MODIFIED LEVEL OF SERVICE CRITERIA
LEVEL OF SERVICE CALCULATION WORKSHEETS
YEAR 2030 “WITHOUT FOREST RANCH” SCENARIO




MKL

Agency or Company MRO Engineers, inc. From/To Bridge to Spring Garden Road
Date Performed 2/27/07 Jurisdiction Placer County
Analysis Time Period AM Peak Hour Analysis Year Year 2030 Without Forest Ranch

&

Highway / Direction of Travel

Foresthill Road - WB - Mitig.

Project Description:

3

Y i

L Shoulder width

L Shoulder width i

- Lane width it
e Lane width 1t
tt

Segment length, L ___ mi

888veh/h
253vehth

Analysis direction vol., Vg
Opposing direction vol., V

F‘T Class [ highway

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

Show Narth furow 70 1rucks and Buses , Py 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 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, =1/ (1+ P{E-1)+PR(Ex-1) ) 0.998 0.885
Grade adjustment factor 1, fa (Exhibit 20-7 or 20-13) 1.00 0.94
Directional flow ratez, vi(pc/h) vi=V/(PHF *,* fs) 1011 346
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
) . Base free-flow speed?®, BFFSgy 60.0 mih
Field measured speed?, Sgy mih ) . . ;
Adi. for lane width and shoulder width,3 f, o(Exh 20-5) 0.0 mih
Observed volume?, V, veh/h i ) o )
, Adj. for access points?, f, (Exhibit 20-5) 0.5 mi/h
Free-flow speed, FFSy FFS=S,+0.00776(V{ ) mi/h .
; : o . Free-flow speed, FFSy (FSS=BFFS-f_g-f,) 59.6 mih
Adjustment for no-passing zones, fop  (Exhibit 20-19) 3.1 mim 458 mih

Average travel speed, ATS=F FS-0.00776v,f,

7

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

Analysis Direction (d) Opposing Direc’tioni (o)

Passenger-car equivalents for trucks, E{Exhibit 20-10 or 20-16) 1.0 1.5
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, fy,=1/ (1+ Py{Es-1)+Pr(Eg-1) ) 1.000 0.990
Grade adjustment factor?, fg (Exhibit 20-8 or 20-14) ) 1.00 1.00
Directional flow rate2, vi(pe/h)=V/(PHF*f,* 1) 1009 290
Base percent time-spent-following#, BPTSF(%)=100(1-e2v") 717

24.1

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

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

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

FALMS Y eRdin PSR eR s SRy
1. if the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. i 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.

E
Volume to capacity ratio, vic=V/ 1,700 0.59
Peak 15-min veh-miles of travel, VMT, s (veh- mi)=0.25L(V/IPHF) 2725
Peak-hour vehicle-miles of travel, VMTgo(veh- m)=v*L, 9590
59.4

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

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 Without Forest Ranch

Project Descripti

Foresthill Divide Community Plan

Class | highway © Class Il highway

- Opposing direction -
—* _ _ Analysis direction —
Ly Lp| Lo Lg 7
| * ¥ . Show Horth Arrow

Total length of analysis segment, L, ( m1/) 10.8
Length of two-lane highway upstream of the passing lane, L, (mi) 4.8
Length of passing lane including tapers , L, (mi) L5
Average travel speed, ATS, (from Directional Two-Lane Highway Segment Worksheet) 45.8
Percent time-spent-following, PT, SF4 (from Directional Two-Lane Highway Segment 90.4
Worksheet)

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

Downstream length of two-lane highway W|th|n effectcve Iength of passmg 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, L4 (mi) Ly=Lle(Lytlpt Lye)

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)/ (Lytbg(Ly/f)+
(Lge/(1+1)) )

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

3.60

Length of two-lane highway downstream of effective length of the passing lane for
percent-time-following, 0.90
Ly (m)=Le(Ly+ Lo+ Lye)

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 (%)

79.9

Level of service including passing lane LOSp, (Exhlblt 20-3 or 20-4) D

VMT ,/ATS,,

Peak 16-min total travel time, TT15(veh h)  TTs=

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

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

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

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

te ln

feth

Analyst MKL Highway / Direction of Travel Foresthill Road - W8 - Mtig.
Agency or Company MRO Engineers, Inc. From/To Spring Garden to Todd Valley W
Date Performed 2/27/07 Jurisdiction Placer County

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

Project Description: Foresthill Divide Community Plan

3 Shoulder width tt
- Lane width f1 F’- Class | highway Class I highway
o | _Lane width - f Terrain Level Rolling

_____________ ¥ Shoulderwidth ___# Grade Length  7.70 mi  Upldown -3.4

_________ Peak-hour factor, PHF 0.88

- No-passing zone 100%
Segment length. L, m Showforf Aoy 70 Trucks and Buses , Py 2%
% Recreational vehicles, P 2%
Analysis direction vol., V, 605veh/h Access points/ mi 5

Opposing direction vol., V, 328vehih
Analysis Direction {d) Opposing Direction (0)
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, fy, =1/ (1+ P{E-1)+PR(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) viaV/(PHF . * f) 689 415
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
) . Base free-flow speed®, BFFSp,, 60.0 mi/h
Field measured speed?, Sgy, mifh ) i ! i
Adj. for lane width and shoulder width,3 f o(Exh 20-5) 0.0 mim
Observed volume3, V; veh/h i ) - )
; Adj. for access points?, f, (Exhibit 20-5) 1.3 mih
Free-flow speed, FFSy FFS=S,+0.00776(V{ f,yy) mi/h .
; : e . Free-flow speed, FFSy (FSS=BFFS-f_¢-f,) 58.8 mi/h
Adjustment for no-passing zones, fop  (Exhibit 20-19) 2.8 mih 474 mik

Average travel speed, ATS=FFS-0 00776v,f,,

. Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, Eq(Exhibit 20-10 or 20-16) 1.0 1.0
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, fi, =1/ (1+ Pr{E;-1)+Pp(Eg-1) ) 1.000 1.000

Grade adjustment factort, fg (Exhibit 20-8 or 20-14) 1.00 0.94
Directional flow rate?, vi(pc/h)=Vy/(PHF*f,,* ) 688 395

Base percent time-spent-foliowing?, BPTSF(%)=100(1 -eﬂvdb) 59.9

Adj. for no-passing zone, f,,, (Exhibit. 20-20) 33.1

)=BPTSF+

Percent time-spent-following, PTSF(%

80.9

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

e RTTT e Earan

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

Volume to capacity ratio, vic=V,/ 1,700 0.41

Peak 15-min veh-miles of travel, VMT,; (veh- mi)=0.25L(V/PHF) 292
1029

Peak 15-min total travel time, TT5(veh-h)=VMT /ATS
1. If the highway is extended segment (level) or rolli
2. If vi{vq Or v,) >=1,700 pc/h, terminate analysis—-the LOS is F.

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

SRR SR

ng erram, 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

G

Analyst MKL Highway of Travel Foresthill Road - WB - Mtig.

