
No-passing zone 100%

Shiw Narth Arrows 70 TTUcks and Buses , Py 3%
% Recreational vehicles, Py 2%
Access points/ mi 5

676veh/h

Travel Speed S o
Analysis Direction (d) >Oppo‘s‘ing Direction (o)
Passenger-car equivalents for trucks, E; (Exhibit 20-9 or 20-15) 1.2 4.3
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, f,,=1/ (1+ P{(Et-1)+Pg(Eg-1) ) 0.994 0.908
Grade adjustment factor 1, fg (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate?, vi(pc/h) vi=Vi/(PHF L * f) 520 845

Free-Flow Speed from Field Measurement

Estimated Free-Flow Speed

Field measured speed?, Sgy

Observed volume?3, V,

Free-flow speed, FFSy FFS=Sgy+0.00776(V{ fiyy )
Adjustment for no-passing zones, f, (Exhibit 20-19)

mi’h
veh/h
mi‘h
1.3 mi/h

Base free-flow speed®, BFFSgy 60.0 mi/h
Adi. for lane width and shoulder width,? f, (Exh 20-5) 0.0 mi/h
Adj. for access points?, f, (Exhibit 20-5) 1.3 mih
Free-flow speed, FFS; (FSS=BFFS-f o-f5) 58.8 mith
46.8 mi/h

Average fravel speed, ATS=FFS-0.00776vp-f,,p

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

Analysis Direction (d) Opposing Direction (0)

Passenger-car equivalents for trucks, E(Exhibit 20-10 or 20-16) 1.1 1.0
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, fi;,=1/ (14 P(E-1)+Pr(Eg-1) ) 0.997 1.000
Grade adjustment factor!, {5 (Exhibit 20-8 or 20-14) 1.00 0.94
Directional flow rate?, vi(pc/h)=V/(PHF*f* fs) 519 814
Base percent time-spent-following4, BPTSF(%)=100(1 ~eavdb) 56.2
Adj. for no-passing zone, f,,, (Exhibit. 20-20) 28.9

67.4

1. if the highway is extended segment (level) or rolling terrain, {G=1.0 .
2. i vi{vq or v,) >=1,700 pc/h, terminate analysis--the LOS is F.

3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.

Level of service, LOS (Exhibit 20-3 or 20-4) D

Volume to capacity ratio, v/ic=V/ 1,700 0.31
Peak 15-min veh-miles of travel, VMT,5 (veh- mi)=0.256L(V/PHF) 220
Peak-hour vehicie-miles of travel, VMTgo(veh- mi)=V*L, 774
Peak 15-min total travel time, TT,5(veh-h)=VMT//ATS 4.7

5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE WORKSHEE
General Information . S Site . o , o
Analyst MKL Highway of Travel Foresthill Road - Westbound

Agency or Company MRO Engineers, Inc. From/To Spring Garden to Todd Valley W
Date Performed 2/27/07 Jurisdiction Placer County
Analysis Time Period PM Peak Hour Analysis Year Year 2030 With Forest Ranch

Project Description: Foresthill Divide Community Plan

I Classihighway I Class Il highway

-— Jpposing direction -
T Analysis direction —
l-u Lpl de Ld

| L ] Soows Hoeth Srrow
Total length of analysis segment, L, ( mi) 1.7
Length of two-lane highway upstream of the passing lane, L, ( mi) 17
Length of passing lane including tapers , L ; ( mi) 0.0
Average travel speed, ATS ¢ (from Directional Two-Lane Highway Segment Worksheet) 46.8
Percent time-spent-following, PTSF 4 (from Directional Two-Lane Highway Segment 67.4
Worksheet)

Level of service!, LOS, (from Directional Two-Lane Highway Segment Worksheet) D
Travel Speed o S « ,
Downstream length of two-lane highway within effective length of passing lane

for average travel speed, Ly, ( mi) (Exhibit 20-23) L.70
Length of two-lane highway downstream of effective length of the passing lane 170
for avg travel speed, Ly (mi) Ly=bi (L +Lg+ Lye) -

Adj. factor for the effect of passing lane on average speed, for (Exhibit 20-24) 1.10

Average travel speed including passing lane?, ATS = (ATSy* L) / (L, +Lg+
(Loffopt (2Lge/(14)) )
# Time-Spent-Followir
Downstream length of two-lane highway within effective length of passing lane
for percent time-spent-following, Ly, ( mi)(Exhibit 20-23)

7.15

Length of two-lane highway downstream of effective length of the passing lane
for percent-time-following, -7.15
Ld (mi)=|-l'(Lu+ Lpl+ Lde)

Adj. factor for the effect of passing lane on percent time-spent-following, f,

ae 0.61
(Exhibit 20-24)

Percent time-spent-following including passing lane3, PTSFp|(%)
PTSF = PTSFy[ L Lyt bt ((1+)/2) Lo lL

67.4

Level of service including passing lane LOS,, (Exhibit 20-3 or 20-4)

Peak 15-min total travel time, TT,g(veh-h) TT,s= VMT,/ATS,,

1. if LOS4=F, passing lane analysis cannot be performed.

2. If Ly <0, use alternative Equation 20-22.
3. If L4<0, use alternative Equation 20-20.

4. vic, VMT,; and VMTy, are calculated on Directional Two-Lane Highway Segment Worksheet.
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