DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH P

ASSING LANE WORKSHEET

Foresthill Road - Westbound

Analyst MKL Highway of Travel

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

' classihighway  I7 Glass It highway

- Qpposing direction -
T—* _ _ _hnalysis direction —
Ly Ly I

: L. ) Shov Rerth Brrow
Total length of analysis segment, L, ( ) 17
Length of two-lane highway upstream of the passing lane, L,, ( i) 1.7
Length of passing lane including tapers , L, (m) 0.0
Average travel speed, ATS, (from Directional Two-Lane Highway Segment Worksheet) 16.8
Percent time-spent-following, PTSF, (from Directional Two-Lane Highway Segment 674
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

1.70
for average travel speed, Ly, ( mi) (Exhibit 20-23)
Length of two-lane highway downstream of effective length of the passing lane 170
for avg travel speed, Ly ( mi) L=he(Ltlot Lye) o
Adj. factor for the effect of passing lane on average speed, for (Exhibit 20-24) 110

Average travel speed including passing lane?, ATSy = (ATSg* L) / (Ly+Lg*
(Loifol+ (2Lye/(1+0,)) )

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-folfowing, -7.15
Ly (m)=L(Ly+ Ly Lyo)

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

Percent time-spent-following including passing lane?, PTSF (%)
PTSF,= PTSF4[ L wHLatfoLp H((1+H)2)Lg L

Fad

ce including passing lane LOS,, (Exhibit 20-3 or 20-4)

Level of servi

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

T

1. i LOS,=F, passing lane analysis cannot be performed.
2. 1f Ly <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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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General Information Site Information

Analyst MKP Highway / Direction of Travel Foresthill Road - Eastbound
Agency or Company MRO Engineers, Inc. From/To Todd Valley W to Ow! Hill Ct.
Date Performed 10/22/07 Jurisdiction Placer County

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

Project Description: Foresthill Divide Community Plan

Input Data
“““““““““““““ ¥ Shoulderwidth _______nt |
-~— b Lane width
———3w | Lane width
_____________ v _Shoulderswidh Mt |
Segrient length, L mi
Analysis direction vol., V4 598veh/h
Opposing direction vol., V| 501veh/h

F’- Class | highway

I™ Class Il highway

Terrain ™ Levet T Roliing
Grade Length  7.20 mi Up/down 3.0
Peak-hour factor, PHF 0.85
No-passing zone 17%

Show Tt firrow % Trucks and Buses , P¢ 2%

% Recreational vehicles, P 2%
Access points/ mi

3

Average Travel Speed

Analysis Direction (d)

Opposing Direction (o)

Passenger-car equivalents for trucks, E (Exhibit 20-9 or 20-15) 3.7 1.2
Passenger-car equivalents for RVs, E, (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, f,, =1/ (1+ P(E-1)+Pr(Eg-1)) 0.948 0.996
Grade adjustment factor 1, f (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate?, v (pc/h) vEV/PHF L o) 742 592

Free-Flow Speed from Field Measurement

Estimated Free-Flow Speed

Field measured speed?, Sy, mith
Observed volume?, Vf veh/h
Free-flow speed, FFSy FFS=S,,+0.00776(V{ f.,,,) mi/h

Adjustment for no-passing zones, f 1.1 mi/h

e (Exhibit 20-19)

Base free-flow speed3, BFFSFM

Adj. for access points?, Ty (Exhibit 20-5)
Free-flow speed, FFS, (FSS=BFFS-f o-f,)
Average travel speed, ATS=FFS—0.OO776vp—fnp

Adj. for lane width and shoulder width,® f g(Exh 20-5)

60.0 mi/h
0.0 mih
0.8 mih
59.3 mi/h
47.8 mi/h

Percent Time-Spent-Following

Analysis Direction (d)

Opposing Direction (0)

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

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)+Po(ER-1) ) 1.000 0.998
Grade adjustment factor?, fG (Exhibit 20-8 or 20-14) 0.93 1.00
Directional flow rate?, vi(pe/h)=V/(PHF*f* f5) 763 591
Base percent time-spent-following®, BPTSF(Vo)=100(1eanb ) 65.0

Adj. for no-passing zone, fnp (Exhibit. 20-20) 19.2

Percent time-spent-following, PTSF(%)=BPTSF+f p 75.8

Level of Service and Other Performance Measures

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

Volume to capacity ratio, v/c=Vp/ 1,700 0.44

Peak 15-min veh-miles of travel, VMT, 5 (veh- mi)=0.25L (V/PHF) 211
JPeak-hour vehicle-miles of travel, VMT,(veh- mi)=V*L, 718

4.4

Notes

1. If the highway is extended segment (leve!) or rolling terrain, {G=1.0 .
2. {fv{vy 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

Analysis Time Period PM Peak Hour

Analysis Year

General Information Site Information

Analyst MKP Highway of Travel Foresthill Road - Eastbound
Agency or Company MRO Engineers, Inc. From/To Todd Valley W to Owl Hill Ct.
Date Performed 10/22/07 Jurisdiction Placer County

Year 2030 With Forest Ranch

Project Description: Foresthill Divide Community Plan

Input Data

" Class I highway [ Class Il highway

Opposing direction

Analysis direction

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

Lu Lpl Lde Ld
] .L, St Moot Broow:
Total length of analysis segment, L, ( mi) 1.2
Length of two-lane highway upstream of the passing lane, L, (mi) 0.1
Length of passing lane including tapers , Lpl (mi) 1.0
Average travel speed, ATS 4 (from Directional Two-Lane Highway Segment Worksheet) 47.8
Percent time-spent-following, PTSF 4 (from Directional Two-Lane Highway Segment 758
Worksheet)
Level of servicel, LOS ; (from Directional Two-Lane Highway Segment Worksheet) D
Average Travel Speed
Downstream length of two-fane highway within effective length of passing lane for
average travel speed, L (mf) (Exhibit 20-23) L.70
Length of two-lane highway downstream of effective length of the passing lane for
avg travel speed, L (mi) Ly=Le(L+Lo+ Lyo) -1.60
Adj. factor for the effect of passing lane on average speed, fpl (Exhibit 20-24) L1l
Average travel speed including passing lane?, ATSpl =(ATS L)/ (Lu+Ld+(Lp]/fp|)+ 526
(ZLde/(1+fpl)) )
Percent Time-Spent-Following
Downstream length of two-lane highway within effective length of passing lane for
percent time-spent-following, L, ( mi)(Exhibit 20-23) 333
Length of two-lane highway downstream of effective length of the passing lane for
percent-time-following, -5.23
Ly (miy=L(L* Lp|+ Lie)
Adj. factor for the effect of passing lane on percent time-spent-following, fpl(Exhibit 0.62
20-24)
Percent time-spent-following including passing lane?, PTSFPI(%) 194
PTSFp[= PTSF4IL u+Ld+fple,+((1+fp')/2)Lde]/L‘

Level of Service and Other Performance Measures?
Level of service including passing lane LOSpI (Exhibit 20-3 or 20-4) B