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

Project D ipti

Foresthill Divide Community Plan

Class | highway Class It highway

- Opposing direction -

— Analysis direction —

Ly Lpl Lao Ly

| Ly ) Srow Norh Arrow

Total length of analysis segment, L, ( mi) 17

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) 474

Percent time-spent-following, PTSF 4 (from Directional Two-Lane Highway Segment 80.9

Worksheet)

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

ge Tl 5L : »
Downstream length of two-lane highway within effective length of passing fane 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=li(Lythp* L)

Adj. factor for the effect of passing lane on average speed, for (Exhibit 20-24) L1l

Average travel speed including passing lane2, ATSy = (ATSq* Ly) / (LtLgt(Loffy)+
(2Lge/(1+,)) )

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

.80
percent time-spent-following, Ly, ( mi)(Exhibit 20-23) ’
Length of two-lane highway downstream of effective length of the passing fane for
percent-time-following, -5.30
Ly (m)=Le(L+ Lot Lyo)
Adj. factor for the effect of passing lane on percent time-spent-following, f(Exhibit 0.62
20-24)
Percent time-spent-following including passing lane?, PTSF (%) 68.7

PTSFp,= PTSFy L L4+ L M 2)LgelfL

20

Lo Saniea sy

>

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

Peak 15-min fotal travel time, TTg(veh-h) TT,,= VMT,,/ATS 5.9

». T
A SarEnt o

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

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

3. 1f L4<0, use alternative Equation 20-20.

4. v/c, VMT 5 and VMT, are calculated on Directional Two-Lane Highway Segment Worksheet.
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Analyst

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

MKL Highway / Direction of Travel
Agency or Company MRO Engineers, Inc. From/To Bridge to Spring Garden Road
Date Performed 2/27/07 Jurisdiction Placer County
Analysis Time Period PM Peak Hour Analysis Year Year 2030 Without Forest Ranch

Foresthill Road - WB - Mitig.

Project Description:  Foresthill Divide Community Plan

“““““““““““““ ¥ Shoulder width it

- Lane width it

——~ Lane width tt
_¥_Shoulderwidth ___ _#

Segment length, L,

341vehih
899veh/h

Analysis direction vol., Vy

Opposing direction vol., V,

V. Class | highway \ Class Il highway

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

Show NorhArrow 70 Trucks and Buses , Py 4%
% Recreational vehicles, Pr 2%
Access points/ mi 2

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+ PHE-1)+Pgr(Ex-1}) 0.992 0.842
Grade adjustment factor 1, g (Exhibit 20-7 or 20-13) 1.00 0.95
Directional flow rate?, v,(pc/n) vi=V/(PHF *f* f5) 452 1479
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
: ; Base free-flow speed?, BFFSg, 60.0 mith
Field measured speed?, Sgy mith . ) )
Adj. for lane width and shoulder width,? f, s(Exh 20-5) 0.0 mi/h
Observed volume?, V; veh/h i ) - )
, Adj. for access points?, f, (Exhibit 20-5) 0.6 mih
Free-flow speed, FFSy FFS=Sg,+0.00776(V{ f,y ) mi/h )
; . - . Free-flow speed, FFSy (FSS=BFFS-f 5-f,) 59.5 mim
Adjustment for no-passing zones, fop  (Exhibit 20-19) 0.8 mimh 437 mih

Average travel speed, ATS=F FS-0.00776v-f,,

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E1(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, f=1/ (1+ P{E-14+Pg(Eg-1)) 0.996 1.000
Grade adjustment factor*, f, (Exhibit 20-8 or 20-14) 1.00 0.97
Directional flow rate?, vi(po/h)=Vy/(PHF*f.,* f5) 450 1219

Percent time-spent- followmg, PTSF(%)= BPTSF+f
i \ RE

ESvAI 87 S41VIce and Dihar Porarinan

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

Base percent time-spent-following?, BPTSF(%)=100(1-e2v4") 56.7
Adj. for no-passing zone, f,,, (Exhibit. 20-20) 224
62.8

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

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

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

1. If the highway is extended segment (level) or rollmg terram fG= 1 0. ‘
2. 1 vi(vg or vy) >=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.

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 WORKS‘HINEETW

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

PM Peak Hour

Highway of Travel

Foresthill Road - WB - Mitig.
From/To Bridge to Spring Garden Road
Jurisdiction Placer County

Analysis Year

Year 2030 Without Forest Ranch

Analysis Time Period
Project Description:

sthill Divide Community Plan

Class | highway

Class Il highway

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)

- Opposing direction -
—* _ Analysis direction —
_/
Ly Lpl Lgy Lg _
' < Ly | Show Nerth Arrow
Total length of analysis segment, L, ( ) 10.8
Length of two-lane highway upstream of the passing lane, L, (mi) 48
Length of passing lane including tapers , Ly ( mi) 15
Average travel speed, ATS; (from Directional Two-Lane Highway Segment Worksheet) 43.7
Percent time-spent-following, PTSF 4 (from Directional Two-Lane Highway Segment 628
Worksheet)
D

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

‘(2Lde/(1 +o)) )

Downstream length of two lane highway within effect:ve !ength of passmg lane for
percent time-spent-following, Lg, ( mi)(Exhibit 20-23)

2.80
avg travel speed, Ly ( mi) La=be (Lt Lge)

Adj. factor for the effect of passing lane on average speed, foi (Exhibit 20-24) 110
Average travel speed including passing lane2, ATS, = (ATS L)/ (LytLgt (Lo + "6

7.70

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

PTSFp, PTSF(L +Ld+fp.Lp,+((1+fp, )Ll

Level of service lncludnng passing lane LOS, (Exhlbut 20-3 or 20-4)

percent-time-following, -3.20
Ly (MD=L(lyt Lot Ly,)

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

Percent time-spent-following including passing lane3, PTSF (%) 52.2

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

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

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

Analyst

Agency or Company
Date Performed
Analysis Time Period

MKL

MRO Engineers, Inc.
2/27/07

PM Peak Hour

Highway / Direction of Travel
From/To

Jurisdiction

Analysis Year

Foresthill Road - W8 - Mitig.
Spring Garden to Todd Valley W
Piacer County

Year 2030 Without Forest Ranch

Project Description:  Foresthill Divide Community Plan

T Shoulder width tt

-— Lane widih it

—a~ L Lane width _ #
_____________ +_Shoulder width L1

Segment length,

383veh/h
573vehth

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

L

Terrain

Grade Length
Peak-hour factor, PHF
No-passing zone

Show North Rrrow % Trucks and

% Recreational vehicles, Py
Access points/ mi

Y5 Class | highway

0 Class Il highway

i Level
1.70 mi

Rolling

Up/down
0.88
100%

3%
2%
5

-3.4

Buses , P;

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E; (Exhibit 20-9 or 20-15) 1.2 4.3
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, fy=1/ (14 Pr{Ex1)+PR(Eg-1) ) 0.994 0.909
Grade adjustment factor 1, fs (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate?, vi(pc/h) vi=Vy(PHF*f,,,* f) 438 716
Free-Flow Speed from Field Measurement Estimated Free-Fiow Speed
' . Base free-flow speed3, BFFSgy, 60.0 mi/h
Field measured speed?, Sgy mih ) . ' i
Adj. for lane width and shoulder width,3 f 4(Exh 20-5) 0.0 mim
Observed volume?, V, veh/h ] ) - )
. Adj. for access points?, f, (Exhibit 20-6) 1.3 mi/h
Free-flow speed, FFS, FFS=Sg,,+0.00776(V/ fuv) mi/h ;
i ; oy . Free-flow speed, FFSy (FSS=BFFS-f o-f,) 58.8 mi/h
Adjustment for no-passing zones, fop  (Exhibit 20-19) 1.6 mih 482 mim

