ATTACHMENT D

TWO-LANE HIGHWAY
LEVEL OF SERVICE CALCULATION WORKSHEETS
BUILDOUT “WITHOUT FOREST RANCH” SCENARIO




DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General Inforr

Analyst MKL

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

Analysis Time Period

Foresthill Road - Eastbound
Bridge to Spring Garden Road
Placer County

Buildout Without Forest Ranch

Highway / Direction of Travel
From/To

Jurisdiction

Analysis Year

AM Peak Hour

Project Description:  Foresthill Divide C Plan

- Lane width e H ¥ Class Ihighway [ Class I highway
> ¥ Lane width f Terrain I Levet [T Roliing
_____________ v Shoulderwidth % ) Grade Length  4.00 mi  Up/down 3.0
______ Peak-hour factor, PHF 0.88
< lena - No-passing zone 55%
segment [ength, L‘ m' St Narth frfui % Trucks and Buses , Py 6%
% Recreational vehicles, P, 2%
Analysis direction vol., V4 1040vehih Access points/ mi 2
Opposing direction vol., V, 1768veh/h

Analysis Direction (d) Opposing Direction (o)
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, fy=1/ (1+ Pr(Eq-1)+PRr(Eg-1) ) 0.780 0.994
Grade adjustment factor 1, fg (Exhibit 20-7 or 20-13) 0.95 1.00
Directional flow rate?, v(pc/h) vaV/(PHF " f5) 1595 2021
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
Base free-flow s eed?, BFFS 60.0 mih
Field measured speed?, Sqy mith P Fu )
Adj. for lane width and shoulder width, f_ o(Exh 20-5) 0.0 mith
Observed volume?, V; veh/h ) ) )
. Adj. for access points?, f, (Exhibit 20-5) 0.5 mi/h
Free-flow speed, FFSy FFS=Sg+0.00776(V{ fyy ) mi/h )
) ) " ; Free-flow speed, FFS; (FSS=BFFS-f ¢-f,) 59.5 mi/h
Adjustment for no-passing zones, fop  (Exhibit 20-19) 0.7 mih 308 mih

Average travel speed, ATS=FFS-0.OO7’76vp-fnp

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

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, Er(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{Ep-1)+Pgr(Eg-1) ) 1.000 1.000
Grade adjustment factort, fg (Exhibit 20-8 or 20-14) 0.97 1.00
Directional fiow rate?, vi(po/h)=Vy/(PHF** f5) 1218 2009
Base percent time-spent-following?, BPTSF(%)=100(1-eav") 87.2
Adj. for no-passing zone, f,, (Exhibit. 20-20) 45.3

104.3

Peak 15-min total trave! time, TT

s(veh-h)=VMT,/ATS

& i % 4 52 A B RESE:
1. If the highway s extended segment (level) or rolling terrain, fG=1.0 .
2. i vi{vg or v,) >=1,700 porh, terminate analysis—the LOS is F.

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

Cével of service, LOS (Exhibit 20-3 or 20-4) F
Volume to capacity ratio, vic=V /1,700 0.94
Peak 15-min veh-miles of travel, VMT 5 (veh- mi)=0.25L,(V/PHF) 3191
Peak-hour vehicle-miles of travel, VMTgo(veh- mi)=V*L, 11232
103.7

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

\
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eral Information. G ! 4
Analyst MKL Highway of Travel
Agency or Company MRO Engineers, Inc. From/To
Date Performed 2/27/07 Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE WORKSHEET

Foresthill Road - Eastbound

Bridge to Spring Garden Road
Placer County
Buildout Without Forest Ranch

Project Description: Foresthill Divide Community Plan

I Class It highway

I-‘7 Class I highway

Worksheet)

- Opposing diréction -~
= Analysis direction —
Lu’ Lpl Ldﬂ' Ld

J L. St Haeth: e
Total length of analysis segment, L, ( mi) ‘108
Length of two-lane highway upstream of the passing lane, L, ( mi) 3.0
Length of passing lane including tapers , Ly (mi) 49
Average travel speed, ATS, (from Directional Two-Lane Highway Scgment Worksheet) 30.8
Percent time-spent-following, PTSF (from Directional Two-Lane Highway Segment 1043

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

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

(Lpfa)* (2Lage/(1+6) )

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 tength of the passing fane 120
for avg travel speed, Ly ( mi) La=L (Lt Lot Lye)

Adj. factor for the effect of passing lane on average speed, for (Exhibit 20-24) 111
Average travel speed including passing lane?, ATSy = (ATSq* L)/ (Ltbgt 325

(Exhibit 20-24)

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

for percent-time-following, -0.70
La (mi)=Le(Ly* Lot Lye)

Adj. factor for the effect of passing lane on percent time-spent-following, 0.62

Percent time-spent-following including passing lane3, PTSF (%)
PTSF,= PTSF 4 L wtLathy

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

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

1. LOSy=F, passing lane analysis cannot be performed.

2.1f L4 <0, use alternative Equation 20-22.

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

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

Project Description:  Foresthill Divide Co Plan

Analyst MKL Highway / Direction of Travel Foresthill Road - Westbound
Agency or Company MRO Engineers, Inc. From/To Bridge to Spring Garden Road
Date Performed 2127/07 Jurisdiction Placer County

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

]

____________ X Shoulderwidn " h |
-~ Lane widih N ¥ Class thighway [ Class 1l highway
> _Lane f""id‘th, ft Terrain T oteve T Rolling
o v Shoulderwidth & Grade Length  4.00 mi  Upldown -3.0
___________________ Peak-hour factor, PHF 0.88
3 1 londt N - N No-passing zone 88%
Segment length, H g o
Shisea:Marih frros % Trucks and Buses , Py 2%
% Recreational vehicles, P~ 2%
Analysis direction vol., Vy4 1768veh/h Access points/ mi 2
Opposing direction vol., YV, 1040veh/h

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, E (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-vehicie adjustment factor, fy,=1/ (1+ PH{E+1)+Pg(Eg-1)) 0.998 0.914
Grade adjustment factor 1, fs (Exhibit 20-7 or 20-13) 1.00 0985
Directional flow rate?, vi(pc/h) viaV(PHF** ) 2013 1361

Free-Flow Speed from Field Measuremen

t

Estimated Free-Flow Speed

Field measured speed?, Sg,

Observed volume?, V,
Free-flow speed, FFS; FFS=Sq,+0.00776(V/ fyy, )
Adjustment for no-passing zones, foo  (Exhibit 20-19)

mih Base free-flow speed®, BFFSgy 60.0 mi/h
veh/h Ad. for lane width and shoulder width,3 f, s(Exh 20-5) 0.0 mih
mih Adj. for access points?, f, (Exhibit 20-5) 0.5 mih
Free-flo eed, FFS, (FSS=BFFS-f, o-f, 59.5 mi/h
0.9 mih ree-tiow sp 0 ( sl

Average travel speed, ATS=FFS-O.OO77€‘>vp»fnp 32.5 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, =1/ (1+ PEr-1)+Pg(Eg-1)) 1.000 1.000

Grade adjustment factor?, f; (Exhibit 20-8 or 20-14) 1.00 097
Directional flow rate2, v(pe/h)=V/(PHF*f,y,* f) 2009 1218

Base percent time-spent-following4, BPTSF(%)=100(1-e2%" ) 944

Adj. for no-passing zone, f,, (Exhibit. 20-20) 48.5

Percent time-spent-following, P
LR ;
Level of service, LOS (Exhibit 20-3 or 20-4)

TSF(%)=BPTSF+f .

124.6

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

iﬁz s < P Sy €5 ZERBES
1. If the highway is extended segment (level) or rolling terrain, fG
2. If vi{vq or v,) >=1,700 po/h, terminate analysis—the LOSis F.

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

F
Volume to capacity ratio, vic=V,/ 1,700 1.18
Peak 15-min veh-miles of travel, VMT,; (veh- m)=0.25L(V/IPHF) 5425
Peak-hour vehicle-miles of travel, VMTg,(veh- mij=V*L, 19094
167.1

=1.0.