4.0

Notes

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

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

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

Copyright © 2005 University of Florida, All Rights Reserved

HCS+™  version 5.21

Generated: 10/22/2007 3:24 PM



DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst MKP Highway / Direction of Travel Foresthill Road - Westbound
Agency or Company MRQO Engineers, Inc. From/To Todd Valley W to Owl Hill Ct.
Date Performed 10/22/07 Jurisdiction Placer County
Analysis Time Period PM Peak Hour Analysis Year Year 2030 With Forest Ranch
Project Description:  Foresthill Divide Community Plan
Input Data
_____________ A et e T T T T
houlder w
Shioy d,m widh ft F’— Class | highway I“ Class Il highway
- Lane width it
— Lane widih m Terrain = Level I~ Rolling
1 i e Grade Length  1.20 mi Up/down -3.0
_____________ L ,,_S_hﬂ_Lﬂd_Bf_%\l_(_itl_‘l_ .._v:"::"w_w-:ll - Peak-hour factor, PHF 0.88
No-passing zone 100%
Segment fength, L nii 0
g L — show Tt arow P Trucks and Buses , Py 4%
Analysis direction vol., V, 501veh/h % Recreational vehicles, P 2%
. P Access points/ mi 4
Opposing direction vol., v, 598veh/h
Average Travel Speed
Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, Ey (Exhibit 20-9 or 20-15) 1.2 3.7
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, fi,, =1/ (1+ P{(E;-1)+Pg(Ep-1)) 0.992 0.901
Grade adjustment factor 1, fg (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate?, vi{pe/h) viEVH(PHF* " fo) 574 754
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
) Base free-flow speed®, BFFS,, 60.0 mi/h
Field measured speed®, S, mi/h .
Adj. for iane width and shoulder width 3 f, g(Exh 20-5) 0.0 mifh
Observed volume3, V; veh/h ,
) Adj. for access points®, f, (Exhibit 20-5) 1.0 mi/h
Free-flow speed, FFSy FFS=SFM+0.00776(\/,J fHV) mi/h ]
) Free-flow speed, FFS (FSS=BFFS-f, o-f,) 59.0 mith
Adjustment for no-passing zones, fn (Exhibit 20-19) 1.5 mih )
P Average travel speed, ATS=FFS-O.00776vp-fnp 47.2 mi/h
Percent Time-Spent-Following
Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET(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, fop=1 (13 Po(E4-1)+PR(Ep-1)) 0.996 1.000
Grade adjustment factor?, fG (Exhibit 20-8 or 20-14) 1.00 0.93
Directional flow rate?, vi{peh)=V/(PHF " 1s) 572 728
b
Base percent time-spent-following?, BPTSF(%)=100(1-e®Vd ) 58.4
Adj. for no-passing zone, fnp (Exhibit. 20-20) 29.6
Percent time-spent-following, PTSF(%)=BPTSF+f np 71.4
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 20-3 or 20-4) D
Volume to capacity ratio, v/c=Vp/ 1,700 0.34
Peak 15-min veh-miles of travel, VMT, 5 (veh- mi)=0.25L(V/PHF) 171
Peak-hour vehicle-miles of travel, VMT (veh- mi)=V*L, 601
Peak 15-min total travel time, TT5lveh-h)=VMT, /ATS 3.6
Notes
1. If the highway is extended segment (level) or rolling terrain, 1G=1.0 .
2. 1f vi(v4 orv;) >=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.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE WORKSHEET

General Information Site Information

Analyst MKP Highway of Travel Foresthill Road - Westbound
Agency or Company MRO Engineers, Inc. From/To Todd Valley W to Owl Hill Ct.
Date Performed 10/22/07 Jurisdiction Placer County

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

Input Data

F’T Class | highway f" Class Il highway

PTSF = PTSF[L L L+ (146 2L g L

- Upposing direction -
— Analysis diraction —
Lu LpI Lge Ld
] L St Hexitr Arnone
Total length of analysis segment, L ( mi) 1.2
Length of two-lane highway upstream of the passing lane, L, (mi) 1.2
Length of passing lane including tapers , Lpl (mi) 0.0
Average travel speed, ATS, (from Directional Two-Lane Highway Segment Worksheet) 47.2
Percent time-spent-following, PTSF 4 (from Directional Two-Lane Highway Segment 1.4
Worksheet)
Level of service!, LOS g4 (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, L 4 (mi) (Exhibit 20-23) .70
Length of two-lane highway downstream of effective length of the passing lane for
avg travel speed, Ly (mi) Ly=Le(L 4L+ L) 170
Adj. factor for the effect of passing lane on average speed, fpl (Exhibit 20-24) 1.10
Average travel speed including passing lane?, ATSpl = (ATS " L)/ (Lu+Ld+(Lp|/fp‘)+
(2Lde/(1+fp|)) )
Percent Time-Spent-Following
Downstream length of two-lane highway within effective length of passing lane for
percent time-spent-foliowing, Lo ( mi}{Exhibit 20-23) 672
Length of two-lane highway downstream of effective length of the passing lane for
percent-time-following, -6.72
Ly (mi=L-(L + Lpl+ Lye)
Adj. factor for the effect of passing lane on percent time-spent-following, fpl(Exhibit 0.61
20-24)
Percent time-spent-following including passing lane®, PTSFpl(%) 114

Level of Service and Other Performance Measures®

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

Peak 15-min total travel time, TT,5lveh-h) TT,6= VMT15/ATSpl

Noftes

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

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

4. vic, VMT1 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

AM Peak Hour

Analysis Time Period

Foresthill Road - EB - Mitig.
Bridge to Spring Garden Road
Placer County

Year 2030 With Forest Ranch

Highway / Direction of Travel
From/To

Jurisdiction

. [Analysis Year

P t D iption:  Foresthill Divide Communil

T T T T T T ¥ Shoulderwidh " 1t |
- ‘I? Lane width - f F Class | highway r Class Il highway
— Lane width f Tersin | Level [ Roliing
_____ 1 Shoulderwidth 1 Grade Length  4.00 mi Up/down 3.0
___________________ Peak-hour factor, PHF 0.88
S o lenatl - No-passing zone 30%
Segmernt fength. ni ~
d g L‘ —— Shivi larih drenw % Trucks and Buses , P; 6%
% Recreational vehicles, Pg 2%
Analysis direction vol., V 347veh/h Access points/ mi 2
Opposing direction vol,, V, 993veh/h

Analysis Direction (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+ Py(E-1)+Pg(Eg-1)) 0719 0.994
Grade adjustment factor !, fg (Exhibit 20-7 or 20-13) 0.94 1.00
Directional flow rate?, v(pc/h) viVi/(PHF*f* fo) 583 1135

Free-Flow Speed from Field Measurement

Estimated Free-Flow Speed

Field measured speed?, Sgy,

Observed volume3, V;

Free-flow speed, FFS; FFS=S+0.00776(V{ fiyy )
Adjustment for no-passing zones, fop  (Exhibit 20-19)

milh Base free-flow speed®, BFFSgy, 60.0 mi/h
hh Adj. for lane width and shoulder width,? f, g(Exh 20-5) 0.0 mih
ve i
mifh Adj. for access points?, f, (Exhibit 20-5) 0.5 mi/h
Free-fl d, FFSy (FSS=BFFS-f ¢, 59.5 mi/h
0.6 mim ree-flow spee I Lsfa) :
455 mi/h

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, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, f,=1/ (1+ Pr{Er-1)+Pg(Eg-1) ) 1.000 1.000
Grade adjustment factor?, f; (Exhibit 20-8 or 20-14) 1.00 1.00
Directional flow rate?, vi{(pe/h)=V{/(PHF*,,,* fs) 394 1128

Base percent time-spent-following4, BPTSF(%)=100(1 -eavdb) 51.8
Adj. for no-passing zone, fop (Exhibit. 20-20) 19.3
56.8

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. if vi{vg 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/e=V,/ 1,700 0.34
Peak 15-min veh-miles of travel, VMT 5 (veh- m=0.25L,(V/PHF) 1065
Peak-hour vehicle-miles of travel, VMTg,(veh- mi)=V*L, 3748

234

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

taenera i a

Analyst MKL Highway of Travel Foresthill Road - £B - 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 With Forest Ranch
Project Description: Foresthill Divide Communi

Input Data. o o

[T Class It highway

{7 Class | highway

Worksheet)

-~ Opposing diréction -
—*  Analysis direction —
Ly Ly L Ly
| L ‘ | “Showe Horth Brrcie

Total length of analysis segment, L, ( mi) 10.8
Length of two-lane highway upstream of the passing lane, L, { i) 15
Length of passing lane including tapers , L, (mi) 7.6
Average travel speed, ATS, (from Directional Two-Lane Highway Segment Worksheet) 45.5
Percent time-spent-following, PTSF (from Directional Two-Lane Highway Segment 568

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

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

(Lp¢fo* RLae/(141,)) )

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

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

0.00
for avg travel speed, Ly ( mi) Lo=L(Ly+Lot Lye)
Adj. factor for the effect of passing lane on average speed, fo (Exhibit 20-24) 1.10
Average travel speed including passing lane2, ATS, = (ATSg* L)/ (L+Lg+ 490

PTSFy= PTSFy[ L +Ly Lot (1 o2 gLy

for percent time-spent-following, Ly, ( mi)(Exhibit 20-23) 8.25
Length of two-lane highway downstream of effective fength of the passing fane

for percent-time-foilowing, -6.55
Ld (m’)=L('(Lu+ Lpl+ Lde)

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

Percent time-spent-following including passing lane3, PTSF (%) 381

T

& GRS

1. If LOSg=F, passing lane analysis cann

ot be performed.
2.1 L <0, use alternative Equation 20-22.
3. If Ly<0, use alternative Equation 20-20.

vel.of Service ,
Level of service including passing fane LOS, (Exhibit 20-3 or 20-4) c
Peak 15-min total travel time, TTy5(veh-h) TT,s= VMT, §/ATSy 217