Average travel speed, ATS=FFS-0.00776V‘,~fnp

Analysis Direction (d) Qpposing Direction (0)
Passenger-car equivalents for trucks, E{Exhibit 20-10 or 20-16) 1.1 1.0
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, f,,=1/ (1+ PHE1)+Pr(Ex-1) ) 0.997 1.000
Grade adjustment factor?, fe (Exhibit 20-8 or 20-14) 1.00 0.94
Directional flow rate?, vi{pe/h)=V/(PHF *fy,* fo) 437 690

Base percent time-spent-following*, BPTSF(%)=100(1-e2%")

49.7

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

33.7

Level of service, LOS (EXh!bIt 20-3 or 204)

Percent tlme spent followmg, PTSF(%) BPTSF+f

Peak-hour vehicle-miles of travel, VMTgy(veh- miy=V*

Volume to capacity ratio, vic=V,/ 1,700 0.26
Peak 15-min veh-miles of travel, VMT,, (veh- mi)=0.25L(V/PHF) 185
651

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

Peak 15-min total travel time, Tl'1 5(veh-h)—VMT15/ATS

1 If the highway is extended segment (level) or rotling ten'am fG 1.0,
2.1t vi{vg or v,) >=1,700 perh, terminate analysis--the LOS is F.

5. Use aiternative 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 - WB - Mitig.

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

Analysis Time Period PM Peak Hour Analysis Year Year 2030 Without Forest Ranch
Project Description:  Foresthifl Divide Community Plan

Class | highway Class Il highway

- Opposing direction -~

—r Analysis direction —

l-u Lpl Lde Ld

L Showe Neeth Arrow

Total length of analysis segment, L, ( m) L7

Length of two-lane highway upstream of the passing lane, L, ( m1i) 1.0

Length of passing lane including tapers , Ly (mi) 0.2

Average travel speed, ATS, (from Directional Two-Lane Highway Segment Worksheet) 48.2

Percent time-spent-following, PTSF, (from Directional Two-Lane Highway Segment 628

Worksheet)

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

et

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

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

-1.20
avg travel speed, Ly (mi) Ly=li-(Lytlgt L)
Adj. factor for the effect of passing lane on average speed, for (Exhibit 20-24) 1.10
Average travel speed including passing lane2, ATS, = (ATS L)/ (Lt (Lffo)+ 9.8

(hgo/(1+

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

fo) )

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

percent-time-following, -7.30
Ld (ml)=Lt'(Lu+ Lpl+ Lde)

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

Percent time-spent-following including passing lane?, PTSF (%) 52.9

PTSF = PTSF[ L Ly Lot (1+)/2)LgoJIL '

ST

TR SeE

2

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

Peak 15-min total travei time,

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

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

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

TWO-LANE HIGHWAY
LEVEL OF SERVICE CALCULATION WORKSHEETS
YEAR 2030 “WITH FOREST RANCH” SCENARIO




Analysis Time Period

AM Peak Hour

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

Analyst MKL Highway / Direction 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 Year

Year 2030 With Forest Ranch

Project Description:

Foresthill Divide Community Plan

¢ Shoulder width
- % Lane width . | ¥ Class | highway I Classti highway
— Lane width I Terain | Level [ Roling
_________ 3_«5_“@!@”_“{@”1_ e 1 ] Grade Length  4.00 mi Up/down 3.0
——————— Peak-hour factor, PHF 0.88
s - - Al \ No-passing zone 55%
Segment length, 1, o S ey % Trucks and Buses , Py 6%
% Recreational vehicles, Pg 2%
Analysis direction vol., Vy 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+ Pr{(Eq-1)+Pg(Eg-1) ) 0719 0.994
Grade adjustment factor 1, f (Exhibit 20-7 or 20-13) 0.94 1.00
Directional flow rate2, vi(pc/h) vi=Vy/(PHF *y,* fo) 583 1135

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

; ; Base free-flow speed®, BFFSgy 60.0 mith
Field measured speed?, Sgy, mi/h )
Adj. for lane width and shoulder width,? f_(Exh 20-5) 0.0 mi/h
Observed volume?, V; veh/h o .
. Adj. for access points?, f, (Exhibit 20-5) 0.5 mith
Free-flow speed, FFS, FFS=S.,+0.00776(V{ f,yy) mith _
. . o . Free-flow speed, FFS; (FSS=BFFS-f s-f,) 59.5 mith
Adjustment for no-passing zones, fnp (Exhibit 20-19) 0.8 mim )
Average travel speed, ATS=FFS-0.00776v,-f, 45.3 mih

Analysis Direction (d) Opposmé b}l‘eCthﬂ (0)

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+ P(Er-1)+Pr(Er-1) ) 1.000 1.000

Grade adjustment factor!, fg (Exhibit 20-8 or 20-14) 1.00 1.00
Directional flow rate?, vi(pc/h)=V{/(PHF*f,,* f5) 394 1128

Base percent time-spent-following?, BPTSF(%)=100(1-e3v¢") 51.8

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

P

[évef 6f selc;, LOS (Exhibit 20~3§r 20-4) C
Volume to capacity ratio, vic=V,/ 1,700 0.34
Peak 15-min veh-miles of travel, VMT 5 (veh- mi)=0.25L,(V/PHF) 1065
Peak-hour vehicle-miles of travel, VMTgo(veh- mi)=V*L, 3748
Peak 15-min total travel time, TT,5(veh-h)=VMT,//ATS

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

3. For the analysis direction oniy.

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

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

Analysis Time Period AM Peak Hour Analysis Year Year 2030 With Forest Ranch
Project D ipti oresthill Divide Community Plan

¥ Class thighway [T Class It highway

- Opposing dirsction -
—* _hualysis direction —
Ly L e 7 Ly

. L
Total length of analysis segment, L, ( mi) 10.8
Length of two-lane highway upstream of the passing lane, L, (i) 3.0
Length of passing lane including tapers , Ly (mi) 4.9
Average travel speed, ATS, (from Directional Two-Lane Highway Segment Worksheet) 453
Percent time-spent-following, PTSF (from Directional Two-Lane Highway Segment 577

Worksheet)

Level of service!, LOS4 (from Directional Two-Lane Highway Segment Worksheet)

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

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

1.20
for avg travel speed, Ly ( mi) LemLe(Lytlyt Lye)
Adj. factor for the effect of passing lane on average speed, T, (Exhibit 20-24) 110
Average travel speed including passing lane?, ATS, = (ATSy L) / (L +Lgt 77

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

for percent time-spent-following, Ly, ( mi)(Exhibit 20-23) 8235
Length of two-lane highway downstream of effective length of the passing lane

for percent-time-following, -5.35
Ld (m’)=L('(Lu+ Lp|+ 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 lane?, PTSF (%) 425