§. Use alternative Equation 20-14 if some trucks operate at craw! speeds on a specific downgrade,
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Analyst MKL

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

Analysis Time Period AM Peak Hour

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE WORKSHEET

Site 1

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

Analysis Year Buildout Without Forest Ranch

Project Description:  Foresthill Divide Community Plan

¥ Class ihighway T Ciass Il highway

Worksheet)

- Dpposing diréction -~
——* __Analysis direction —
Ly Lpi Ly Ly

] 3] ' St Hielh:Briow:
Total length of analysis segment, L, ( ) 10.8
Length of two-lane highway upstream of the passing lane, L, (mi) 4.8
Length of passing lane including tapers , Lyt (i) 13
Average travel speed, ATS, (from Directional Two-Lane Highway Segment Worksheet) 32.5
Percent time-spent-following, PTSF (from Directional Two-Lane Highway Segment 1246

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

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

(Lpdfo* (2Lao/(1+6)) )
BerEeh Tiieaps

D

TR e

25 e

for average travel speed, Ly, ( mi) (Exhibit 20-23) L70
Length of two-lane highway downstream of effective length of the passing lane 300
for avg travel speed, Ly ( mi) LmL(Ltbyt Lge)

Adj. factor for the effect of passing lane on average speed, for (Exhibit 20-24) 111
Average travel speed including passing lane?, ATS, = (ATS* L) / (Ly+lgt 334

(Exhibit 20-24)

ownstream length of two-lane highway within effective length of passing lane 360
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, 1.10
Ly (mimh(Ly+ Lyt L)
Adj. factor for the effect of passing lane on percent time-spent-following, fol 0.62

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

PTSFy= PTSF{ L +Lg+fLo+((1 o) 2)Lgel/by
LOSp, (Exhibit 20-3 or 20-4)

s

Level of service including passing lane

111.0

Peak 15-min total travel time, TT 5(veh-h) TT,s= VMT (/ATS,
1. If LOS=F, passing lane analysis cannot be performed.

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

3. If L 4<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

: yorm i

Analyst MKL Highway / Direction 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 AM Peak Hour Analysis Year Buildout Without Forest Ranch

Foresthill Divide Community P

Project Description:

" Shoulder width h

- Lane width 1t M Class | highway Bl Class !l highway

- Lane width e 1 Terrain ™ tever [T Rolling
____________ 3 Shoulderwidth ____  # Grade Length  1.70 mi  Upidown 34
_______ Peak-hour factor, PHF 0.75
5 I i L1 - No-passing zone 29%
Segment length, L wH M
g 9 i St Wadih brfing % Trucks and Buses , Py 3%
% Recreational vehicles, Pg 2%
Analysis direction vol., V4 1160veh/h Access points/ mi 4
Opposing direction vol., V, 1215veh/h
Analysis Direction (d) QOpposing Direction (0)
Passenger-car equivalents for trucks, E7 (Exhibit 20-9 or 20-15) 43 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+ Py(Er-1)+Pg(Eg-1) ) 0.909 0.997
Grade adjustment factor 1, fe (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate?, v,(pc/h) vV (PHF** fo) 1702 1625
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
) . Base free-flow speed?®, BFF S, 60.0 mi/h
Field measured speed?, S, mith ) )
Adj. for lane width and shoulder width,3 f, s(Exh 20-5) 0.0 mith
Observed volume3, V, veh/h A ) . )
. Adj. for access points?, f, (Exhibit 20-5) 1.0 mith
Free-flow speed, FFS; FFS=S5y+0.00776(V fyy ) mi/h )
; : . . Free-flow speed, FFS; (FSS=BFFS-f -f,) 59.0 mi/h
Adjustment for no-passing zones, fop  (Exhibit 20-19) 0.5 mih )
Average travel speed, ATS=FFS—O.OO776vp-fnp 32.6 mith

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, Ep (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, =1/ (1+ Pr{Eq-1)+PR(Eg-1) ) 1.000 1.000

Grade adjustment factor!, f (Exhibit 20-8 or 20-14) 094 1.00
Directional flow rate2, vi(pc/h)=Vy(PHF*f,,,* f) 1638 1620

Base percent time-spent-following?, BPTSF(%)=100(1-eav¢" ) 92.7

Adj. for no-passing zone, fnp (Exhibit. 20-20) 4.6

Percent time-spent-following, PTSF(%)=BPTSF+ np 95.0

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

Volume to capacity ratio, v/c=V,/ 1,700 1.00
Peak 15-min veh-miles of travel, VMT s (veh- mi)=0,25L(V/PHF) 657
Peak-hour vehicle-miles of travel, VMTgq(veh- mi)=V*L, 1972

20.1

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

155

=VMT,s/ATS

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2.1fvi(vg Or V) >=1,700 pcrh, 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 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 AM Peak Hour Analysis Year Buildout Without Forest Ranch

Project Description:  Foresthill Divide Community Plan

F" Class | highway l" Class il highway

- Opposing diréction -
> Analysis direction —
Lu ’ Lot Lde : Lg
1 | Showr Hoelh S

Total length of analysis segment, L, (i) 1.7
Length of two-lane highway upstream of the passing lane, L, ( mi) 0.3
Length of passing lane including tapers , L ( mi) 1.2
Average travel speed, ATS, (from Directional Two-Lane Highway Segment Worksheet) 32.6
Percent time-spent-following, PTSF, (from Directional Two-Lane Highway Segment 950
Worksheet)
Level of service!, LOS; (from Directional Two-Lane Highway Segment Worksheet) F

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

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

-1.50
for avg travel speed, Ly ( mi) Ll (Lot Leo)
Adj. factor for the effect of passing lane on average speed, {1 (Exhibit 20-24) 111

Average travel speed including passing lane?, ATS, = (ATS* L) / (L +L g+ 355
(Lo + RLlae/(1+1)) )

Downstream length of two-lane highway within effective length of passing lane 360
for percent time-spent-following, L, ( m)(Exhibit 20-23) ’

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

-3.40
Ly (mi=Li-(Ly+ Lyt L)
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 lane?, PTSF (%) 5.4
PTSF = PTSFyf L (Lol (146,)12)L g JiL

Level of service including passing lane LOS,, (Exhibit 20-3 or 20-4) E
Peak 15-min total travel time, TTyg(veh-h) TTys= VMT,s/ATS 18.5
e P '

AR

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. vlc, VMT,; and VMT,, 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 4:12 PM




Analyst
Agency or Company
Date Performed

Analysis Time Period

MKL
MRO Engineers, Inc.
2/27/07

AM Peak Hour

From/To
Jurisdiction
Analysis Year

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

Highway / Direction of Travel

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

Buildout Without Forest Ranch

ty Plan

: Shoulder width

Lane width

| Lane width

_ _ _% Shoulderwidth ___

Analysis direction vol., V

Opposing direction vol., Vo

Segment fength, L

1215veh/h
1160veh/h

Shswe Narlh &erow

[7 Class | highway f" Class I highway

Terrain f" Level r‘ Rolling
Grade Length  7.70 mi Up/down -3.4
Peak-hour factor, PHF 0.88
No-passing zone 100%

% Trucks and Buses , Py 2%

% Recreational vehicles, Py~ 2%

Access points/ mi 5

Analysis Direction (d) Opposing Direction (0)
Passenger-car equivalents for trucks, Ey (Exhibit 20-9 or 20-15) 1.1 4.3
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, f, =1/ (14 Pr(E-1)+Pg(Ex-1)) 0.998 0.937
Grade adjustment factor 1, f5 (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate?, vi(pc/h) vi=V/(PHF*,* fo) 1383 1406

Free-Flow Speed from Field Measurement

Estimated Free-Flow Speed

Field measured speed, Sg,,
Observed volume?, V;

Free-flow speed, FFSy FFS=Sg,+0.00776(V{ fyy )
Adjustment for no-passing zones, fop  (Exhibit 20-19)

. Base free-flow speed?®, BFF S, 60.0 mi/h
veh/h Adj. for lane width and shoulder width,? f_g(Exh 20-5) 0.0 mih
milh Adj. for access points?, f, (Exhibit 20-5) 1.3 mih
0.9 mih Free-flow speed, FFS; (FSS=BFFS-f o-f,) 58.8 mi/h
Average travel speed, ATS=FFS-O.OO776vp-fnp 36.2 mih

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, Eq(Exhibit 20-10 or 20-16) 1.0 10
Passenger-car equivalents for RVs, E (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, fy,=1/ (1+ Pr(Er-1)+Pg(Ex-1) ) 1.000 1.000
Grade adjustment factor?, f (Exhibit 20-8 or 20-14) 1.00 0.94
Directional flow rate2, vi(pe/n)=V{(PHF** fo) 1381 1396

Base percent time-spent-following?4, BPTSF(%)=100(1-eav") 88.8
Adj. for no-passing zone, fnp (Exhibit. 20-20) 17.0
97.3

Volume to capacity ratio, vic=V/ 1,700 0.81
Peak 15-min veh-miles of travel, VMT 5 (veh- mi)=0.25L(V/PHF) 587
Peak-hour vehicle-miles of travel, VMTgo(veh- mi=V*L, 2066

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

BB

1. if the highway is extended

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

)

=VMT,5/ATS

segment (level) or rolling terrain, fG=1.0 .
2. If v{{vg 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.