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

Analyst

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

Foresthill Road - WB - Mitig.
Bridge to Spring Garden Road
Placer County

Year 2030 With Forest Ranch

Highway / Direction of Travel
From/To

Jurisdiction

Analysis Year

Project Description:  Foresthill Divide Community Plan

L Shoulder width

_‘f Shouider width ft

- Lane width 1t
e Lane width ft
B

Segment tength, L it

993veh/h
347veh/h

Analysis direction vol., V

Opposing direction vol., V,

¥ Class thighway |7 Class If highway

Terrain r"' Level l“ Rolling
Grade Length  4.00 mi Up/down -3.0
Peak-hour factor, PHF 0.88
\ / No-passing zone 30%
“Shov Nnr!hffftﬁ\’/ % Trucks and Buses , P 2%
% Recreational vehicles, Py 2%
Access points/ mi 2

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E; (Exhibit 20-9 or 20-15) 1.1 7.5
Passenger-car equivalents for RVs, Eg (Exhibit 20-8 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, fi=1/ (1+ Py{(Er-1)+PR(Eg-1) ) 0.998 0.885
Grade adjustment factor 1, fg (Exhibit 20-7 or 20-13) 1.00 0.94
Directional flow rate?, v,(pc/h) vi=V/(PHF *f* o) 1131 474
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
} , Base free-flow speed?®, BFFSgy, 60.0 mi/h
Field measured speed?, S, mi/h ) . .
Adj. for lane width and shoulder width,? f s(Exh 20-5) 0.0 mifh
Observed volume3, V; veh/h ] ) )
; Adj. for access points3, f, (Exhibit 20-5) 0.5 mi/h
Free-flow speed, FFSy FFS=Sp+0.00776(V{ fyy ) mi/h )
) . - . Free-flow speed, FFSy (FSS=BFFS-f -f,) 59.5 mi/h
Adjustment for no-passing zones, f,, (Exhibit 20-19) 1.5 mih )
Average travel speed, ATS=FFS-0.00776v, 45.5 mi/h

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

Analysis Difectlon (d)

Passenger-car equivalents for trucks, Eq(Exhibit 20-10 or 20-16) 1.0
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, =1/ (1+ P1(E1-1)+Pr(Er-1) ) 1.000 1.000
Grade adjustment factor?, f (Exhibit 20-8 or 20-14) 1.00 1.00
Directional flow rate?, v(pc/h)=V{/(PHF*fy,* fe) 1128 394
Base percent time-spent-following#, BPTSF(%)=100(1-e8de) 76.4
Adj. for no-passing zone, fop (Exhibit. 20-20) 13.7

86.5

Peak 15-min total travel time,

1. If the highway is extended
2. i vi{vy 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.

i

segment (level) or roliing terrain, fG=1.0 .

I:;vel of service, LOS (Exhibit 20-3 or 20-4) E
Volume to capacity ratio, v/c=Vp/ 1,700 0.67
Peak 15-min veh-miles of travel, VMT s (veh- mi)=0.25L(V/PHF) 3047
Peak-hour vehicle-miles of travel, VMTgy(veh- mi)=V*L, 10724
TT5(veh-h)=VMT,JATS 66.9

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

nation. Site In :
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 AM Peak Hour Analysis Year Year 2030 With Forest Ranch

Project Description: P

Foresthill Divide Communii

|

V Class [ highway l" Class Il highway

- Opposing dirsction e
> Hualysis direction —
Ly Ly Tl T Ly

4 L | “Shaye Harth Brrcee
Total length of analysis segment, L, ( m1) 10.8
Length of two-lane highway upstream of the passing Jane, L, (mi) 1.6
Length of passing lane including tapers , Lyt (mi) 7.6
Average travel speed, ATS, (from Directional Two-Lane Highway Segment Worksheet) 45.5

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

86.5

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, ( m/) (Exhibit 20-23) 1.70
Length of two-lane highway downstream of effective length of the passing lane 010
for avg travel speed, Ly ( m)) L e (S L I

Adj. factor for the effect of passing lane on average speed, for (Exhibit 20-24) 111
Average travel speed including passing lane2, ATS, = (ATS4" L) / (Ly+Lg+ 404

(L) * Clae/(1+) )

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, -2.00

Ly (mi=Le(Lyt Lyt Lge)
Adj. factor for the effect of passing lane on percent time-spent-following, for
(Exhibit 20-24)

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

PTSF,= PTSF4[ L wHla Lot (1+E,)/2)Lge L

0.62

596

o B

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

Peak 15-min total travel time, TTys(veh-h) TT,5= VMT15/ATSP|
e
1. I LOS,=F, passing lane analysis cannot be pe
2. If Ly <0, use alternative Equation 20-22.
3. If Ly=0, use alternative Equation 20-20.
4. v/c, VMT,5 and VMT,, are calculated on Directional Two-Lane Highway Segment Worksheet.

rformed.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET »

Sit .

Analyst MKL Highway / Direction of Travel Foresthill Road - W8 - 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 AM Peak Hour Analysis Year Year 2030 With Forest Ranch

Project Description: Foresthill Divide Community Plan

Opposing direction vol., 'S

405veh/h

e $ Shoulderwidin "R
- Lane width ft V Class | highway f“ Class Il highway
— | Lane width 5! Terrain I lever [T Rofling
______ v Shoulderwidth __ ~—  § Grade Length  1.70 mi Up/down -3.4
_____________________ Peak-hour factor, PHF 0.88
S ' i N No-passing zone 50%
Segment length, L, i 3 .
L1 S Shise Hatih frrovi % Trucks and Buses , P 2%
% Recreational vehicles, Pg 2%
Analysis direction vol., Vy 684veh/h Access points/ mi 5

Analysis Direction (d) Opposing Diredion (0)
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+ Pr(Er-1)+Pr(Eg-1) ) 0.998 0.915
Grade adjustment factor 1, f5 (Exhibit 20-7 or 20-13) 1.00 0.98
Directional flow rate?, vi(pc/h) VieVI(PHF * fo) 779 512

Free-Flow Speed from Field Measurement

Estimated Free-Flow Speed

Observed volume?, V,
Free-flow speed, FFS, FFS=8py+0.00776(V{ fipy )
Adjustment for no-passing zones, fop  (Exhibit 20-19)

Field measured speeds, Sem

Base free-flow speed3, BFFS,

mi/h

veh/h Adj. for lane width and shoulder width,? fus(Exh 20-5)
e

ik Adj. for access points?, f, (Exhibit 20-5)

18 mim Free-flow speed, FFS, (FSS=BFFS-f ¢-f,)

Average travel speed, ATS=F FS—O400776vp-fnp

60.0 mih
0.0 mih
1.3 mim
58.8 mith
47.0 mih

Analysis Direction (d) Opposing Direction k(c‘>)
Passenger-car equivalents for trucks, E(Exhibit 20-10 or 20-16) 1.0 1.0
Passenger-car equivalents for RVs, Er (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, f,,=1/ (1+ Pr(Et-1)+Pg(Er-1) ) 1.000 1.000
Grade adjustment factor?, f. (Exhibit 20-8 or 20-14) 1.00 0.94
Directional flow rate2, Vi{pe/h)=V/HPHF*y,* fo) 777 488

Base percent time-spent-foliowing?, BPTSF (%)=1 00(1 -eanb)

66,7

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

26.0

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

Volume to capacity ratio, vic=V, /1,700 0.46
Peak 15-min veh-miles of trave!, VMT 5 (veh- mi)=0.25L(V/PHF) 330
Peak-hour vehicle-miles of travel, VMTgg(veh- mi=v*L, 1163

Peak 15-min total

o

! travel time, TT,5(veh-h
e =

R

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

=VMT,,/ATS

A

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

R

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

seneral I ation Site Informatio
Analyst MKL Highway 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 AM Peak Hour Analysis Year Year 2030 With Forest Ranch
Project Description: Foresthill Divide Community Plan

Input Dat

V Class | highway F' Ciass Il highway

- Upposing direction -
—* __Fmalysis direction —
Ly Lp ‘ Ly [
| L | “Shos et Show

Total length of analysis segment, L, ( /) 17
Length of two-lane highway upstream of the passing lane, L,(md 0.5
Length of passing tane including tapers , Ly (i) 0.8
Average travel speed, ATS (from Directional Two-Lane Highway Segment Worksheet) 47.0
Percent time-spent-following, PTSF, (from Directional Two-Lane Highway Segment 817
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

.70
for average travel speed, Ly, ( mi) (Exhibit 20-23) 1.7
Length of two-lane highway downstream of effective length of the passing lane 130
for avg travel speed, Ly {m) L=L(LH gt Ly, -
Adj. factor for the effect of passing lane on average speed, fo (Exhibit 20-24) 111
Average travel speed including passing lane?, ATS, = (ATSg" L) / (Ly+Lgt 504
(Lff) @La(1+E0)) ‘

Downstream length of two-lane highway within effective length of passing lane 516
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,

-4.76
Ld (ml)zL('(Lu+ Lpl+ Lde)
Adj. factor for the effect of passing lane on percent time-spent-following, fol 0.62
(Exhibit 20-24)

Percent time-spent-following including passing fane3, PTSF (%) 0.1
PTSF = PTSFy[ L +Ly+t Lot (1) 2)Lge Ly '

%%?‘ £
& Sy £ S

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

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

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

General information

Site Information

Analyst MKP
Agency or Company
Date Performed

Analysis Time Period

10/29/07

AM Peak Hour

MRO Engineers, Inc.