PTSFp,= PTSF L u+L‘1+fp‘l.p‘+((1 Ho) 2Ll

& 2

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

Peak 15-min total travel time, TTys(veh-h) TT,s= VMT5/ATS,, 223

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

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

Analyst MKL

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

Analysis Time Period AM Peak Hour

Foresthill Road - Westbound
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

i Shoulder width
e % Lane width o #t ¥V Classi highway 7 Classii highway
B - Lahefﬁid&h .- i Terrain I Level “ Rolling
________ 4 Shouldersiddy __ f | Grade Length  4.00 mi  Up/down -3.0
_____ i Peak-hour factor, PHF 0.88
= - = — No-passing zone 88%
Segment length. Ly i ShecTicT g % Trucks and Buses , Py 2%
% Recreational vehicles, P~ 2%
Analysis direction vol., Vy 993veh/h Access points/ mi 2
Opposing direction vol., V, 347veh/h

Analysis Direction (d)
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, fi,=1/ (1+ P4(Eq-1)+Pr(Ep-1)) 0.998 0.885
Grade adjustment factor 1, fg (Exhibit 20-7 or 20-13) 1.00 0.94
Directional flow rate?, vi(pe/h) vi=V/(PHF*fy* f) 1131 474
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
. . Base free-flow speed®, BFFSgy 60.0 mith
Field measured speed?, Sgy mi/h ) ) )
Adj. for lane width and shoulder width,® f_ g(Exh 20-5) 0.0 mith
Observed volume?, V; veh/h ) o )
. Adj. for access points?, f, (Exhibit 20-5) 0.5 mith
Free-flow speed, FFSy FFS=S;+0.00776(V{ fyy) mi/h )
; : o . Free-flow speed, FFSy (FSS=BFFS-f ¢-f,) 59.5 mi/h
Adjustment for no-passing zones, fp  (Exhibit 20-19) 2.5 mih )
Average fravel speed, ATS=FFS$-0.00776v 44.6 mi/h

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

Passenger-car equivalents for trucks, Er(Exhibit 20-10 of 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, fu,=1/ (1+ Py(Eq-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(pc/h)=Vy/(PHF*f,* o) 1128 394
Base percent time-spent-following#, BPTSF(%)=100(1 -eﬂvdb) 76.4
Adj. for no-passing zone, fnp (Exhibit. 20-20) 20.4

91.8

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

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

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

Volume to capacity ratio, v/c=V,/ 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, VM Tgo(veh- my=V*L, 10724
68.3

5. 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

A 1
Highway of Travel
From/To
Jurisdiction
Analysis Year

Foresthill Road - Westbound
Bridge to Spring Garden Road
Placer County

Year 2030 With Forest Ranch

Project Description: Foresthill Divide C Pl

7" Glass I nighway | Class It highway

Level of service!, LOS, (from Directional Tv

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

- Opposing diréction -
——*  hmalysis direction —
Ly Lpi le  ~ Llg
| L Shwe Hoeth B
Total length of analysis segment, L, ( mi) 10.8
Length of two-lane highway upstream of the passing lane, L, (mi) 4.8
Length of passing lane including tapers , Ly (mi) 13
Average travel speed, ATS (from Directional Two-Lane Highway Segment Worksheet) 44.6
Percent time-spent-following, PTSE, (from Directional Two-Lane Highway Segment 915
Worksheet)
-Lane Highway Segment Worksheet) E

(Lodfo)* (2Lge/(1+1:,0) )

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

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

3.00
for avg travel speed, Ly (i) Ly=L-(L,* Lyt Lye)
Adj. factor for the effect of passing lane on average speed, for (Exhibit 20-24) L1
Average travel speed including passing lane?, ATSg = (ATSg* L) / (Ly+Lgt 455

PTSF = PTSF4l L L+l (1+,0/2)LgelL

for percent time-spent-following, Ly, { mi)(Exhibit 20-23) 3.60
Length of two-lane highway downstream of effective length of the passing lane

for percent-time-following, 1.10
Ly (m)=Li-(Ly+ Ly# Lyg,)

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

Percent time-spent-following including passing lane?, PTSF (%) 8Ls

1. If LOS4=F, passing lane analysis cannot be performed.
2. If Ly <0, use alternative Equation 20-22.
3. If L4<0, use alternative Equation 20-20.
4. vic, VMT,5 and VMT,, are calcutated on Directional Two-Lane Highway Segment Worksheet.
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Analyst MKL

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

Analysis Time Period AM Peak Hour

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

Highway / Direction of Travel
From/To

Jurisdiction

Analysis Year

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

Year 2030 With Forest Ranch

Project Description:  Foresthill Divide Community Plan

T T T T T T T T ¥ Shoutderwich 7]
-— F Lane width ht
—n | Lane width ft

_____________ v _Shoulderwidth ____ # |

Segment length, L

Analysis direction vol., Vy 405vehih

684veh/h

Opposing direction vol., V,

V' Class thighway 17 Class Il highway

Terrain rﬂ Level r Rolling
Grade Length  1.70 mi Up/down 3.4
Peak-hour factor, PHF 0.75
No-passing zone 29%

Show Rarih drrpw 7 Trucks and Buses, Py 3%
% Recreational vehicles, Py~ 2%
Access points/ mi 4

Analysis Direction (d)
Passenger-car equivalents for trucks, E; (Exhibit 20-9 or 20-15) 57 1.1
Passenger-car equivalents for RVs, Ep (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, f,,,=1/ (1+ PH(E+-1)+Pg(Er-1)) 0.876 0.997
Grade adjustment factor !, f (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate?, vi(pc/h) vV (PHF,* fo) 616 915
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
. Base free-flow speed?®, BFFS 60.0 mih
Field measured speed?, Sy mifh P ™o )
Adi. for lane width and shoulder width, f, o(Exh 20-5) 0.0 mih
Observed volume?, V; veh/h ) )
. Adj. for access points?, f, (Exhibit 20-5) 1.0 mi/h
Free-flow speed, FFSy FFS=Sp,+0.00776(V fyy ) mi/h )
; : - ; Free-flow speed, FFS; (FSS=BFFS-f -f,) 59.0 mih
Adjustment for no-passing zones, fop  (Exhibit 20-19) 0.7 mih ,
Average travel speed, ATS=FFS-0.00776v -, 46.5 mi/h

Percent time-spent-following, PTSF(%

=BPTSF+f ,,
P

Analysis Dlrectlén (d) B

Passenger-car equivalents for trucks, Ey(Exhibit 20-10 or 20-16) 1.0
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, fi;,=1/ (1+ Pr{E-1)+Pg(Eg-1) ) 1.000 1.000
Grade adjustment factor?, f; (Exhibit 20-8 or 20-14) 0.94 1.00
Directional flow rate?, v(pc/h)=V/(PHF*,* f5) 672 912
Base percent time-spent-following?, BPTSF(%)=100(1-e2v") 60.3
Adj. for no-passing zone, fop (Exhibit. 20-20) 19.5

) 67.8

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.