16.2
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE WORKSHEET

aene
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 AM Peak Hour Analysis Year Buildout Without Forest Ranch

Project Description: _Foresthill Divide Community Plan

' Cass ihighway 7 Class Il highway

- Opposing direction -
—= __ Analysis direction —
Ly Ly e 7 L

] L | Shaw: Nt B
Total length of analysis segment, L, ( mi) 17
Length of two-lane highway upstream of the passing lane, L,, ( i) 17
Length of passing lane including tapers , Ly (mi) 0.0
Average travel speed, ATS, (from Directional Two-Lane Highway Segment Worksheet) 36.2
Percent time-spent-following, PTSF, (from Directional Two-Lane Highway Segment 973
Worksheet)

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

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

L7
for average travel speed, L, ( mi) (Exhibit 20-23) 0
Length of two-lane highway downstream of effective length of the passing tane 170
for avg travel speed, Ly (i) Ly=L(L, Lyt Lyg) o
Adj. factor for the effect of passing lane on average speed, foi (Exhibit 20-24) 111

Average travel speed including passing lane2, ATS = (ATS L) / (Ly+Ly+
(Lpffo+ (2Lge/(1+£)) )

B o = =

Downstream length of two-lane highway within effective tength of passing lane 3.60
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-foliowing,

-3.60
Ly (mi=Le(Lyt Lo+ L)
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 (%) 973
PTSF = PTSF,[ L wHLatal it (1) 2)L g UL
S SR

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

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

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

4. vfc, VMT,; and VMTg, 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 10/22/07

Analysis Time Period AM Peak Hour

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

Buildout Without Forest Ranch

Highway / Direction of Travel
From/To

Jurisdiction

Analysis Year

Project Description:  Foresthill Divide Community Plan

1129veh/h
1082veh/h

Analysis direction vol., Vy

Opposing direction vol., v,

Input Data
k ———————————— Ko T e T = = —
Shoulder width
F oulder sdth 1t M Class Ihighway T~ Class Il highway
- Lane width ft
Lane widih it Terrain F‘ Level !"' Rolling
3 e = Grade Length  7.20 mi  Up/down 3.0
_____________ k ,__S_h[:n_ul(_i_»,r_.wgtf_‘;_ _“;“"‘T:""—I.""—"-"'_t_[ ] Peak-hour factor, PHF 0.59
No-passing zone 17%
Segment length, L i
g ) S —— v Horh frfaw % Trucks and Buses , Py 2%

% Recreational vehicles, P 2%
Access points/ mi 3

Average Travel Speed

Analysis Direction (d) Opposing Direction (0)
Passenger-car equivalents for trucks, E; (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, =1/ (1+ PrE-1+PR(Eg-1)) 0.948 0.998
Grade adjustment factor 1, f (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate?, vi(pcth) VEVIHPHF, * fo) 2018 1838

Free-Flow Speed from Field Measurement

Estimated Free-Flow Speed

Field measured speed?, S, mih
Observed volume?®, v, veh/h
Free-flow speed, FFSd FFS=SFM+0.00776(V1J fav) mi/h

Adjustment for no-passing zones, f (Exhibit 20-19) 0.5 mi/h

hp

Base free-flow speed3, BFFSFM 60.0 mih
Adj. for lane width and shoulder width,3 f, g(Exh 20-5) 0.0 mih
Adj. for access points3, f, (Exhibit 20-5) 0.8 mith
Free-flow speed, FFSd (FSS=BFFS-fLS-fA) 59.3 mih
28.8 mith

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

Percent Time-Spent-Following

Peak 15-min total travel time, TT1 5(veh—h)=VMT1 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, E (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, f=1 (1+ PT(ET-1)+PR(ER-1) ) 1.000 1.000
Grade adjustment factor?, fG (Exhibit 20-8 or 20-14) 0.93 1.00
Directional flow rate?, vi(pc/h)=Vi/(PHF*fHV* o) 2049 1834
Base percent time-spent-following®, BPTSF(%)=100(1 e’ ) 95.7
Adj. for no-passing zone, fnp (Exhibit. 20-20) 6.0
Percent time-spent-following, PTSF(%)=BPTSF+f p 98.9
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 20-3 or 20-4) F
Volume to capacity ratio, v/c=Vp/ 1,700 1.19
Peak 15-min veh-miles of travel, VMT, 5 (veh- mi=0.25L(V/PHF) 574
Peak-hour vehicle-miles of travel, VMTq(veh- mi=v*L, 1355

19.9

Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2.If vi(vd orv,)>=1,700 pcth, 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 - Eastbound
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 AM Peak Hour Analysis Year Buildout Without Forest Ranch
Project Description:  Foresthill Divide Community Plan
Input Data
F’- Class | highway F" Ciass Il highway
-— Opposing direction
e Analysis direction
Lu Lpl Lde Ly
| ,L; | Shiwr Hevth Arroe
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 , Lp] (mi) 10
Average travel speed, ATS, (from Directional Two-Lane Highway Segment W orksheet) 28.8
Percent time-spent-following, PTSF 4 (from Directional Two-Lane Highway Segment 99,9
Worksheet)
Level of service!, LOS 4 (from Directional Two-Lane Highway Segment Worksheet) F
Average Travel Speed
Downstream length of two-lane highway within effective length of passing lane for
.70

average travel speed, L 4o (mi) (Exhibit 20-23) 1.7
Length of two-lane highway downstream of effective length of the passing lane for
avg travel speed, L, (mi) LymLe (Ll Lye) -1.60
Adj. factor for the effect of passing lane on average speed, fpl (Exhibit 20-24) L1
Average travel speed including passing lane?, ATSpl = (ATS L)/ (Lu+Ld+(LpI/fp|)+ 317
(2Lde/(1+fp|)) )
Percent Time-Spent-Following
Downstream length of two-lane highway within effective length of passing lane for

3.60
percent time-spent-following, Lye ( m(Exhibit 20-23)
Length of two-lane highway downstream of effective length of the passing lane for
percent-time-following, .3.50
Ld ( rni):l‘t'(LL:+ Lpl+ Lde)
Adj. factor for the effect of passing fane on percent time-spent-following, fpl(Exhibit 0.62
20-24)
Percent time-spent-following including passing lane?, PTSFpI(%) 645

PTSFpl= PTSF [ L u+Ld+prLpI+((1+fp|)/2)Lde]/Ll

Level of Service and Other Performance Measures?
Level of service including passing lane LOSp, (Exhibit 20-3 or 20-4) E
Peak 15-min total travel time, TT, -(veh-h) TT, 5= VMT, 5/ATSpI 18.1
Notes
1.0f LOSd=F, passing lane analysis cannot be performed.
2. If L4 <0, use alternative Equation 20-22.
3. If L 4<0, use alternative Equation 20-20.
4. vic, \./!\./!T1 5 and VMT60 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 10/22/07

Analysis Time Period AM Peak Hour

Highway / Direction of Travel
From/To

Jurisdiction

Analysis Year

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

Buildout Without Forest Ranch

Project Description:  Foresthill Divide Community Plan

Input Data
____________ A T T o T T e —
% stioulder widtl it
 Shoulderwidth V" Class thighway | Class I highway
- Lane width it
Lane width H Terrain ™ Level r Rolling
o T Grade Length  7.20 mi Up/down -3.0
_____________ ¥ Shoulderwidth  ___  _ # | Peak-hour factor, PHF 0.79
No-passing zone 100%
Segment length, i
3 gth Ly Shay Tor frrow % Trucks and Buses , P+ 2%
Analysis direction vol., V 1082veh/n “ Recreational vehicles, P 2%
o Access points/ mi 4
Opposing direction vo!., V, 1129veh/h