Highway / Direction of Travel
From/To

Jurisdiction

Analysis Year

Foresthill Road - WB - Mitig.
Todd Valley W to Owl Hill Ct.
Placer County

Year 2030 With Forest Ranch

Project Description:  Foresthill Divide Community Plan

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

Input Data
_____________ e — — — — — — — — — ]
I Shoulder width it -
-.——— Lane width # [7 Class | highway r- Class Il highway
—= | Lane width 1t Terain I e T Rolling
3 . N
Shoulder width # Grade Length  7.20 mi Up/down -3.0
————————————— o R L e Peak-hour factor, PHF 0.79
No-passing zone 50%
Segmentlengthe Ly mi shoer Harth Sreew % Trucks and Buses , Py 2%
% Recreational vehicles, Pg 2%
Analysis direction vol., V4 571vehih Access points/ mi 4
Opposing direction vol., V, 509veht/h
Average Travel Speed
Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E; (Exhibit 20-9 or 20-15) 1.1 37
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, fyy=1/ (1+ Pr(Er-1)+Pr(Eg-1) ) 0.998 0.948
Grade adjustment factor 1, fg (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow ratez, vi(pcrh) visVi(PHF*fuy* fs) 724 680
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
) . Base free-fiow speeds, BFFSgy 60.0 milh
Field measured speeds, Sey mi/h .
Adj. for lane width and shoulder width,3 f_g(Exh 20-5) 0.0 mith
Observed volumes, Vy veh/h o i
. Adj. for access points3, f, (Exhibit 20-5) 1.0 mih
Free-flow speed, FFS; FFS=Sgy+0.00776(V/ iy ) mi/h R
. . . . Free-flow speed, FFS; (FSS=BFFS-fis-fa) 59.0 mi/n
Adjustment for no-passing zones, f,, (Exhibit 20-19) 1.3 mith 169 mih

Percent Time-Spent-Following

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

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, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, fu=1/ (1+ Pr(Er-1)+Pg(E-1) ) 1.000 1.000
Grade adjustment factort, fg (Exhibit 20-8 or 20-14) 1.00 0.93
Directional flow rate?, vi(po/h)=Vi{PHF*f,y* {5) 723 690
Base percent time-spent-following, BPTSF(%)=100(1-exv") 65.3
Adj. for no-passing zone, f,, (Exhibit. 20-20) 24.7
Percent time-spent-following, PTSF(%)=BPTSF+f 77.9
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 20-3 or 20-4) D
Volume to capacity ratio, v/ic=V,/ 1,700 0.43
Peak 15-min veh-miles of travel, VMT5 (veh- mi)=0.25L(V/PHF) 217
Peak-hour vehicle-miles of travel, VMTg(veh- mi)=V*L, 685

4.6

Notes

2. If vi{vy 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.

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

General Information

Site Information

Analyst MKP

Agency or Company MRO Engineers, inc.
Date Performed 10/29/07

Analysis Time Period AM Peak Hour

Highway of Travel
From/To
Jurisdiction
Analysis Year

Foresthill Road - WB - Mitig.
Todd Valley W to Ow! Hill Ct.
Placer County

Year 2030 With Forest Ranch

Project Description:  Foresthill Divide Community Plan

Input Data

F Class | highway r_ Class |I highway

- Bpposing direction -~

— Analysis direction —

Lye Ly

S Horth Arrowe

Peak 15-min total travel time, TTis(veh-h) TTys= VMTs/ATSy

Total length of analysis segment, L, (mi) 1.2

Length of two-lane highway upstream of the passing lane, L, { mi) 0.3

Length of passing lane including tapers , Ly ( mi) 0.6

Average travel speed, ATS, (from Directional Two-Lane Highway Segment Worksheet) 46.9

Percent time-spent-following, PTSF, (from Directional Two-Lane Highway Segment ‘Worksheet) 77.9

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

Average Travel Speed

Downstream length of two-lane highway within effective fength of passing lane for average travel speed, 170

Lo ( i) (Exhibit 20-23) ’

Length of two-lane highway downsiream of effective length of the passing lane for avg travel speed, Ly 140

( mi) Le=Le(Lytlpt L)

Adj. factor for the effect of passing lane on average speed, f, (Exhibit 20-24) L1

Average travel speed including passing lane2, ATS, = (ATSy* L) / (Ly+LaH(Loffa)* (2Laol(145,)) ) 30.5

Percent Time-Spent-Following

Downstream length of two-lane highway within effective length of passing lane for percent time-spent- 554

following, La, { mi)(Exhibit 20-23) '

Length of two-fane highway downstream of effective length of the passing lane for percent-time-following, 5.04

Lo (mip=le(Lot Lot La)

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

Percent time-spent-following including passing lane3, PTSF (%) 559

PTSFu= PTSF L Loyl (11,02) L L,

Level of Service and Other Performance Measures+

Level of service including passing lane LOS,, (Exhibit 20-3 or 20-4) c
4.3

Notes

1. If LOS=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 VMTe, are calculated on Directional Two-Lane Highway Segment Worksheet.
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DIRECTIQNAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

MKL

Analyst

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

Analysis Time Period PM Peak Hour

Highway / Direction of Travel
From/To

Jurisdiction

Analysis Year

Foresthill Road - EB - Mitig.

Bridge to Spring Garden Road
Placer County
Year 2030 With Forest Ranch

Project Description:  Foresthill Divide Community Plan
Inpuyl

Peak-hour factor, PHF

Segrment length, L,

1009ven/h
405veh/h

Analysis direction vol., Vy

Opposing direction vol., V,

No-passing zone
% Trucks and Buses , Py

Shisei HariH Arrow

Access points/ mi

% Recreational vehicles, Pg

F Rolling
Up/down 3.0
0.88

30%

1%

2%
2

b= — — = - — - L A T e — o — - —
1 Showder width it -
- Lane width it [:7 Class | highway F'" Class 1l highway
- Lane width ﬂ Terrain I~ Level
_____________ ¥ Shoulderwidth Grade Length  4.00 mi

’ ‘Ahyal'ysm D:réction (d) Opposing Direction (0}
Passenger-car equivalents for trucks, Er (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
Reavy-vehicle adjustment factor, fy,=1/ (1+ Pr{E-1)+Pg(Ex-1) ) 0.955 0.998
Grade adjustment factor !, fg (Exhibit 20-7 or 20-13) 0.95 1.00
Directional flow rate?, vi(pc/h) viEVY/(PHF* . * fg) 1264 461

Free-Flow Speed from Field Measurement

Estimated Free-Flow Speed

Field measured speed?, S,

Observed volumes, \'2
Free-flow speed, FFS FFS=8g+0.00776(V{ fiyy )
Adjustment for no-passing zones, fap  (Exhibit 20-19)

Base free-flow speed®, BFFSg,

mi/h

veh/h Adj. for lane width and shoulder width,3 f s(Exh 20-5)
mifh 'Adj. for access points3, f, {Exhibit 20-5)

15 mim Free-flow speed, FFS; (FSS=BFFS-f s-f,)

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

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

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

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 1.1
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, f,=1/ (1+ Py(E1-1)+Pg(Ex-1) ) 1.000 0.999
Grade adjustment factor?, f, (Exhibit 20-8 or 20-14) 0.97 1.00
Directional flow rate2, vi(pc/h)=V/(PHF*f,,* i) 1182 461
Base percent time-spent-following#, BPTSF(%)=100(1-eav¢") 78.8
Adj. for no-passing zone, f,,, (Exhibit. 20-20) 14.3