5. 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, v/c=V,/ 1,700 0.36
Peak 15-min veh-miles of travel, VMT,; (veh- mi)=0.25L(V/PHF) 230
Peak-hour vehicle-miles of travel, VMTg(veh- mi=V*L, 689
Peak 15-min total travel time, TT,5(veh-h)=VMT,J/ATS

5.0
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE WORKSHEET
n

Analyst MKL Highway of Travel Foresthill Road - Eastbound
Agency or Company MRO Engineers, Inc. From/To Spring Garden to Todd Valley W
Date Performed 12/28/06 Jurisdiction Placer County

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

Foresthill Divide Community Plan

escription:

{7 Class | highway l" Class I highway

- Opposing direction -
—> __Analysis direction —
Lu l—pl Ldzz ; l—d
] Ly ! “Shoe Northe Ao
Total length of analysis segment, L, ( mi) 17
Length of two-lane highway upstream of the passing lane, L, (mi) 0.3
Length of passing lane including tapers , Ly (i) 1.2
Average travel speed, ATS; (from Directional Two-Lane Highway Segment Worksheet) 46.5
Percent time-spent-following, PTSF, (from Directional Two-Lane Highway Segment 678
Worksheet)
D

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

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

(Lot (2Lao/(14) )

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 150
for avg travel speed, Ly ( mi) L=l (Lt Lee) '

Adj. factor for the effect of passing lane on average speed, for (Exhibit 20-24) L1l
Average travel speed including passing lane2, ATSy = (ATSg" L) [ (Ll S0.6

PTSFy= PTSFy[ L L+l ((1 +Hol2)lgel/Ly

= g;g,

s el

Level of service including passing lane

S

20-3 or 20-4)

313

LOS,, (Exhibit

for percent time-spent-following, Ly, { mi)(Exhibit 20-23) 672
Length of two-lane highway downstream of effective length of the passing lane

for percent-time-following, -6.52
Ly (m)=Le(Ly* Ly Lgo)

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

Percent time-spent-following including passing lane?, PTSF (%) 61

) TTis= VMT,5/ATS,,

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

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

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

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

Analyst MKL Highway / Direction 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 Year 2030 With Forest Ranch
Project Description:  Foresthill Divide Community Plan
Input pat
U . S
1 Shoulder width ft
- Lane width I M Class | highway | Class Il highway
—— ¢ Lane width U | Terrain 7 Level 4 Rolling
___________ ¥ Shouldersidth 1 ] | Grade Length  1.70 mi Up/down -3.4
- - Peak-hour factor, PHE 0.88
o I L - " No-passing zone 100%
Segment tength, i
Shov Narih At % Trucks and Buses , Py 2%
% Recreational vehicles, Pg 2%
Analysis direction vol., V 684veh/h Access points/ mi 5
Opposing direction vol., Vg 405vehih

Analysis Direction (d)
Passenger-car equivalents for trucks, E; (Exhibit 20-9 or 20-1 5) 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+ Pr(Er-1)+Pg(Eg-1) ) 0.998 0915
Grade adjustment factor 1, fg (Exhibit 20-7 or 20-13) 1.00 0.98
Directional flow rate?, v(pc/h) vi=Vi/(PHF " i) 779 512
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
) ; Base free-fiow speed?®, BFFSg, 60.0 mih
Field measured speed?, S, mith ) ) )
Adj. for lane width and shoulder width,? f o(Exh 20-5) 0.0 mifh
Observed volume?3, V, veh/h ’ o )
. Adj. for access points?, f, (Exhibit 20-5) 1.3 mih
Free-flow speed, FFS, FFS=Sg,+0.00776(V{ fyy ) mith )
. . . . Free-flow speed, FFS; (FSS=BFFS-f o-f,) 58.8 mi/h
Adjustment for no-passing zones, fop  (Exhibit 20-19) 2.4 mi/h

Average travel speed, ATS=FFS-0.00776v - 46.4 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, ER (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, f, =1/ (1+ Pr(Er-1)+Pgr(Eg-1)) 1.000 1.000

Grade adjustment factor?, fo (Exhibit 20-8 or 20-14) 1.00 0.94
Directional flow rate?, vi(pc/h)=V/(PHF*f,,,* f5) 777 488

Base percent time-spent-following?, BPTSF(%)=100(1-eavs’ ) 65.7

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

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

evxeT;se“rvtce, LOS (Exhibit 20-3 or 20-4) E

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

(level) or rolling terrain, G=1.0 .

2. If vi{vq Or v,) >=1,700 pc/h, terminate analysis—-the LOS is F.

3. For the analysis direction only,

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

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

il n lormation: - . :
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 Year 2030 With Forest Ranch
Project Description: Foresthill Divide Community Plan

¥ Cass ihighway [T Class Il highway

-~ {Upposing direction -
—* __Hnalysis direction —
Lu prI L : Ld

J Ly ‘h' S Hieth &.irﬁ;":'
Total length of analysis segment, L, ( m1) 17
Length of two-lane highway upstream of the passing lane, L, (mi) 17
Length of passing lane including tapers , Ly (mi) 0.0
Average travel speed, ATS, (from Directional Two-Lane Highway Segment Worksheet) 46.4

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

84.1
‘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) 1.70
Length of two-lane highway downstream of effective length of the passing lane 170
for avg travel speed, Ly (mi) L=Li(Ly Lyt Lyo) -

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

Average travel speed including passing lane?, ATSy = (ATSg* L) / (Ly+Lgt

for percent time-spent-following, Ly ( m)(Exhibit 20-23) 316

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

=516
Ly (m=be(Lyt Lyt Lyg)
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 (%) 841

PTSF,= PTSF4[ L wtLatfol ot (HF)/2)L g VL

RN s

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

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

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. 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 10/22/07

Analysis Time Period AM Peak Hour

Highway / Direction of Travel
From/To

Jurisdiction

Analysis Year

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

Year 2030 With Forest Ranch

Project Description:  Foresthill Divide Community Plan

Input Data
“““““““““““ ¥ Shouldrwids T |
- [ Lane width t
— | Lane width
_____________ +_Shouldar width
Segment length, L mi
Analysis direction vol., Vy 509veh/h
Opposing direction vol., v, 571veh/h

V Class | highway

[T Class Il highway

Terrain ~ Level I“' Rolling
Grade Length  7.20 mi Up/down 3.0
Peak-hour factor, PHF 0.59
No-passing zone 17%

Stiows TorTh firrowe % Trucks and Buses , P 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, Eg (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, f, =1/ (1+ PL(E-1)+Pg(Ex-1)) 0.948 0.998
Grade adjustment factor 1, fg (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate2, v.(pc/h) VEVI(PHFY, 1) 910 970

Free-Flow Speed from Field Measurement

Estimated Free-Flow Speed

Field measured speed>, S, mi/h

Observed volume?, Vi veh/h

Free-flow speed, FFS, FFS=SFM+0.00776(V11 ) mi/h

Adjustment for no-passing zones, f (Exhibit 20-19) 0.6 mith

»Tnp

Base free-flow speed®, BFFS,,

Adj. for access points3, fp (Exhibit 20-5)

Adj. for lane width and shoulder width,3 f, g(Exh 20-5)