Average Travel Speed

Analysis Direction (d) Opposing Direction (0)
Passenger-car equivalents for trucks, E (Exhibit 20-9 or 20-15) 1.1 3.7
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, f,, =1/ (1+ PHE1+PR(ER-T)) 0.998 0.948
Grade adjustment factor 1, fg (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate?, vi{pcth) VEVY/(PHF L 16) 1372 1507
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
) Base free-flow speed®, BFFS,, 60.0 mith
Field measured speed®, S, mith ‘
Adj. for lane width and shoulder width,3 f_ g(Exh 20-5) 0.0 mih
Observed volume?3, Vi veh/h '
) Adj. for access points3, f4 (Exhibit 20-5) 1.0 mi/h
Free-flow speed, FFS, FES=8p),+0.00776(V{/ fiy, ) mi/h )
) Free-flow speed, FFS, (FSS=BFFS-f, o)) 59.0 mih
Adjustment for no-passing zones, fnp (Exhibit 20-19) 0.8 mith 359 mih
.9 mi

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

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E1(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, =1 (1+ PHETHPRER-T)) 1.000 1.000
Grade adjustment factor?, f (Exhibit 20-8 or 20-14) 1.00 0.93
Direcﬁonal flow rate?, vi(pc/h)=vi/(PHF*fHV* o) 1370 1530

Peak 15-min total travel time, 1T, 5(veh-h)=VMT1 §/ATS

Base percent time-spent-foliowing®, BPTSF (%)=100(1 vy ) 89.3
Adj. for no-passing zone, fnp (Exhibit. 20-20) 12.3
Percent time-spent-following, PTSF(%)=BPTSF+f np 95.1
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 20-3 or 20-4) E
Volume to capacity ratio, v/c=Vp/ 1,700 0.81
Peak 15-min veh-miles of travel, VMT, 5 (veh- mi)=0.25L (V/PHF) 411
Peak-hour vehicle-miles of travel, VMTg,(veh- mi=V*L, 1298
11.5

Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2.1f 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.

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

cific

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 10/22/07

Analysis Time Period AM Peak Hour

Highway of Travel
From/To
Jurisdiction
Analysis Year

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

Buildout Without Forest Ranch

Project Description:  Foresthill Divide Community Plan

Input Data

¥ Class ihighway |~ Class Il highway

Qpposing direction -

Analysis direction —

PTSF = PTSF,[L ,+L#

pILp|+((1+fpl)/2)Lde]/Lt

Ly Lpl L Ly
| .LJ | S Hoxth Brrows

Total length of analysis segment, L. ( n/) 1.2
Length of two-lane highway upstream of the passing lane, L, (mi) 12
Length of passing lane including tapers , L, (mi) 0.0
Average travel speed, ATS 4 (from Directional Two-Lane Highway Segment Worksheet) 35.9
Percent time-spent-following, PTSF 4 (from Directional Two-Lane Highway Segment 95.1
Worksheet)
Level of service!, LOS ; (from Directional Two-Lane Highway Segment Worksheet) E
Average Travel Speed
Downstream length of two-lane highway within effective length of passing lane for

1.70
average travel speed, L ;. ( mj) (Exhibit 20-23)
Length of two-lane highway downstream of effective length of the passing lane for

-1.70
avg travel speed, L, ( mi) Ld=Lt-(Lu+Lpl+ Lye)
Adj. factor for the effect of passing lane on average speed, fpl (Exhibit 20-24) 111
Average travel speed including passing lane2, ATSpI =(ATS " L)/ (Lu+Ld+(Lp|/fpl)+
(2L 4/ (1+5,)))
Percent Time-Spent-Following
Downstream length of two-lane highway within effective length of passing lane for 260
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, -3.60
Ly( ml)=Lt-(Lu+ Lp|+ Lye)
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 lane3, PTSFp|(%) 951

Level of Service and Other Performance Measures?

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

Peak 15-min total travel time, TT1 s(ven-h) TT15= VMT1 5/ATSpl

Notes

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

3. If L 4<0, use alternative Equation 20-20.

4. vic, ‘v’MT15 and VMTBO 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

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

Analysis Year Building Without Forest Ranch

Plan

Project Description; Foresthill Divide Com
;’ﬁi\?’”;éfa" et — -

¥ Shouderwign T 1]
- Lang width . t
—a Lane width S (1
Shoulder width it

Segment fength, L, mi

1574vehin
1210veh/h

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

V Class I highway I'“ Class Il highway

Terrain l“ Level f“ Rolling

Grade Length  4.00 mi Up/down 3.0

Peak-hour factor, PHF 0.88

No-passing zone 55%
Sh‘m;l,m[m_ﬁnw % Trucks and Buses , P+ 1%

% Recreational vehicles, P~ 2%

Access points/ mi 2

Analysis Direction (d) Opposing Direction (0)
Passenger-car equivalents for trucks, Er (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, f,, =1/ (1+ P(Er-1)+Pr(Eg-1) ) 0,955 0.999
Grade adjustment factor 1, g (Exhibit 20-7 or 20-13) 0.95 1.00
Directional flow rate?, vi(pc/h) vV (PHF* G, * fo) 1971 1376

Free-Flow Speed from Field Measurement

Estimated Free-Flow Speed

Field measured speed3, S,
Observed volume?, V,

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

mi/h
veh/h

mi/h
0.8 mih

Base free-flow speed?, BFF Sy, 60.0 mi/h
Adj. for lane width and shoulder width,3 f_(Exh 20-5) 0.0 mith
Adj. for access points3, f, (Exhibit 20-5) 0.5 mih
Free-flow speed, FFS; (FSS=BFFS-f -f,) 59.5 mi/h

Average travel speed, ATS=FFS~O.OO776vp-fnp 32.8 mi/h

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

Analysis Direction (d) Opposing Direction (0)

Passenger-car equivalents for trucks, E1(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/ (14 Pr{(Eq-1)+Pr(Eg-1) ) 1.000 1.000

Grade adjustment factor, f; (Exhibit 20-8 or 20-14) 0.97 1.00
Directional flow rate?, Vi(pe/h)=Vy(PHF*f,,* fg) 1844 13756

Base percent time-spent-following*, BPTSF(%)=100(1-eav¢" ) 93.7

Adj. for no-passing zone, fop (Exhibit. 20-20) 33.3

Percent time-spent-following, PTSF(%)=BPTSF+f wp 112.8

F
Volume to capacity ratio, vic=V,/ 1,700 1.16
Peak 15-min veh-miles of travel, VMT,; (veh- mi)=0.25L,(V/PHF) 4829
Peak-hour vehicle-miles of travel, VMTgo(veh- mi=V*L, 16999

Peak 15-min total travel time, TT,5(veh-h)=VMT,/ATS
1. if the highway is extended segment (level) or rolling terrain, fG
2. If vi{vg 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.

33

=1.0.

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

147.3
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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 Bridge to Spring Garden Road
Date Performed 2/27/07 Jurisdiction Placer County

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

L A

Project Descripti hill Divide Community Plan

' Class i highway [ Class It highway

-— Opposing direction S
—> _Hulysis direction —
Ly ’ Lpl ’ L Ly

| 1y | St Mot v
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 , Loy (mi) 4.9
Average travel speed, ATS, (from Directional Two-Lane Highway Segment Worksheet) 328
Percent time-spent-following, PTSF, 4 (from Directional Two-Lane Highway Segment 1128
Worksheet)
Level of service!, LOS, (from Directional Two-Lane Highway Segment Worksheet) F

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

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

1.20
for avg travel speed, Ly ( mi) Lg=l (Ll Lye)
Adj. factor for the effect of passing lane on average speed, f (Exhibit 20-24) 111
Average travel speed including passing lane?, ATS = (ATSg" L) / (Ly+Lgr 346

(Lot (2Lgo/(14£0) )
4 3 in

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

3.60

Length of two-lane highway downstream of effective length of the passing lane
for percent-time-foliowing, -0.70
Ly (mi)=Le-(L o+ Loyt Lyo)

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 lane3, PTSFP.(%)
PTSF,= PTSF [ L ettt (1H/2)Lg it

86.5

SR SREEEX R

ng lane LOS,, (Exhibit 20-3 or 20-4) E

5 % STy

Level of service including passi

Peak 15-min total travel time, TTy5(veh-h) TT,s= VMT,/ATS, 139.5

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

2.1f L4 <0, use aiternative Equation 20-22.