89.1

travel time, TT,5(veh-h)=VMT,/ATS
& o

WoEe
1. if the highway is extended segment (level) or rolling terrain, fG=1
2.1 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, vic=V,/ 1,700 0.74
Peak 15-min veh-miles of travel, VMT,; (veh- mi)=0.25L(VIPHF) 3096
Peak-our vehicle-miles of travel, VMTg(veh- miy=v*L, 10897
Peak 15-min total 69.4

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

Generalinformation Vorma

Analyst MKL Highway of Travel Foresthill Road - EB - 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 With Forest Ranch

Project Description:  Foresthill Divide Community Plan

Input Date

~ Class | highway r Class Il highway

- Qpposing dirketion -+
> hnalysis direction —
Ly Lot Lo Ly

] L | S Hoeth Ao
Total length of analysis segment, L, (m1) 10.8
Length of two-lane highway upstream of the passing lane, L, (mi) L5
Length of passing lane including tapers , Ly, (mi) 7.6
Average travel speed, ATS ; (from Directional Two-Lane Highway Segment Worksheet) 44.6

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

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) L.70
Length of two-lane highway doqu}rgam of effective length of the passing lane 0.00
for avg travel speed, Ly (mi) Lbe(Ltlyt Lee)

Adi. factor for the effect of passing lane on average speed, for (Exhibit 20-24) 111
Average fravel speed including passing lane2, ATSy = (ATSg" L) [ (Ly+Lg+ 483

(Lp,/f )+ (2Lge/(1 o))
£é g
Downstream length of two-lane highway within effective length of passing lane
for percent time-spent-foilowing, Ly, ( mi)(Exhibit 20-23)

3.60

Length of two-lane highway downstream of effective length of the passing tane
for percent-time-following, -1.90
Ld ( m’)th'(Lu+ LpI+ Lde)

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

pl 0.62

Percent time-spent-following including passing lane?, PTSF (%)
PTSFy= PTSFl L Lyl (1+,)/2)L gLy

61.2

Peak 15-min total travel time, TT,s(veh-h) TT;s= VMT,5/ATS,, 64.0

1. If LOS,=F, passing lane analysis cannot be performed.
2.1f Ly <0, use alternative Equation 20-22.
3. If Ly<0, use aiternative Equation 20-20.
4. vlc, VMT 5 and VMTg, are calculated on Directional Two-Lane Highway Segment Worksheet.
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Information:

MKL

Analyst

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

Analysis Time Period PM Peak Hour

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

Highway / Direction of Travel
From/To

Jurisdiction

Analysis Year

Foresthill Road - WB - Mitig.
Bridge to Spring Garden Road
Placer County

Year 2030 With Forest Ranch

Project Description:  Foresthill Divide Community Plan

nput bata

Opposing direction vol., V, 1009veh/h

b - —
L Shoulder width ft
*— | Lane width tt ’7 Class | highway I"‘ Class Il highway
- | Lane width S Terrain I tever [T Rolling
___________ v Shoulder width B ) Grade Length 4.00 mi  Up/down -3.0
____________ Peak-hour factor, PHF 0.76
< 0 ) ‘. No-passing zone 30%
Segmert fength, L [ oo % Trucks and Buses , Py %
% Recreational vehicles, Pg 2%
Analysis direction vol,, Vy 405veh/h Access points/ mi 2

Analysis Direction (d) Opposing Direction (0)
Passenger-car equivalents for trucks, Ey (Exhibit 20-9 or 20-15) 12 57
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, f,=1/ (1+ Pi(Ex-1)+Pr(Eg-1)) 0.992 0.842
Grade adjustment factor 1, fg (Exhibit 20-7 or 20-13) 1.00 0.95
Directional flow rate?, vi{pc/h) vaV(PHF*,* 1) 537 1660
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
) . Base free-flow speed?®, BFF S, 60.0 mi/h
Field measured speed3, Sg,, mi/h i )
Adj. for lane width and shoulder width,3 f (Exh 20-5) 0.0 mi/h
Observed volume?, V; veh/h o )
. Adj. for access points?, f, (Exhibit 20-5) 0.5 mih
Free-flow speed, FFSy FFS=Sg+0.00776(V{ fyy ) mih )
; : . . Free-flow speed, FFS, (FSS=BFFS-f, -f,) 59.5 mi/h
Adjustment for no-passing zones, foo  (Exhibit 20-19) 0.5 mih )
Average travel speed, ATS=FFS-0.00776v, -, 41.9 mi/h

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

Analysié Dlréctioﬁ (d) Opposing Direction (o)

Passenger-car equivalents for trucks, E+(Exhibit 20-10 or 20-16) 1.1 1.0
Passenger-car equivalents for RVs, E (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, fy,=1/ (1+ Py(Er-1)+PR(Ex-1) ) 0.996 1.000
Grade adjustment factor!, f (Exhibit 20-8 or 20-14) 1.00 0.97
Directional flow rate?, v(pc/h)=V/(PHF*f,,* fo) 535 1369
Base percent time-spent-following?, BPTSF(%)=1OO(1-eaVa") 63.2
Adj. for no-passing zone, fop (Exhibit. 20-20) 15.5

67.6

i

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

3. For the analysis direction only.

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

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

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

Volume to capacity ratio, vic=Vy/ 1,700 0.32
Peak 15-min veh-miles of travel, VMT,; (veh- mi)=0.25L,(V/PHF) 1439
Peak-hour vehicle-miles of travel, VMT g, (veh- mi=V*L, 4374
Peak 15-min total travel time, TT,5(veh-h)=VMT,;/ATS 34.3
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Analyst MKL

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

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE WORKSHEET

Highway of Travel
From/To
Jurisdiction
Analysis Year

Foresthill Road - WB - Mitig.
Bridge to Spring Garden Road
Placer County

Year 2030 With Forest Ranch

Project Description:  Foresthill Divide Community Plan

I Class I highway

f‘? Class | highway

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

- Opposing direction -
—>* __ hnalysis direction —
Ly ’ Lo Ly ' Ly

) L ! Showr Haeth B
Total length of analysis segment, L, ( mi) 10.8
Length of two-lane highway upstream of the passing lane, L, ( m1) 1.6
Length of passing lane including tapers , Ly, (mi) 7.6
Average fravel speed, ATS, (from Directional Two-Lane Highway Segment Worksheet) 41.9
Percent time-spent-following, PTSF, (from Directional Two-Lane Highway Segment 67.6
Worksheet)
Level of service!, LOS (from Directional Two-Lane Highway Segment Worksheet) D

(Lpllf}.:d)+ (ZLde/(1+fp!)) )

2 g :
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 010
for avg travel speed, Ly (mi) Ll (Ll Lye)

Adj. factor for the effect of passing lane on average speed, for (Exhibit 20-24) 1.10
Average travel speed including passing lane?, ATSy = (ATSg* L) / (Ly+ly* 451

(Exhibit 20-24)

for percent time-spent-foliowing, Ly, ( mi)(Exhibit 20-23) 7.02
Length of two-lane highway downstream of effective tength of the passing lane

for percent-time-following, -5.42
Ly (mi)=Lq-(L+ Lot Lge)

Adj. factor for the effect of passing lane on percent time-spent-following, for 0.61

Percent time-spent-following including passing ane?, PTSFy(%)
PTSF = PTSF,[ L wHat b (14 F)2)Lgel/ Ly

0 2 and. oth
Level of service including passing lane LOS,, (Exhibit 20-3 or 20-4)

45.6

Peak 15-min total travel time, TT,5(veh-h)
1. f LOS=F, passing lane analysis cannot be performed.
2.1f L4 <0, use alternative Equation 20-22.