Free-flow speed, FFS; (FSS=BFFS-f o-f,)
Average travel speed, ATS=FFS-0.OO776vp-fnp

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

Percent Time-Spent-Following

Peak 15-min total travel time, TT5(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, fy=1 (1+ PHE-1)+PR(ER-1}) 1.000 1.000
Grade adjustment factor’, fg (Exhibit 20-8 or 20-14) 0.93 1.00
Directional fiow rate?, vilpe/h)=V{/(PHF*, " 15) 924 968
Base percent time-spent-following, BPTSF(%)=100(1-eanb ) 75.2
Adj. for no-passing zone, fnp (Exhibit. 20-20) 13.7
Percent time-spent-following, PTSF(%)=BPTSF+f p 82.0
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 0.54
Peak 15-min veh-miles of travel, VMT ; (veh- mi)=0.25L (V/PHF) 259
Peak-hour vehicle-miles of travel, VMTg (veh- mi)=V*L, 611

5.9

Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2.1fvi{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 crawl speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE WORKSHEET

Analysis Time Period

AM 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

I¥" Class ihighway [~ Class If highway

Opposing direction

Analysis direction

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

Ly Lpl Lde Ly
L Sew Hoeth frrovs
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 , Lp] (mi) L0
Average travel speed, ATS ; (from Directional Two-Lane Highway Segment Worksheet) 44.1
Percent time-spent-following, PTSF 4 (from Directional Two-Lane Highway Segment 2.0
‘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
average travel speed, Lye (mi) (Exhibit 20-23) 1.70
Length of two-lane highway downstream of effective length of the passing lane for
-1.60
avg travel speed, L, ( mi) Ld=Lt-(Lu+LpI+ Lge)
Adj. factor for the effect of passing lane on average speed, fpl (Exhibit 20-24) 111
Average travel speed including passing laneZ, ATSpI = (ATS4 L)/ (Lu+Ld+(Lp]/fp,)+ 55
(2Lde/(1+fp|)) )
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) 413
Length of two-lane highway downstream of effective length of the passing lane for
tpercent-time-following, -4.03
Ly Cmiy=L-(L,+ Lp,+ Lye)
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 lane3, PTSFp,(%) 534
PTSFp|= PTSFIL u+Ld+fple,+((1+fp,)I2)Lde]/Lt
Level of Service and Other Performance Measures?
Level of service including passing lane LOSp, (Exhibit 20-3 or 20-4) c
5.3

Notes

1. 1f LOSd=F, passing lane analysis cannot be performed.
2. 1f L4 <0, use alternative Equation 20-22.

3.0 L 4<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 - 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 AM Peak Hour Analysis Year Year 2030 With Forest Ranch
Project Description:  Foresthill Divide Community Plan
Input Data
————————————— A T e T T T T T T ]
4 SImuld‘er wdh 11 F;‘ Class | highway l’" Class Il highway
- Lare width ft
> Lane width H Terrain T" Level F— Rolling
— : — = Grade Length  7.20 mi Up/down -3.0
_____________ ¥ Shoulderwidth  t | : Peak-hour factor, PHF 0.79
No-passing zone 100%
Segment length, i
a gthe by Show i ferow 0 Trucks and Buses , Py 2%
Analysis direction vol., V,, 571veh/h % Recreational vehicles, P 2%
) o Access points/ mi 4
Opposing direction vol., V| 509veh/h
Average Travel Speed
Analysis Direction (d) Opposing Direction (0)
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, f,, =1/ (1+ Py(Eq-1)+Pg(Eg-1) ) 0.998 0.949
Grade adjustment factor 1, fo (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate?, vilperh) vi=V (PHF Y, * o) 724 679
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
) Base free-flow speed®, BFFS,, 60.0 mi/h
Field measured speed?, Sg,, mi/h .
Adj. for lane width and shoulder width,3 f, g(Exh 20-5) 0.0 mih
Observed volume?, Vf veh/h ]
) Adj. for access points?, f, (Exhibit 20-5) 1.0 mith
Free-flow speed, FFS FFS=5p),+0.00776(V{/ f,;,) mi/h )
. Free-flow speed, FFSd (FSS=BFFS—fLS- ) 59.0 mith
Adjustment for no-passing zones, fnp (Exhibit 20-19) 1.8 mi/h )
Average travel speed, ATS=FFS-0.00776vp-fnp 46.4 mi/h
Percent Time-Spent-Following
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, =1/ (14 Py(Eq-1)+P(Eg-1) ) 1.000 1.000
Grade adjustment factor?, f (Exhibit 20-8 or 20-14) 1.00 0.93
Directional flow rate?, vi{pc/)=V/(PHF, " 16) 723 690
b
Base percent time-spent-foliowing®, BPTSF(%)=100(1-e3V¢ ) 65.3
Adj. for no-passing zone, f,,, (Exhibit. 20-20) 28.3
Percent time-spent-following, PTSF(%)=BPTSF+f P 79.7
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 20-3 or 20-4) D
Volume to capacity ratio, v/c=Vp/ 1,700 0.43
Peak 15-min veh-miles of travel, VMT, 5 (veh- mi)=0.25L(V/IPHF) 217
Peak-hour vehicle-miles of travel, VMT (veh- mi)=V*L, 685
Peak 15-min tofal travel time, TT,5(veh-h)=VMT JATS 4.7
Notes
1. If the highway is extended segment (level) or rolling terrain, f{G=1.0 .
2. fv(vyorv,) >=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.

Copyright © 2005 University of Florida, All Rights Reserved HCS+™ varsion 5.21 Generated: 10/22/2007 3:23 PM



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 AM Peak Hour Analysis Year Year 2030 With Forest Ranch
Project Description:  Foresthill Divide Community Plan
Input Data
P' Ciass | highway !“ Class li highway
- Oppesing direction -
— Analysis direction —
Lu Lpl Lde Ld
| L | Showe Hovth Brrowe
Total length of analysis segment, L, (mi) 12
Length of two-lane highway upstream of the passing lane, L, (mi) 12
Length of passing lane including tapers , Lpl (mi) 0.0
Average travel speed, ATS 4 (from Directional Two-Lane Highway Segment Waorksheet) 46.4
Percent time-spent-following, PTSF 4 (from Directional Two-Lane Highway Segment 0.7
‘Worksheet)
Level of service!, LOS 4 (from Directional Two-Lane Highway Segment Worksheet) D
Average Travel Speed
Downstream length of two-lane highway within effective length of passing lane for
.70
average travel speed, L e (mi) (Exhibit 20-23) L7
Length of two-lane highway downstream of effective length of the passing lane for
-1.70
avg travel speed, Ly (mi) Ld=Lt—(Lu+Lp1+ Lye)
Adj. factor for the effect of passing lane on average speed, fpI (Exhibit 20-24) 111
Average travel speed including passing lane2, ATSpl = (ATSy* Lo/ (Lu+Ld+(Lp,/fpl)+
(2Lde/(1+fpl)) )
Percent Time-Spent-Following
Downstream length of two-lane highway within effective length of passing lane for
5.54

percent time-spent-following, L4 ( mi)(Exhibit 20-23)