3. I 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
Analyst

MKL Highway / Direction 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 Buildout Without Forest Ranch
Project Description:  Foresthill Divide Community Plan

Input D
____________ $ shoulderwidh T T ®
- [ Lane width m 7 Class thighway [ Class If highway
— Lane width S Terrain " Lever [ Roliing
_____________ i Shoulderwidth 1t Grade Length  4.00 mi Upfdown -3.0
~~~~~ Peak-hour factor, PHF 0.76
< 4 | " Ba No-passing zone 88%
Segment fength, i
4 L — SHow Norih dorge 7 17ucks and Buses , Py 4%
% Recreational vehicles, P, 2%
Analysis direction vol., V4 1210veh/h Access points/ mi 2
Opposing direction vol., V, 1574veh/h
Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E; (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+ P{E-1)+Pg(Eg-1) ) 0.996 0.842
Grade adjustment factor 1, fg (Exhibit 20-7 or 20-13) 1.00 0.95
Directional flow rate?, vi(pc/h) vi=Vy/(PHF . * ) 1598 2590
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
Base free-flow speed3, BFFS 60.0 mi/h
Field measured speed?, Sgy, mi/h P o .
Adj. for lane width and shoulder width,® f_ s(Exh 20-5) 0.0 mih
Observed volume?, V; veh/h - )
, Adj. for access points3, f, (Exhibit 20-5) 0.5 mih
Free-flow speed, FFSy FFS=Sg+0.00776(V{ fyy ) mi/h )
; . o . Free-flow speed, FFS; (FSS=BFFS-f o-f,) 59.5 mih
Adjustment for no-passing zones, fip  (Exhibit 20-19) 0.7 mi/h
Average travel speed, ATS=FFS-0.00776v,

f 26.3 mih

n

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, ER (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, =1/ (1+ P{Er-1)+Pg(Eg-1) ) 1.000 1.000
Grade adjustment factor?, f,, (Exhibit 20-8 or 20-14) 1.00 0.97
Directional flow rate2, vi(pc/h)=Vy/(PHF*f,,* f5) 1592 2135
Base percent time-spent-following4, BPTSF(%)=100(1 -e%b) 92.3
Ad]. for no-passing zone, f, (Exhibit. 20-20) 48.7
Percent time-spent-following, PTSF(%)=BPTSF+f - 113.1
Level of sérviczéLOS (Exhibit 20-3 or 20-4) F
Volume to capacity ratio, vic=V,/ 1,700 0.94
Peak 15-min veh-miles of travel, VMT 5 (veh- mi)=0.25L,(V/PHF) 4299
Peak-hour vehicle-miles of travel, VMTg(veh- mi)=V*L, 13068
Peak 15-min total travet time, TT,5(veh-h)=VMT,¢/ATS 163.4
P = i o T = s

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

: o , Site [ Sy
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 Buildout Without Forest Ranch

Project Description: Foresthill Divide Community Plan

¥ Classihighway T Class il highway

-— Opposing direction -~
——* _Analysis dirsction —
Ly Lpi ' Lo L

. .L.* . | Shove Harth-Arror
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 , Ly, ( mi) 1.3
Average travel speed, ATS, (from Directional Two-Lane Highway Segment Worksheet) 26.3
Percent time-spent-following, PTSF (from Directional Two-Lane Highway Segment 1130
Worksheet)
Level of service!, LOS, (from Directional Two-Lane Highway Segment Worksheet) F

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 300
for avg travel speed, Ly (mi) Ly=L-(Ly+Lo+ Lyo) )

Adj. factor for the effect of passing lane on average speed, for (Exhibit 20-24) 1.1

Average travel speed including passing lane2, ATS = (ATSg L) / (Lytigt
ot (QLae/(1+15)) )

3 4 3 s =Y 58

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-fane highway downstream of effective length of the passing lane
for percent-time-following, 1.10

Ly (mi=L-(Ly+ Lyt Lge)

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 lane3, PTSF (%)

100.7
PTSFy= PTSF [ L y+LgthL

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

Peak 15-min total travel time, TT 5(veh-h) TT,g
1. If 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. vie, VMT 5 and VMTy, are calculated on Directional Two-Lane Highway Segment Worksheet.
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Analyst MKL Highway / Direction 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 Buildout Without Forest Ranch

Project Description: Foresthill Divide Community Plan

', Shoulder widlth

______________ T

it

R Lane widtby I
—— | Lang width #
4 Shoulder width #

Segment length, L

Analysis direction vol., V, 1117veh/h

Opposing direction vol., V 1305veh/h

F" Class | highway l“” Class Il highway

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

St Harth frrvge % Trucks and Buses , P 2%
% Recreational vehicles, P~ 2%
Access points/ mi 4

Analysis Direction (d) Opposing Direction (0)
Passenger-car equivalents for trucks, Er (Exhibit 20-9 or 20-15) 4.3 1.1
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, =1/ (1+ Pr{Eq-1)+Pg(Eg-1) ) 0.937 0.998
Grade adjustment factor 1, g (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate?, vi(pc/h) VEVI(PHF " o) 1354 1486
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
. Base free-flow speed?, BFFS 60.0 mi/h
Field measured speed?, Sgy mifh P e )
Adj. for lane width and shoulder width,3 f 4 (Exh 20-5) 0.0 mi/h
Observed volume?, V, veh/h ) o )
. Adj. for access points3, fa (Exhibit 20-5) 1.0 mith
Free-flow speed, FFS, FFS=8p+0.00776(V{ fyy ) mith )
. . - . Free-flow speed, FFS; (FSS=BFFS-f,,-f,) 59.0 mi/h
Adjustment for no-passing zones, fop  (Exhibit 20-19) 0.5 mish )
Average trave! speed, ATS=FFS-0.00776v,-f 36.4 mi/h

B

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 1.0
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, =1/ (1+ PRE¢-1)+Pg(Ex-1) ) 1.000 1.000

Grade adjustment factor?, fe (Exhibit 20-8 or 20-14) 0.94 1.00
Directional flow rate?, v(pc/h)=V/(PHF*f,,* o) 1345 1483

Base percent time-spent-following?, BPTSF(%)=100(1-eav") 88.7

Adj. for no-passing zone, fop (Exhibit. 20-20) 32.6

Percent time-spent-following, PTSF(%)=BPTSF+f 104.2

F
Volume to capacity ratio, vic=V,/ 1,700 0.80
Peak 15-min veh-miles of travel, VMT, (veh- mi)=0.25L(VIPHF) 539
Peak-hour vehicle-miles of travel, VMT,(veh- mi=V*L 1899

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 Highway of Travel Foresthill Road - Eastbound

Agency or Company MRO Engineers, Inc. From/To Spring Garden to Todd Valley W
Date Performed 227/07 Jurisdiction Placer County
Analysis Time Period PM Peak Hour Analysis Year Buildout Without Forest Ranch

Project Description; Foresthill Divide Community Plan

17 Class | highway r Class It highway

-— Upposing direction -~
> _ Falysis direction —
Ly Lo L Ly

) L ] Shove et firvowe
Total length of analysis segment, L (mi) 1.7
Length of two-lane highway upstream of the passing lane, L, (/) 0.3
Length of passing lane including tapers , Ly (mi) 1.2
Average travel speed, ATS, (from Directional Two-Lane Highway Segment Worksheet) 36.4

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

104.2
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)

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

for avg travel speed, Ly { mi) Ly=Le(L* Lot Lg,) 150
Adj. factor for the effect of passing lane on average speed, f, (Exhibit 20-24) 1.1
Average travel speed including passing lane2, ATSy = (ATSg* L) 1 (L+Lg+ 396

(Lpffo+ @Lge/(1+£)) )

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 tength of the passing lane
for percent-time-foliowing, -3.40

Ld ( mi)zL(‘(Lu+ Lpl+ Lde)

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

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

PTSFy= PTSFy[ L+, ko (1Hf)/2)L g Ly

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

0.62

Peak 15-min total travel time, TT,5(veh-h) TT1= VMT,/ATS

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

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

3. If L;<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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MKL
MRO Engineers, Inc.
2/27/07

PM Peak Hour

Agency or Company
Date Performed
Analysis Time Period

Highway / Direction of Travel
From/To

Jurisdiction

Analysis Year

Placer County

Foresthill Road - Westbound
Spring Garden to Todd Valley W

Buildout Without Forest Ranch

Project Description:  Foresthill Divide Community Plan

Inp

Analysis direction vol., V4 1306veh/h

Opposing direction vot., V, 1117veh/h

- Lane width 11
— | Lane width - t