TT,5= VMT,5/ATS,

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

319

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

Highway / Direction of Travel

Analyst 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 With Forest Ranch

Project Description:  Foresthill Divide Community Plan

Shoulder width f1

- Lane width oot
—a 1 Lane width ft
[ Shoulder width it

Segment length,

455veh/h
676veh/h

Analysis direction vol., Vy
Opposing direction vol., V,

Shiver Hairih firrow

|7 Class | highway l“ Class Il highway

Terrain r" Level l“ Roliing
Grade Length  1.70 mi Upldown -3.4
Peak-hour factor, PHF 0.88
No-passing zone 50%

% Trucks and Buses , P; 3%

% Recreational vehicles, P~ 2%

Access points/ mi 5

Analysis Direction (d) Opposing Direction (o)
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+ PH{E-1)+PR(Eg-1) ) 0.994 0.909
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 * fg) 520 845
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
. . Base free-flow speed?®, BFFSgy, 60.0 mith
Field measured speed3, Sy, mi/h ) )
Adj. for lane width and shoulder width,? f_ s(Exh 20-5) 0.0 mith
Observed volume?, V; veh/h ) i )
. Adj. for access points?, f, (Exhibit 20-5) 1.3 mih
Free-flow speed, FFS,; FFS=S8,+0.00776(V{ ) mi/h )
; ) L . Free-flow speed, FFS; (FSS=BFFS-f s-f,) 58.8 mi/h
Adjustment for no-passing zones, foo  (Exhibit 20-19) 0.9 mih )
Average travel speed, ATS=FFS-0.00776v, -, 47.2 mi/h

Analysis Direction (d) Opposing Dlrectlonk(o)
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/ (1+ Py(Er-1)+Pg(Eg-1) ) 0.997 1.000
Grade adjustment factor!, fe (Exhibit 20-8 or 20-14) 1.00 0.94
Directional flow rate2, v/(pc/h)=V{(PHF*f,,* f5) 519 814

Base percent time-spent-foliowing4, BPTSF(%)=100(1-eanb)

56.2

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

25.1

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

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

66.0

Peak 15-min fotal travel time, TT5(veh-h)=VMT,J/ATS
) ~§§;"* o

2

1. If the highway is extended segment (level) or rolling terrain,
2. If vifvg 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.

Volume to capacity ratio, vic=V,/ 1,700 0.31
Peak 15-min veh-miles of travel, VMT ; (veh- m{)=0.25L,(V/PHF) 220
Peak-hour vehicle-miles of travel, VMTgq(veh- mi)=v*L, 774

4.7
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE WORKSHEET _

£ ¢ Informat
Analyst MKL Highway 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 With Forest Ranch

Project Description:  Foresthill Divide Community Plan

I Class it highway

[7 Class | highway

Qpposing direction -—

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

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

Ly Lpi Ly Ly
L ‘ i St Haeth: At
Total length of analysis segment, L (mi) 1.7
Length of two-lane highway upstream of the passing lane, L, (mi) 0.5
Length of passing lane including tapers , Lpl (miy 0.8
Average travel speed, ATS; (from Directional Two-Lane Highway Segment Worksheet) 47.2
Percent time-spent-following, PTSFy (from Directional Two-Lane Highway Segment 6.0
Worksheet)
D

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

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

-1.30
for avg travel speed, Ly ( mi) Lo=Li (Lt L)

Adj. factor for the effect of passing lane on average speed, foi (Exhibit 20-24) 1.10
Average travel speed including passing lane?, ATSy = (ATSS* L) / (L +Lg+ 503

= PTSF[ L Lyt Lo((1+4f,

V2)LgoliL

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

15
for percent time-spent-following, Ly, ( mi)(Exhibit 20-23) 71
Length of two-lane highway downstream of effective length of the passing lane

for percent-time-following, -6.75
Ly (m)=Le(by* Lo+ Lye)

Ad]. factor for the effect of passing lane on percent time-spent-following, foi 0.6]
(Exhibit 20-24)

Percent time-spent-following including passing lane?, PTSF (%) 8.0

Pe S/ATS,,

ak 15-min total travel time, TT5(

1. 1f LOS4=F, passing lane analysis cannot be performed.
2.1f Ly <0, use alternative Equation 20-22.
3. f L4<0, use alternative Equation 20-20.

veh-h) TTys=VMT
P

S

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

General Information

Site Information

Analyst MKP

Agency or Company MRO Engineers, Inc.
Date Performed 10/29/07

Analysis Time Period PM Peak Hour

Highway / Direction of Travel
From/To

Jurisdiction

Analysis Year

Foresthill Road - WB - Mitig.
Todd Valley W to Ow! Hili Ct.
Placer County

Year 2030 With Forest Ranch

Project Description:  Foresthill Divide Community Plan

Input Data

Shoulder width ft

Lane width ft

Lene width

3 _Shoulder width

Segment length, L, mi

501veh/n
598veh/n

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

Show Harth frrow

P_ Class | highway r Class It highway

l— Level

Terrain

Grade Length  71.20 mi Up/down -3.0
Peak-hour factor, PHF 0.88
No-passing zone 50%

% Trucks and Buses , Py 4%

% Recreational vehicles, Py 2%
Access points/ mi

r Rolling

4

Average Travel Speed

Analysis Direction (d}

Opposing Direction (o)

Passenger-car equivalents for trucks, Ey (Exhibit 20-9 or 20-15) 12 37
Passenger-car equivalents for RVs, Ey (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, fy,=1/ (1+ Pr(E-1)+Pg(Ex-1) ) 0.992 0.901
Grade adjustment factor 1, f; (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow ratez, v(pc/h) vi=Vy(PHF *fy* fs) 574 754
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
y . Base free-flow speed?, BFFSgy, 60.0 mi/h
Field measured speeds, Spy mi/h _ )
Ad. for lane width and shoulder width,3 f,4(Exh 20-5) 0.0 mith
Observed volumes, V, veh/h ’ N )
, Adj. for access points3, f, (Exhibit 20-5) 1.0 mih
Free-flow speed, FFS; FFS=S,+0.00776(V{ fuy ) mi/h )
: . - . Free-flow speed, FFSy (FSS=BFFS-f -fs) 58.0 mih
Adjustment for no-passing zones, fap  {Exhibit 20-19) 1.1 mith 476 mi

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

Percent Time-Spent-Following

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

Analysis Direction (d} Opposing Direction (o)

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/ (1+ P(Ey-1)+Pg(Er-1) ) 0.996 1.000
Grade adjustment factort, fg (Exhibit 20-8 or 20-14) 1.00 0.93
Directional flow rate2, vi(pc/h)=V{/(PHF*fu* fo) 572 728
Base percent time-spent-following4, BPTSF(%)=100(1-e") 58.4
Adj. for no-passing zone, f,, (Exhibit. 20-20) 25.8
Percent time-spent-following, PTSF(%)=BPTSF+f ,, 69.7
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 20-3 or 20-4) D
Volume to capacity ratio, v/c=V,/ 1,700 0.34
Peak 15-min veh-miles of travel, VMT,; (veh- mi)=0.25L(V/PHF) 171
Peak-hour vehicle-miles of travel, VM Tg(veh- mi)=V*L, 601

3.6

Notes

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

2. If v{vg 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

General Information Site Information

Analyst MKP Highway of Travel Foresthill Road - W8 - Mitig.
Agency or Company MRO Engineers, Inc. From/To Todd Valley W to Owl Hill Ct.
Date Performed 10/29/07 Jurisdiction Placer County

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

Project Description:  Foresthill Divide Community Plan

Input Data

r‘;_ Class | highway r“ Class Il highway

-~ Oppoesing direction -
—* __ Aralysis direction —
Lu Lpl Lde Ld

Shew Horth e

Peak 15-min total travel time, TTis(veh-h) TT;s= VMTs/ATS,,

Total length of analysis segment, L, miy 12

Length of two-lane highway upstream of the passing lane, L, { ni) 0.3

Length of passing lane including tapers , Ly (mi) 0.6

Average travel speed, ATS, (from Directional Two-Lane Highway Segment Worksheet) 47.6

Percent time-spent-following, PTSF, (from Directional Two-Lane Highway Segment Worksheet) 69.7

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

Average Travel Speed

Downstream length of two-tane highway within effective length of passing lane for average travel speed, 170

Lao { mi) (Exhibit 20-23)

Length of two-lane highway downstream of effective length of the passing lane for avg travel speed, Ly 140

(mi} La=b{LytLort Ly)

Adj. factor for the effect of passing lane on average speed, f,, (Exhibit 20-24) 110

Average travel speed including passing lane, ATSp = (ATS" Li) £ (LitLat (Ll + (2Laol(1+6)) ) 510

Percent Time-Spent-Following

Downstream tength of two-lane highway within effective iength of passing lane for percent time-spent- 672

following, Ly, { mi)(Exhibit 20-23)

Length of two-lane highway downstream of effective length of the passing lane for percent-time-following, 6.42

Ly (mi=Le{Lt Lyt L)

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

Percent time-spent-following including passing lanes, PTSF (%) 495

PTSFy= PTSF Lyttt (141,02)Lg L,

Level of Service and Other Performance Measures¢

Level of service including passing lane LOS, (Exhibit 20-3 or 20-4) B
34

Notes

1. If 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. vic, VMTs and VMT,, are calculated on Directional Two-Lane Highway Segment Worksheet.