Length of two-lane highway downstream of effective length of the passing lane for
percent-time-foliowing, .5.54
Lyt miyEL(L + Lp|+ Lye)

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

Percent time-spent-following including passing lane?, PTSFpl(%)
PTSFp,= PTSFIL u+Ld+fple]+((1 +fp,)/2)Lde]/Lt

79.7

Level of Service and Other Performance Measures®

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

Peak 15-min total travel time, TT, 5(veh-h) TTi5= VMT, 5/ATSpl
Notes

1.0 LOSd=F, passing lane analysis cannot be performed.
2. 1f Ld <0, use alternative Equation 20—22.

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

4. v/c, VMT1 5and VMT60 are calculated on Directional Two-Lane Highway Segment Worksheet.
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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

From/To
Jurisdiction
Analysis Year

Highway / Direction of Travel

Foresthill Road - Eastbound
Bridge to Spring Garden Road
Placer County

Year 2030 With Forest Ranch

Project Description:  Foresthill Divide Community Plan

Opposing direction vol., V,

4 Shoulder width ft
—-— | Lane width o M
—a~ | Lans width fi
_____________ v_Shoulderwidth |
Segment length. i
Analysis direction vol., V4 1009veh/h
405veh/h

St Harih dirfoy

f“ Class Il highway

F"- Class | highway

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

% Trucks and Buses , Py 1%

% Recreational vehicles, Pg 2%

Access points/ mi 2

Analysis Direction (d) Opposing Direction (0}
Passenger-car equivalents for trucks, Ey (Exhibit 20-9 or 20-15) 57 1.2
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, f,, =1/ (1+ P(E-1)+Pg(Eg-1) ) 0.955 0.998
Grade adjustment factor 1, f (Exhibit 20-7 or 20-13) 0.95 1.00
Directional flow rate?, vi(pc/h) vaVii(PHF > ) 1264 461
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
Base free-flow speed?, BFFS 60.0 mi/h
Field measured speed?, Sgy mith P M )
Adj. for lane width and shoulder width,® f_5(Exh 20-5) 0.0 mih
Observed volume?, V, veh/h )
. Adj. for access points?, f, (Exhibit 20-5) 0.5 mih
Free-flow speed, FFSy FFS=8;,+0.00776(V{ fiy ) mith )
. . - . Free-flow speed, FFS, (FSS=BFFS-f o-f,) 59.5 mi/h
Adjustment for no-passing zones, f,, (Exhibit 20-19) 2.1 mih
Average travel speed -f,

ATS=FFS-0.00776v, 44.0 mi/h

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

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

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, E(Exhibit 20-10 or 20-16) 1.0 1.1
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, f,, =1/ (1+ Pr(E7-1)+Pr(Eg-1) ) 1.000 0.999
Grade adjustment factor!, f (Exhibit 20-8 or 20-14) 0.97 1.00
Directional flow rate?, vi(pc/h)=V{(PHF*f,;,* fs) 1182 461
Base percent time-spent-following?, BPTSF(%)=100(1-e2%" ) 78.8
Adj. for no-passing zone, f,, (Exhibit. 20-20) 17.1

91.1

E
Volume to capacity ratio, vic=V,/ 1,700 0.74
Peak 15-min veh-miles of travel, VMT,5 (veh- mi)=0.25L(V/PHF) 3096
Peak-hour vehicle-miles of travel, VMTgo(veh- mi)=V*L, 10897

total travel time, TT5(veh-h)=VMT

.

Peak 15-min

2. If vy{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.

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

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

Foresthill Road - Eastbound

Analyst MKL

Highway of Travel
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 Di

ide Community Plan

F'" Class | highway r Class !l highway

- Opposing direction S
> Analysis direstion —
Ly Ly L Ly

] L ! “Show Rt Brfeer
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 , Ly (i) 4.9
Average travel speed, ATS, (from Directional Two-Lane Highway Segment Worksheet) 44.0

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

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 ( mj) Lymb(Lytlgt Lyo)

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

Average travel speed including passing lane?, ATS, = (ATS* L) /(L +Lg
(Loffot (2Lge/(14+,)) )

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

3.60

Length of two-lane highway downstream of effective length of the passing lane
for percent-time-following, -0.70
L (mi)=Le(L* Lyt Lye)

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

Percent time-spent-following including passing lane?, PTSF (%)
PTSF = PTSFy L wtbat Lot (1) 2) gl

= &

69.8

oo

hibit 20-3 or 20-4) D

Leve! of service including passing tane LOS,, (Ex

Peak 15-min total fravel time, TT,g(veh-h) TT,s= VMT5/ATS,,

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 caiculated on Directional Two-Lane Highway Segment Worksheet.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

eral Infol
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 Year 2030 With Forest Ranch

Project Description:  Foresthill Divide Community Plan

Input Da

T T T T T T T Shoulder width ft
- Lane width — H .7 Class | highway I"" Class il highway
> Lane widih f Terrain 7 Level T Roling
____________ + Shoulderwidth 1 Grade Length  4.00 mi  Upldown -3.0
______ Peak-hour factor, PHF 0.76
S l " L, . No-passing zone 88%
Segment length, mi
Shaw Hnrih drige 70 TTucks and Buses , Py 4%
% Recreational vehicles, Py~ 2%
Analysis direction vol., V4 405veh/h Access points/ mi 2
Opposing direction vol., V, 1009veh/h
Analysis Direction (d) Opposing Direction (0)
Passenger-car equivalents for trucks, Eq (Exhibit 20-9 or 20-15) 12 87
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, f,=1/ (1 P1(E1-1)+Pg(Eg-1)) 0.992 0.842
Grade adjustment factor !, fg (Exhibit 20-7 or 20-13) 1.00 0.95
Directional flow rate?, vi(pc/h) vi=Viy(PHF*fy* fg) 537 1660
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
. ) Base free-flow speed?®, BFFSgy, 60.0 mi/h
Field measured speed?, Sg,, mi/h ] )
Ad. for lane width and shoulder width,3 f_ g(Exh 20-5) 0.0 mi/h
Observed volume?, V, veh/h ) . )
. Adj. for access points?, f, (Exhibit 20-5) 0.5 mith
Free-flow speed, FFS, FFS=S8.,+0.00776(V{ ) mih )
i : . ; Free-flow speed, FFSy (FSS=BFFS-f o-f,) 59.5 mi/h
Adjustment for no-passing zones, f,, (Exhibit 20-19) 0.7 mith 418 mih

Average travel speed, ATS=F FS—O.OO776vp-fnp

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

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, Er(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+ PH{E-1)4Pg(Eg-1) ) 0.996 1.000
Grade adjustment factor?, f (Exhibit 20-8 or 20-14) 1.00 0.97
Directional flow rate?, vi(pc/n)=V{/(PHF*f,,* f) 535 1369
Base percent time-spent-following*, BPTSF(%)=100(1-e2%") 63.2

18.6

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

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

68.5

Peak 15-min total travel time, TT,5(veh-h)=VMT,/ATS
Nofes R
1. If the highway is extended segment (level) or rolling terrain, {G=1.0 .
2. If 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.