_____________ ¥ Shoulderwidth |
Segmert length. L i

' Ciass 1highway [ Ciass It highway

Terrain r_- Level r Rolling
Grade Length  7.70 mi Up/down -3.4
Peak-hour factor, PHF 0.88
No-passing zone 100%

Show Narth Brtpe 70 1rucks and Buses , Py 3%
% Recreational vehicles, Px 2%
Access points/ mi 5

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E; (Exhibit 20-9 or 20-15) 1.1 4.3
Passenger-car equivalents for RVs, ERr (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, f,,,=1/ (1+ P1(E+-1)+Pr(Eg-1) ) 0.997 0.909
Grade adjustment factor 1, fg (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate?, vi(pc/h) vV (PHF . * ) 1487 1397
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
, Base free-flow speed?, BFFS, 60.0 mih
Field measured speed?, Spy mih ) ’ Mo ;
Adi. for lane 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) 1.3 mi/h
Free-flow speed, FFS, FFS=Sp\+0.00776(V{ fiy ) mith )
. . - . Free-flow speed, FFS; (FSS=BFFS-f ¢-f,) 58.8 mish
Adjustment for no-passing zones, fap  (Exhibit 20-19) 0.9 mi/h .
Average fravel speed, ATS=FFS-0.00776v,-f 355 mih

Analysis Direction (d) pr‘posmg Direction (0)

Passenger-car equivalents for trucks, E4(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+ PHE1)+Pr(Eg-1) ) 1.000 1.000

Grade adjustment factor?, fg (Exhibit 20-8 or 20-14) 1.00 0.94
Directional flow rate?, vi(pc/h)=V/{(PHF*f,,* fs) 1483 1345

Base percent time-spent-following*, BPTSF(%)=100(1-eavs") 90.0

Adj. for no-passing zone, f,, (Exhibit. 20-20) 16.8

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

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

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

1. If the highway is extended segment (level) or rolling terrain, {G=1.0 .
2. If vi{vq4 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 0.87
Peak 15-min veh-miles of travel, VMT 5 (veh- mi)=0.25L,(V/PHF) 630
Peak-hour vehicle-miles of travel, VMTgy(veh- mi)=V*L, 2219
17.8

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

] it : L

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 Buildout Without Forest Ranch

Project Description:  Foresthill Divide Community Plan

V Class | highway F” Class {l highway

- Opposing direction -
> Pnalysis direction —
Li Lo e Ly ‘

L | S Rt By
Total length of analysis segment, L, (1) 17
Length of two-lane highway upstream of the passing lane, L, (mi) L7
Length of passing lane including tapers , Ly (mi) 0.0
Average travel speed, ATS, (from Directional Two-Lane Highway Segment Worksheet) 355
Percent time-spent-following, PTSF (from Directional Two-Lane Highway Segment 088
Worksheet)

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

Downstream iength 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) Ly=Le(L Lot Ly, -
Ad]. factor for the effect of passing lane on average speed, for (Exhibit 20-24) 111

Average travel speed including passing lane?, ATSy = (ATSg" L) / (Lytlygr
(Lt * RLge/(1+5,)) )

Downstream length of two-lane highway within effective length of passing lane 3.60
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,

-3.60
Ly (m)=Le(Lyt Lyt Lyo)
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, PTSFg(%) 98.8
PTSF = PTSF4 L wHLaH b H (1 2)L L

903 R S

g lane LOS, (Exhibit 20-3 or 20-4)

Level of service including passin

Peak 15-min total travet time, TT,5(veh-h) TTy5= VMT,5/ATS,
R <L E

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

4. vlc, 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

Agency or Company MRO Engineers, Inc.
Date Performed 10/22/07

Analysis Time Period PM Peak Hour

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

Buildout Without Forest Ranch

Highway / Direction of Travel
From/To

Jurisdiction

Analysis Year

Project Description:  Foresthill Divide Community Plan

Input Data
_____________ ¥ Sthoulderwidh " w
-— [ Lane width t
—a | Lane width ——— . H
_____________ V_Shoulderwidh ____ 1
Segment length, L, mi
Analysis direction vol., Vd 1026veh/h
Opposing direction vol., Ve 1233veh/h

F’- Class | highway f“ Class Il highway

Terrain I~ Level I~ Rolling
Grade Length  7.20 mi Up/down 3.0
Peak-hour factor, PHF 0.85
No-passing zone 17%

Shoes WotTh St % Trucks and Buses , Py 2%

% Recreational vehicles, Py 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 1.1
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, f, =1/ (1+ PL(E-1)}+P(E5-1)) 0.948 0.998
Grade adjustment factor 1, f (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate2, v.(pc/h) VEVIPHE  Te) 1273 1453

Free-Flow Speed from Field Measurement

Estimated Free-Flow Speed

Field measured speed?, Sy, mit
Observed volume?, Vi veh/h
Free-flow speed, FFS; FFS=8,,+0.00776(V/ f,) mi/h

Adjustment for no-passing zones, fnp (Exhibit 20-19) 0.5 mih

Base free-flow speed®, BFFS,, 60.0 mih
Adj. for fane width and shoulder width,® f, g(Exh 20-5) 0.0 mith
Adj. for access points®, f, (Exhibit 20-5) 0.8 mith
Free-flow speed, FFS, (FSS=BFFS-fLS- ) 59.3 mi/h
37.6 mi/h

Average travel speed, ATS=FFS—0‘00776vp—fnp

Percent Time-Spent-Following

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

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, f,, =1/ (1+ PHE-1)+P(ER-1)) 1.000 1.000
Grade adjustment factor’, fg (Exhibit 20-8 or 20-14) 0.93 1.00
Directional flow rate?, vi(pch)=V/(PHF**15) 1292 1451
Base percent time-spent-following?, BPTSF(%)=100(1-ea"db ) 87.8
Adj. for no-passing zone, fnp (Exhibit. 20-20) 25.4
Percent time-spent-following, PTSF(%)=BPTSF+f e 99.7
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 20-3 or 20-4) E
Volume to capacity ratio, v/c=Vp/ 1,700 0.75
Peak 15-min veh-miles of travel, VMT 5 (veh- mi)=0.25L (V/IPHF) 362
Peak-hour vehicle-miles of travel, VMTgo(veh- miy=vL, 1231

9.6

Notes

1. If the highway is extended segment (level) or rolling terrain, {G=1.0 .
2. If vi(v, 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 - Eastbound
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 Buildout Without Forest Ranch

Project Description:  Foresthill Divide Community Plan

Input Data

M Class ihighway T Class Il highway

Qpposing direction

Analysis direction

Lpl Lde

S Hovth-Arrov

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 , Lpl (mi)

1.0

Average travel speed, ATS g4 (from Directional Two-Lane Highway Segment Worksheet)

Percent time-spent-following, PTSE 4 (from Directional Two-Lane Highway Segment

‘Worksheet)

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

Average Travel Speed

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

Length of two-lane highway downstream of effective length of the passing lane for
avg travel speed, L, ( mi) Ld=Lt-(Lu+Lpl+ Lye)

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

(2Lygl(1+,)))

Average travel speed including passing lane?, ATSpI = (ATSy" L}/ (Lu+Ld+(Lp|/fpl)+

41.3

Percent Time-Spent-Following

Downstream length of two-lane highway within effective length of passing lane for
percent time-spent-following, L4 ( mi)Exhibit 20-23)

3.60

Length of two-lane highway downstream of effective length of the passing lane for
percent-time-following,
Ly (mi=Le(L + Lp|+ Lye)

-3.50

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

0.62

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

PTSF = PTSF[L +Ly#f Lo (14, )/2)Lg I,

65.0

Level of Service and Other Performance Measures?

jLevel of service including passing lane LOSpI (Exhibit 20-3 or 20-4)

Peak 15-min total travel time, TT,5lveh-h) TT,5= VMT, 5/ATSp,

8.8

Notes

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

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

General Information

Site Information

Analyst MKP

Agency or Company MRO Engineers, Inc.
Date Performed 10/22/07

Analysis Time Period PM Peak Hour

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

Buildout Without Forest Ranch

Highway / Direction of Travel
From/To

Jurisdiction

Analysis Year

Project Description:  Foresthill Divide Community Plan

Input Data
~~~~~~~~~~~~~ ¥ Shoulderwiqy " " |
- b Lane width t
— | Lane width I
_____________ ¥ Shouldsrwiddh |