Copyright © 2005 University of Florida, Alf Rights Reserved

HCS+™  Version 5.21

Generated: 10/29/2007 3:51 PM






&
= O
<E =
= =
RSN
EKE
=
~RR
CW”H
ENC
CON
SE <
-k
ZE=E
FCM
© 3
| o
=Y =
> =
O
=
az3
Mo
=23
23S
@ [~
Mmm
2 >
[




DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

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 AM Peak Hour Analysis Year Year 2030 With Forest Ranch

PrOJect Description:  Foresthill Divide Community Plan

""""""""""" ¥ Shoulderwidth ~ — — — 1t |
- Lane widih it
— Lane width it
_____________ ¥ _S_hﬂl]’g_ef_\_\’l_qﬂl_ _.‘—_:‘*‘_“":*—_‘-‘1‘ —
Segment length, |, mi
Analysis direction vol., Vy 993veh/h
Opposmg direction vol., V, 347veh/h

Class Il highway

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

Show Rorth Arrow % Trucks and Buses , Py 2%
% Recreational vehicles, Pz~ 2%
Access points/ mi 2

Percent tlme-spent foﬂowmg, PTSF(%) BPTSF+f

Level of serwce LOS (Exhibit 20—3 or 204)

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E; (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(E-1)+Pr(Eg-1) ) 0.998 0.885
Grade adjustment factor 1, f (Exhibit 20-7 or 20-13) 1.00 0.94
Directional flow rate?, vi(pc/h) vi=V/(PHF*fiy,* f5) 1131 i 474
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
. Base free-flow speed?, BFFS 60.0 mi/h
Field measured speed?, Sy mi/h . P M ) ;
Adij. for tane width and shoulder width,? f, s(Exh 20-5) 0.0 mih
Observed volume?, V¢ veh/h . o )
., Adj. for access points?, f, (Exhibit 20-5) 0.5 mith
Free-flow speed, FFS; FFS=8,+0.00776(V{ f.y) mi/h )
; : - ; Free-flow speed, FFSy (FSS=BFFS-f 5-fs) 59.5 mish
Adjustment for no-passing zones, f,, (Exhibit 20-19) 2.5 mih )
Average travel speed, ATS=FFS-0.00776v, 44.6 mi/h
i g,g . A
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, f,,,=1/ (1+ PH{E1)+Pg(Eg-1) ) 1.000 1.000
Grade adjustment factor?, fg (Exhibit 20-8 or 20-14) 1.00 1.00
Directional flow rate?, v,(pc/h)=V/(PHF*f,* fg) 1128 394
Base percent time-spent-following4, BPTSF(%)=100(1-e2%") 764
Adj. for no-passing zone, f,,, (Exhibit. 20-20) 20.4
91.5

Peak 15-min total travel tlme TT15(veh -h) —VMT,SIATS

B

1 if the hlghway 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.

E
Volume to capacity ratio, vic=V,/ 1,700 0.67
Peak 15-min veh-miles of travel, VMT 4 (veh- mi)=0.25L(V/PHF) 3047
Peak-hour vehicle-miles of travel, VMTgq(veh- mi)=V*L, 10724
68.3

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

Copyright © 2005 University of Florida, All Rights Reserved

Generated: 6/18/2007 10:55 AM

HCS+™  Version 6.21



DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE WORKSHEET

S

2 2skey

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 AM Peak Hour Analysis Year Year 2030 With Forest Ranch

Foresthill Divide Community Plan

Project Description:

Class | highway Class Il highway

- Opposing direction -

— Analysis direction —

Ly Ly Ly Lg

L Stow Hoeth Arrow
Total length of analysis segment, L, (mi) 10.8
Length of two-lane highway upstream of the passing lane, L, ( mi) 48
Length of passing lane including tapers , Ly (1) 18
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) 170
Length of two-lane highway downstream of effective length of the passing lane for 250
avg travel speed, Ly (mi) Ly=L-(L+Lo+ L)

Adj. factor for the effect of passing lane on average speed, fr (Exhibit 20-24) Ll
Average travel speed including passing lane?, ATSy = (ATS¢* L) / {Ly+LgH(L o)+ 457

(2Lge/(1+1)) )
Bare 1
Downstream length of two-fane highway within effective length of passing fane for

percent time-spent-following, Ly, ( mi)(Exhibit 20-23) 360
Length of two-lane highway downstream of effective length of the passing lane for

percent-time-following, 0.60
Ld ( mi)=L1'(Lu+ Lp|+ Lae)

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 (%) 709

) 2)L gellLy
e

R

PTSF,= PTSF[L wHat ol (1
S ) =

st

Rotos]

1. If 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. v/o, VMT 5 and VMT,, are calculated on Directional Two-Lane Highway Segment Worksheet.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

TALE

Analyst MKL Highway / Direction of Travel Foresthill Road - WB - Mitig.
Agency or Company MRQO 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 With Forest Ranch

Project Description:  Foresthill Divide Community Plan
SRt

IpUE.

3

“““““““““““““ } Shoulderwidth |
- Lane wridth Lid
—a Lane width #
t

_____________ + Shoulderwidth |

Segment length, L mi

684vehth

Analysis direction vol., V4

Show North Arrow

Access points/ mi

Class [ highway

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

% Trucks and Buses , P+ 2%

% Recreational vehicles, Pg 2%

Class It highway

5

Opposing direction vol., V, 405veh/h
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, ER (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, fy,=1/ (1+ Py{E1-1)+Pg(Eg-1) ) 0.998 0.915
Grade adjustment factor !, fg (Exhibit 20-7 or 20-13) 1.00 0.98
Directional flow rate?, vi(pc/h) viVy(PHF** o) 779 512
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
. Base free-flow speed®, BFFS, 60.0 mi/h
Field measured speed3, Sgy mifh i , ™ ;
Adj. for lane width and shoulder width,? f s(Exh 20-5) 0.0 mih
Observed volume?, V; veh/h ) n .
. Adj. for access points?, {5 (Exhibit 20-5) 1.3 mith
Free-flow speed, FFS; FFS=S,+0.00776(V{ fiyy ) mi/h .
; ; - ; Free-flow speed, FFSy (FSS=BFFS-f¢-f,) 58.8 mih
Adjustment for no-passing zones, fnp (Exhibit 20-19) 2.4 mih 464 mifh

Average travel speed, ATS=FFS-0.00776vp-fnp

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

 SEIVIcEHrc Pefonmaiice M

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, fiy, =1/ (1+ P(E;-1)+P(Eg-1) ) 1.000 1.000
Grade adjustment factor!, fg (Exhibit 20-8 or 20-14) 1.00 0.94
Directional flow rate?, v(po/)=V/(PHF*,,* o) 777 488
Base percent time-spent-following4, BPTSF(%)=100(1—eaVa°) 65.7
Adj. for no-passing zone, f,,, (Exhibit. 20-20) 29.9

84.1

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

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

Volume to capacity ratio, vic=V,/ 1,700 0.46

Peak 15-min veh-miles of trave!, VMT, 5 (veh- mi)=0.25L(V/PHF) 330
1163

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. If v(vg 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

i
Analyst MKL

Highway 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 AM Peak Hour Analysis Year Year 2030 With Forest Ranch

Project Description:  Foresthill Divide Community Plan

Class | highway Class il highway

- Opposing direction -~

— Analysis direction —

Lu Lpl Ld» Ld

| L ) Snow Horth Arrow
Total length of analysis segment, L, ( mi) L7
Length of two-lane highway upstream of the passing lane, L, (mi) 1.0
Length of passing lane including tapers , Ly (mi) 0.2
Average travel speed, ATS, (from Directional Two-Lane Highway Segment Worksheet) 464
Percent time-spent-following, PTSF 4 (from Directional Two-Lane Highway Segment 841

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

5

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=Li-(L+Lg+ L)
Adij. factor for the effect of passing lane on average speed, for (Exhibit 20-24) L1
Average travel speed including passing lane2, ATSy, = (ATSg* L)/ (Lo+lgrLgffo)+ 81

(Lge/(1 415} )
Egreentyingisioe g

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, _4.66
Ly (mi=Le(Ly+ Lot Lgo)

516

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

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

PTSF,= PTSF[ L L (1 )2)L gl
=3 T e
'.ézll: ff"ﬁ%% g

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,,

By

1. If LOS4=F, passing lane analysis cannot be performed.
2. If L4 <0, use alternative Equation 20-22,
3. If Ly<0, use altemative Equation 20-20.
4. vie, VMT,s 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 10:56 AM




DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

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 PM Peak Hour Analysis Year Year 2030 With Forest Ranch