Segment length, L, mi

1233veh/h
1026veh/h

Analysis direction vol., Vy

Opposing direction vol., vV,

V' Class thighway | Class If highway

Terrain I Level i’" Rolling
Grade Length  1.20 mi Up/down -3.0
Peak-hour factor, PHF 0.88
No-passing zone 100%

Shogt Harth firrow % Trucks and Buses , Pr 4%

% Recreational vehicles, Pr 2%
Access points/ mi 4

Average Travel Speed

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, ET (Exhibit 20-9 or 20-15) 1.1 3.7
Passenger-car equivalents for RVs, ER (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, f, =1/ (1+ Pr(E-1)+PR(ER-1)) 0.996 0.901
Grade adjustment factor ¥, f (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate?, vi(pcrh) vi=Vi/(PHF*fHV* o) 1407 1294

Free-Flow Speed from Field Measurement

Estimated Free-Flow Speed

Field measured speed?, Sy, mi/h
Observed volume?, Vs veh/h
Free-flow speed, FFSd FFS=SFM+0.00776(VtJ va) mi‘h

Adjustment for no-passing zones,fnp (Exhibit 20-19) 1.0 mih

Base free-flow speed®, BFFS,, 60.0 mi/h
Adj. for lane width and shoulder width, 2 f, 5(Exh 20-5) 0.0 mih
Adj. for access points?, f, (Exhibit 20-5) 1.0 mith
Free-flow speed, FFS, (FSS=BFFS-fLS-fA) 59.0 mi/h
37.0 mith

Average travel speed, ATS=E—'FS—O.00776vp—fnp

Percent Time-Spent-Following

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

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, E1(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+ PE-1)*+PR(Eg-1)) 1.000 1.000
Grade adjustment factor’, fg (Exhibit 20-8 or 20-14) 1.00 0.93
Directional flow rate?, vi(pc/h)=Vi/(PHF*fHV* o) 1401 1248
Base percent time-spent-following?, BPTSF(%)=100(1 vy ) 88.4
Adj. for no-passing zone, fnp (Exhibit. 20-20) 17.8
Percent time-spent-following, PTSF(%)=BPTSF+f ne 97.8
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 20-3 or 20-4) E
Volume to capacity ratio, v/c=Vp/ 1,700 0.83
Peak 15-min veh-miles of travel, VMT, g (veh- mi)=0.25L (V/PHF) 420
Peak-hour vehicle-miles of travel, VMTgy(veh- mi=V*L, 1480

11.3

Notes

1. If the highway is extended segment (level) or rolling terrain, 1G=1.0 .
2.if vi(vd 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 triicks operate at crawi 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 Ow! Hill Ct.
Date Performed 10/22/07 Jurisdiction Placer County
Analysis Time Period PM Peak Hour Analysis Year Buildout Without Forest Ranch
Project Description:  Foresthill Divide Community Plan
input Data
¥ Class I highway | Class Il highway
e Opposing direction -
—r Analysis direction —
Lu Lpl de Ly
‘LJ } Shewe Hovth Areow

Total length of analysis segment, L, ( m7) 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 4 (from Directional Two-Lane Highway Segment Worksheet) 37.0
Percent time-spent-following, PTSF 4 (from Directional Two-Lane Highway Segment 97.
Worksheet)
Level of service!, LOS 4 {from Directional Two-Lane Highway Segment Worksheet) E
Average Travel Speed
Downstream length of two-lane highway within effective length of passing lane for

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

-1.70
avg travel speed, L, ( mi) Ld=L(-(Lu+LpI+ Lge)
Adj. factor for the effect of passing lane on average speed, fpl (Exhibit 20-24) 111
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

3.60

Ipercent time-spent-following, L 4e ( mi}(Exhibit 20-23)

Length of two-lane highway downstream of effective length of the passing lane for
Ipercent-time-following, -3.60
Ly (mi=L-(L + Lp'+ Lye)

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 lane3, PTSFp|(%) 978
PTSFp|= PTSF L u+Ld+fplel+((1+fpl)/2)Lde]/Lt

Level of Service and Other Performance Measures?

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

Peak 15-min total travel time, TT, 5lveh-h) TT,6= VMT“.,/ATSpI

Notes

1T i LOSd=F, passing lane analysis cannot be performed.
2.1f L4 <0, use alternative Equation 20-22.
3.0 L4<0, use alternative Equation 20-20.

4. vic, VMT, 5 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 3:38 PM



MULTILANE HIGHWAYS WORKSHEET(Direction 1)

2 . , N .,
= 1A A p || | Apnlication Inpnt Ouput
B gof Lt MR L < et T Operational (105} FFS, H, v L0S. 5, D
% — "ihw b — ‘ -, i _ﬂ____“z“‘j;s Design (4 FFS. 105, v, H,$.D
g 10 p m‘h‘hr;g;‘;/ ~ v = “_%“."5 Design {vy) FFS. LOS, %3, D
s TR — ;;-«-:...F‘n | Planning (LOS) FFS, N ARDT L0s. 5, 0
E w0 T ‘ "‘6‘\\#/, +— . " = Planning (N) FFS, LGS, RADT 0,S, 0
: éﬂ o L ™ Planning {y,) FFS. 103, M WS
270 o0 800 1200 1640 2000 2
Frove fate b

Analyst

Volume, V (veh/h)
AADT(veh/h)
Peak-Hour Prop of AADT (veh/d)

Peak-Hour Direction Prop, D
DDHV (veh/h)
Driver Type Adjustment

1040

1.00

Peak-Hour Factor, PHF
%Trucks and Buses, Pt
%RVs, Pg

General Termain:

Grade  Length {mi)

Up/Down %
Number of Lanes

MKL
) Highway/Direction to Travel Foresthill Road - Mitigated
Agency or Company MRO Engineers, Inc. From/To Bridge to Spring Garden Rd
Date Performed 41312007 Jurisdiction Placer County
Analysis Year Buildout Without Forest Ranch
Analysis Time Period AM Peak Hour
Project Description  Foresthill Divide Community Plan
. Oper.(LOS) [ Des. (N) [ Plan. (vp)

1.00
25

30
0.885

Lane Width, LW (ft)
Total Lateral Clearance, LC (ft)
Access Points, A (A/mi)
Median Type, M

FFS (measured)

Base Free-Flow Speed, BFFS

12,0

12.0

2
Undivided

60.0

fuu (mith)
fuc (mifh)
fa (milh)

fyy (mifh)

FFS (mifh)

0.0
0.0
0.5
1.6

579

Operationat (LOS)
Flow Rate, v, (pc/hfin)

Speed, S (mi/h)
D (pc/mifin)
LOS

667
579
115

Design (N)

Required Number of Lanes, N
Flow Rate, v, (pc/h)

Max Service Flow Rate (pe/h/in)
Design LOS
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MULTILANE HIGHWAYS WORKSHEET(Direction 2)

2
= 0 K - . - .
s _ < L Lo | " Application Inprt Qutput
2 oo Spod 60 widy £ . ) A e Operational (L0S)  FFS, H,v L0S, S, D
= {55 iy A e e N g Design () FFS. 103, v, N,5.D
g %0 é’;‘i'g‘mgf < Pt e Design {v,) FFS, LOS, N %S0
g TS A T N IVt D v DO Planiting (L0S) FFS. N, AADT 10S.5.D
ERY R oY S > Planning (¥) FFS, LOS, AADT N.S.D

3 R ‘,,’ 4 L ,i‘i'f” i t‘l - b ¢
2 e @L 65 | oe gt Planing (g, FFS, L0S, N v S0
z 7 00 B0 1200 1600 D0 00

Flgy Rae ooty

Analyst MKL
) Highway/Direction fo Travel Foresthill Road - Mitigated
Agency or Company MRO Engineers, Inc. From/To Bridge to Spring Garden Rd
Date Performed 41312007 Jurisdiction Placer County
Analysis Year Buildout Without Forest Ranch
Analysis Time Period AM Peak Hour
Project Description  Foresthill Divide Community Plan
IV Oper(L0S) I Des. (N) I Plan. (vp)

Volume, V (veh/h) 1768 Peak-Hour Factor, PHF 0.88
AADT(veh/h) %Trucks and Buses, Py 2
Peak-Hour Prop of AADT (veh/d) %RVs, Pg 2
Peak-Hour Direction Prop, D General Terrain: Grade
DDHV (veh/h) Grade  Length (mi) 4.00
Driver Type Adjustment 1.00 Up/Down % -3.00
Number of Lanes 2

1.00

Lane Width, LW (ft)

Total Lateral Clearance, LC (ft)
Access Points, A (A/mi)
Median Type, M

FFS (measured)

Base Free-Flow Speed, BFFS

12.0

12.0

2
Undivided

60.0

fu (mith)
fic (mifh)
fa (mifh)
fyy (mifh)

FFS (milh)

0.0
0.0
05
16
57.9

R

Operational (LOS)
Flow Rate, v, (pc/h/in)

Speed, S (mith)
D (pc/mifin)
LOS

1018
579
17.6

Design (N)

Required Number of Lanes, N

Flow Rate, v, {pc/h)
Max Service Flow Rate (pc/hiin)
Design LOS
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MULTILANE HIGHWAYS WORKSHEET(Direction 1)

= ' : ] Lt , .~ Application fopant Quipt
:%_ 0 Erer-How Spead = GO i . 4 - 7 _,FLL_‘_’_ — il ] Opaa[ioﬁal (LOS) FFS, H, 'Up 10§, 5. D
5 (i AL e T Design () FFS, L0S.v, H$, D
T 50 0o - S Design {v;) FFS. LOS, N %S D
a‘: £ mhilr:q‘f | R (/" i gy y « P .
5 RS2, - o et Planning (LOS) FFS. H, MDT L0s. s D
R i »,r' Vi I g Planning () FFS, LOS, AADT M.5. D
g o W o e
g “1 & | Planning (4 FES, 05, % 5D
Z 0 A0 80a 1200 1640 2000 240
ooy Rae fpeftitny
Analyst MKL
. Highway/Direction to Travel Foresthilt Road - Mitigated
Agency or Company MRO Engineers, Inc. From/To Spring Garden to Todd Valley W
Date Performed 413/2007 Jurisdiction Placer County
Analysis Year Buildout Without Forest Ranch
Analysis Time Period AM Peak Hour
Project Description _Foresthill Divide Community Plan
¥ Oper.(L0S) [ Des. (N) [ Plan. (vp)

Volume, V (veh/h) 1160 Peak-Hour Factor, PHF 075

AADT(veh/h) %Trucks and Buses, Py 3
Peak-Hour Prop of AADT (veh/d) %RVs, Pg 2
Peak-Hour Direction Prop, D General Terrain: Grade
DDHV (veh/h) Grade  Length (mi) 1.70
Driver Type Adjustment 1.00 Up/Down % 340
Number of Lanes 2

Ey 38 fuv 0.891

Lane Width, LW (ft) 12.0 foe (milh) 0.0
Total Lateral Clearance, LC (ft) 12.0 fLc (milh) 00
Access Points, A (A/mi) 4

fa (mifh) 1.0
Median Type, M Undivided

fy {mifh) 16
FFS (measured)

FFS (mi/h) 574

Base Free-Flow Speed, BFFS 60.0

Design (N)

Required Number of Lanes, N

Operational (LOS)

Flow Rate, v, (pc/h/In) 868
Flow Rate, v, (pc/h)
Speed, S (mifh) 57.4
Max Service Flow Rate (po/hvin)
D (pc/mifin) 15.1
Design LOS
LOS B
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MULTILANE HIGHWAYS WORKSHEET(Direction 2)

it
o3

= . , . v
E 1/ i e e Application lput Output
2 gl-EreHow Spacd « 60 widh L — - Operational (LOS) FES, K. v LOS. S D
vy 5 el . PN R SN ¥ . P
i 2 LI " el Py S Design {43 FFS. LOS, ¥ 1,50
g ik 4 s Pl Y s W e p
g 10 “ K'J;l "2 7 et ] Design {v) FFS. LOS. v S, 0
g TS A T B D T e o Planning (LOS) FFS. H, AADT L0S.5.0
g A i v " s Planning (N) FFS, LOS, AADT MS.D
§ i e Al | e ing
E A M S i o Planning (g, FFS, L0S, N v S, D
z @ 00 & 1200 1640 2000 2400 ‘ '
Frov Rate Gt
Analyst MKL
. Highway/Direction to Travel Foresthill Road ~ Mitigated
Agency or Company MRO Engineers, Inc. From/To Spring Garden to Todd Valley W
Date Performed 41312007 Jurisdiction Placer County
Analysis Year Buildout Without Forest Ranch
Analysis Time Period AM Peak Hour

Project Description ~ Foresthill Divide Community Plan

[¥ Oper.(L0S)

I Des. (N)

Volume, V (veh/h) 1215 Peak-Hour Factor, PHF 0.88
AADT(veh/h) %Trucks and Buses, Py 2
Peak-Hour Prop of AADT (veh/d) %RVs, Pr 2
Peak-Hour Direction Prop, D General Terrain: Grade
DDHV (veh/h) Grade  Length (mi) 1.70
Driver Type Adjustment 1.00 Up/Down % -3.40
Number of Lanes 2

0.986

Lane Width, LW (ft)

Total Lateral Clearance, LC (ft)
Access Points, A (A/mi)
Median Type, M

FFS (measured)

Base Free-Flow Speed, BFFS

120 fuw (mifh)
12.0

fic (mifh)
5

fa {mifh)
Undivided

fy (mifh)
60.0 FFS (mifh)

0.0
0.0
13
18

57.2

Operational (LOS)
Flow Rate, v, (pc/hin)

Speed, S (mi/h)
D (pc/mifin)
LOS

Design (N)
Required Number of Lanes, N
700
Flow Rate, v, (pc/h)
57.2
; Max Service Flow Rate (pe/hin)
2.2
Design LOS
B
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MULTILANE HIGHWAYS WORKSHEET(Direction 1)

g . .

e / A1 Applica Jnput Oupt

2w frozflow Syoadd w6 1(, I JF - Opegational (LOS) FFS, H, Vp [0S, §,

o & i ’ - i 7 .

= [ i 7 A S0 N e s Design (N} FFS, LOS, v M50

g . mih, el s Wl i PR p

= 30 . TTET ; 7 Design (v} FFS, LOS, W % S0

# 5 miidh| & o - [P R !

g RS T B IV G Planning {LOS) FFS, N, AADT Los, s,

v ’:.’r T “1 - . acs i

L & o s 5 ,l R A o i ! (3 ¥ g
S 0 ﬁ” S anning ) %
E 0 400 800 1200 1600 2000 240
How Rate (pedhidTng
General Information Site Information
Analyst MKP
. Highway/Direction to Travel Foresthill Road - Mitigated
Agency or Company MRO Engineers, Inc. From/To Todd Valley W to Owl Hill Ct
Date Performed 10/29/2007 Jurisdiction Placer Gounty
Analysis Year Buildout Without Forest Ranch
Analysis Time Period AM Peak Hour
Project Description  Foresthill Divide Community Plan
[ Oper(L0S) I Des. (N) I™ Plan. (vp)

Flow Inputs

Volume, V (veh/h) 1129 Peak-Hour Factor, PHF 0.59
AADT(veh/h) %Trucks and Buses, Py 2
Peak-Hour Prop of AADT (veh/d) %RVs, Pr 2
Peak-Hour Direction Prop, D General Terrain: Grade
DDRV (veh/h) Grade  Length (mi) 1.20
Driver Type Adjustment 1.00 Up/Down % 3.00
Number of Lanes 2
Calculate Flow Adjustments
f 1.00 Eg 30
= 25 fav 0.935
Speed Inputs Calc Speed Adj and FFS
Lane Width, LW (ft) 12.0 £ (milh) 0.0
Total Lateral Clearance, LC (ft) 12.0 )
fic (mi/h) 0.0
Access Points, A (A/mi) 3
fa (mifh) 0.8
Median Type, M Undivided
fm (mifh) 1.6
FFS (measured)
Base Free-Flow Speed, BFFS 60.0 FFS (milh) S
Operations Design
Design (N}
Operational (LOS)
Required Number of Lanes, N
Flow Rate, vp {pc/h/in} 1023
Flow Rate, v, (pc/h)
Speed, S (mi/h) 57.7
Max Service Flow Rate {pc/h/in)
D (pc/mifin) 17.7
Design LOS
LOS B
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