Highway / Direction of Travel

PrOJect Description:  Foresthill Divide Community P/an

¥ Shoulder width it

-— Lane width 1

—3r . Lane width IR, |
_____________ v Shoulderwidth ___ _  #t |

Segment length, L, mi

406veh/h

Analysis direction vol., V4

M. Class | highway Class il highway

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

Sow Kot Arrew. 70 17ucks and Buses , Py 4%
% Recreational vehicles, Py~ 2%
Access points/ mi 2

Opposing direction vol., V, 1009vehih
Analysis Direction (d) Opposing Direction (o)
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+ PH{E-1)+Pg(Eg-1) ) 0.992 0.842
Grade adjustment factor 1, fg (Exhibit 20-7 or 20-13) 1.00 0.95
Directional flow rate?, vi(pc/h) vi=V{(PHF*f* fo) 537 1660
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
. Base free-flow speed?, BFFS 60.0 mith
Field measured speed3, Spy mifh . ) i Mo ;
Adj. for lane width and shoulder width,3 f s(Exh 20-5) 0.0 mih
Observed volume?3, V; veh/h ) o .
. Adj. for access points?, f, (Exhibit 20-5) 0.5 mih
Free-flow speed, FFSy FFS=S5.,,+0.00776(V{ f,yy ) mi/h )
; . . . Free-flow speed, FFS, (FSS=BFFS-f o-f,) 59.5 mi/h
Adjustment for no-passing zones, fop  (Exhibit 20-19) 0.7 mimh .
Average travel speed, ATS=FFS-0.00776v,-f 41.8 mi/h

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

Passenger-car equivalents for trucks, E-{Exhibit 20-10 or 20-16)
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, f,,=1/ (1+ Py{E1-1)+Pg(Ep-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 ,* f) 535 1369
Base percent time-spent-following4, BPTSF(%)=100(1-e%%") 63.2

18.6

Percent t|me spent followmg, PTSF(%) BPTSF+f

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

68.5

Peak-hour vehicle-miles of travel, VMTgq(veh- mi=V*L,

D
Volume to capacity ratio, vic=V,/ 1,700 0.32
Peak 15-min veh-miles of travel, VMT 5 (veh- mi)=0.25L,(V/PHF) 1439
4374

Peak 15-min total travel time, TT, 5(veh-h)=VMT15/ATS

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. 1f 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 craw! speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE WORKSHEET

el :
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 With Forest Ranch

Project Description: _Foresthill Divide Community Plan

Class | highway Class Il highway
e Opposing direction -
—* __Analysis direction —
—
l-u Lpl Ldo Ld .
- L ,T Shaw Noeth Arrow

Total length of analysis segment, L, ( #/) 10.8
Length of two-lane highway upstream of the passing lane, Ly (mi) 48
Length of passing lane including tapers , Lo (mi) 1.8
Average travel speed, ATS, (from Directional Two-Lane Highway Segment Worksheet) 41.8
Percent time-spent-following, PTSF, (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) L.70
Length of two-lane highway downstream of effective length of the passing lane for , 250
avg travel speed, Ly (i) Ly=Li-(L Lo+ Lye) '
Adj. factor for the effect of passing lane on average speed, for (Exhibit 20-24) 1.10
Average travel speed including passing lane2, ATSy = (ATSg&* Ly) / (LtLgr(Lpffp+ 27
(Lgo/(1+1y)) )

(LI, b o)

Downstream length of two-lane highway within

percent time-spent-following, L4, ( mi)(Exhibit 20-23) 7.02
Length of two-lane highway downstream of effective length of the passing lane for
percent-time-following, -2.82

Lo (m)=Le(Ly* Lot Lyo)

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

Percent time-spent-following including passing lane?, PTSF (%)
PTSF,= PTSF{ L wHlg il ot (12 L g L

Laleldi SoRleg i ot LI

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

Peak 15-min total travel time, TTg(veh-h) TT,;= VMT /ATS,, 337

1. i LOS =F, passing lane analysis cannot be performed.
2. If Lq <0, use alternative Equation 20-22.
3. If L4<0, use alternative Equation 20-20.
4. vic, VMT 5 and VMTg, are calculated on Directional Two-Lane Highway Segment Worksheet.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

Analyst MKL

Highw:

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

ay / Direction of Travel

Foresthill Road - WB - Mitig.

Project Description: Foresthill Divide Community Plan

L . R s ]
| Shoulder width Eid
- Lane width it
—_— L Lane width . 1
_____________ v Shoulderwidh ____ _ ti |

Segment length, 1, mi

455veh/h

Analysis direction vol., Vy

Class | highway Class Il highway

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

Show Ranh Arroee 70 1TUCks and Buses , Py 3%
% Recreational vehicles, P, 2%
Access points/ mi 5

Opposing direction vol., V, 676veh/h
Passenger-car equivalents for trucks, Ey (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, fy, =1/ (1+ Py{E-1)+Pg(Eg-1) ) 0.994 0.909
Grade adjustment factor 1, f5 (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate?, vi(pc/h) viaV/(PHF . * f) 520 845
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
, Base free-flow speed?, BFFS 60.0 mi/h
Field measured speed?, Spy mih ] P ™ . i
Adj. for lane width and shoulder width,3 f, g(Exh 20-5) 0.0 mim
Observed volume3, V; veh/h ’ . - )
. Adj. for access points?, f, (Exhibit 20-5) 1.3 mih
Free-flow speed, FFSy FFS=S;,+0.00776(V{/ fuy ) mirh .
: . o . Free-flow speed, FFSy (FSS=BFFS-f g-f;) 58.8 mith
Adjustment for no-passing zones, fap  (Exhibit 20-19) 1.3 min 468 mih

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

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

5

\Aﬁalys]s Dirrectlon (d) Opposing Direction (o)

Passenger-car equivalents for trucks, Ex(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+ P{(Er-1)+Pg(Eg-1)) 0.997 1.000
Grade adjustment factor?, f; (Exhibit 20-8 or 20-14) 1.00 0.94
Directional flow rate2, v(pc/h)=Vy(PHF*f,,* f) 519 814
Base percent time-spent-following*, BPTSF(%)=100(1-e2%" ) 56.2
Adj. for no-passing zone, fop (Exhibit. 20-20) 28.9

67.4

Peak-hour vehicle-miles of travel, VMTgg(veh- mi)=v*L,

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

Volume to capacity ratio, vie=V,/ 1,700 0.31

Peak 15-min veh-miles of travel, VMT,; (veh- mi)=0.25L,(VIPHF) 220
774

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

v 3

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. 1f 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

Analyst MKL

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

Analysis Time Period PM Peak Hour

Highway of Travel
From/To
Jurisdiction
Analysis Year

Foresthill Road - WB Mitig.
Spring Garden to Todd Valley W
Placer County

Year 2030 With Forest Ranch

Project Description: Foresthill Divide Community Plan

Class I highway

Class Il highway

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

-— Opposing direction -
—* _ _ Analysis direction —
Ly Lol Ley Ly
| L } Show North Arrowe
Total length of analysis segment, L, ( mi) 1.7
Length of two-lane highway upstream of the passing lane, L, ( mi) 1.0
Length of passing lane including tapers , Ly (mi) 0.2
Average travel speed, ATS, (from Directional Two-Lane Highway Segment Worksheet) 46.8
Percent time-spent-following, PTSF, (from Directional Two-Lane Highway Segment 674
Worksheet)
D

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

(2Lae/(1+f r)) )

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

average travel speed, L, ( mi) (Exhibit 20-23) 70
Length of two-lane highway downstream of effective length of the passing lane for 120
avg travel speed, Ly (i) Ly=Le(Ly+Lyt Lye)

Adj. factor for the effect of passing lane on average speed, f ot (Exhibit 20-24) 110
Average travel speed including passing lane?, ATSy = (ATS" L) / (Lyttgr(Loffy)+ 484

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

PTSFp, PTSFd{L +Ld+fp,L ,+((1+ ,)/2)Lde]/Lt

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

percent-time-following, -6.65
Lg (mi=Le(L+ Lot Lae)

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

Percent time-spent-following including passing lane?, PTSF (%) 569

Peak15 -min total travel time, TTyg(veh-h) TT,z= VMT,s/ATS,,

1. If LOS,=F, passing lane analysis cannot be performed.
2. If Ly <0, use aiternative Equation 20-22.
3. If L4<0, use alternative Equation 20-20,
4. vlc, VMT, and VMTg, are calculated on Directional Two-Lane Highway Segment Worksheet.
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