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
Peak-hour vehicle-miles of travel, VMTgo(veh- mi=\*L, 4374

34.5

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

mation

Analyst MKL Highway of Travel Foresthill Road - Westhound
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

,F: Class | highway I—- Class I highway

- Opposing direction -+
> hnalysis direction —
Ly Lot e Ly

| L ] Show Florih Brige:
Total length of analysis segment, L, { mi) 10.8
Length of two-lane highway upstream of the passing lane, L, (mi) 4.8
Length of passing lane including tapers , Ly (i) 13
Average travel speed, ATS, (from Directional Two-Lane Highway Segment Worksheet) 418
Percent time-spent-following, PTSF (from Directional Two-Lane Highway Segment 685
Worksheet)
Level of service!, LOS, (from Directional Two-Lane Highway Segment Worksheet) D

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

for average travel speed, Ly, (mi) (Exhibit 20-23) 170
Length of two-lane highway downstream of effective length of the passing lane 300
for avg travel speed, Ly ( mi) Ly=l-(Lytlot Lye)

Adj. factor for the effect of passing lane on average speed, for (Exhibit 20-24) 110
Average travel speed including passing lane?, ATS = (ATSy* L) / (L, g+ o5

'(Lpllfpl)"' (2Lde/(1 +fpl)) )

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-foliowing, -2.32
Ly (mi=he(byt Lot Lyg)

7.02

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

0.61
(Exhibit 20-24)

Percent time-spent-following including passing lane3, PTSF (%)
PTSF,= PTSF L gl (1 )20l

ST

fiSenlics and ormance Medsures

SR SN

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

Peak 15-min total travel time, TTyg(veh-h) TT;s= VMT (s/ATS, 33.8
In 7 3 5 45

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

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

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

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

Analyst MKL
Agency or Company
Date Performed

Analysis Time Period

MRO Engineers, Inc.
2/27/07
PM Peak Hour

Highway / Direction of Travel
From/To
Jurisdiction
Analysis Year

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

Year 2030 With Forest Ranch

Project Description:

Foresthill Divide Community Plan

676veh/h
455veh/h

Analysis direction vol., V,

Opposing direction vol., V,

o T T—
- Lane width ~ H
—- L Lane width e ft
_____________ ¥_Shouiderwidh ]
Segment length, L i

Shiow Barih rfow

I Class Il highway

¥ Class I highway

Terrain [" Level l'" Rolling
Grade Length  1.70 mi Up/down 3.4
Peak-hour factor, PHF 0.88
No-passing zone 29%

% Trucks and Buses , Py 2%

% Recreational vehicles, Py~ 2%

Access points/ mi 4

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E (Exhibit 20-9 or 20-15) 4.3 1.2
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, fi,=1/ (1+ PH{(Eq-1)+Pg(Ex-1) ) 0.937 0.996
Grade adjustment factor !, g (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate?, vi(pc/h) viaV/(PHF*,* f5) 819 519
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
Base free-flow speed®, BFFS 60.0 mi/h
Field measured speed?, S, mith P M )
Adj. for lane width and shoulder width,? f, g(Exh 20-5) 0.0 mith
Observed volume?, V; veh/h )
. Adj. for access points3, f, (Exhibit 20-5) 1.0 mith
Free-flow speed, FFS; FFS=S,+0.00776(V{ fyy ) mi/h )
; ) e ; Free-flow speed, FFS; (FSS=BFFS-f o-f,) 59.0 mith
Adjustment for no-passing zones, fp  (Exhibit 20-19) 1.4 mih 473 mih

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

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

Analysis Direction (d) Opposing Direction (0)

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+ Pp{E-1)+Pr(Ex-1) ) 1.000 0.998
Grade adjustment factor, fg (Exhibit 20-8 or 20-14) 0.94 1.00
Directional flow rate?, vi(pc/h)=Vy/(PHF*f* f5) 814 518
Base percent time-spent-following?, BPTSF(%)=100(1-esv4" ) 67.5
Adj. for no-passing zone, fop (Exhibit. 20-20) 21.1

80.3

S

e

1. If the highway is extended segment (level)

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

Peak 15-min total travel time, TT5(veh-h)=VMT,JATS

or rolling terrain, fG=1.0 .
2. if vifvg or v,) >=1,700 pc/h, terminate analysis--the LOS is F.

%:% of servicé LOS (Exhibit 20-3 or 20-4) E
Volume to capacity ratio, vic=V,/ 1,700 0.48
Peak 15-min veh-miles of travel, VMT 5 (veh- mi)=0.25L,(V/PHF) 326
Peak-hour vehicle-miles of travel, VMTgq(veh- mi)=V*L, 1149
6.9

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 informat -

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 PM Peak Hour Analysis Year Year 2030 With Forest Ranch

Project Description: Foresthill Divide Community Plan

" Classihighway 7 Class I highway

- Opposing diréction -
——* _ Arnalysis direction —
o
Ly Lot e L

J 4 h' " Stge Heeth. Brion
Total length of analysis segment, L, (m1) 17
Length of two-lane highway upstream of the passing lane, L, ( i) 0.3
Length of passing lane including tapers Ly (mi) 12
Average travel speed, ATS, (from Directional Two-Lane Highway Segment Worksheet) 473

Percent time-spent-following, PTSF, (from Directional Two-Lane Highway Segment 80.3
Worksheet) -

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

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

.7
for average travel speed, Ly, ( mi) (Exhibit 20-23) 1.70
Length of two-lane highway downstream of effective length of the passing lane 150
for avg travel speed, Ly (M) Ly=L(L Lo+ Lg,) -
Adj. factor for the effect of passing lane on average speed, fo (Exhibit 20-24) L1

Average travel speed including passing lane?, ATS = (ATSq" Ly) / (L+Lg+ Y
(Loffa)+ (2Lae/(1+6,0))
ng.

Downstream length of two-lane highway within effective length of passing lane 490
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,

-4.70
Ly (mi=Le(Ly* Lo+ Lyo)
Adj. factor for the effect of passing lane on percent time-spent-following, foi 0.62
(Exhibit 20-24)
Percent time-spent-following including passing lane?, PTSF(%) 553
PTSFp= PTSFY[ L Lty H(1+H)/2)Lge

S

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

Peak 15-min total travel time, TTyg(veh-h) TT,s= VMT,/ATS, 6.3
1.1fLOS,=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. vlc, VMT,; and VMTy, are calculated on Directional Two-Lane Highway Segment Worksheet.
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Analyst
Agency or Company
Date Performed

Analysis Time Period

MKL
MRO Engineers, Inc.
2/27/07

PM Peak Hour

From/To
Jurisdiction
Analysis Year

Highway / Direction of Travel

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

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

Year 2030 With Forest Ranch

Project Description:  Foresi

thill Divide Community Plan

F; Class | highway f“ Class Il highway

"""""""""""" $ Shoutderwidih —— ~ ]
-— Lane width . h
———a Lane width ft
_____________ v Shoulderwidh |
Segment fength, L mi
Analysis direction vol., V4 455veh/h
Opposing direction vol., V, 676vehrih

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

Shie larh firfowi | % TTucks and Buses , Py 3%
% Recreational vehicles, P~ 2%
Access points/ mi 5

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E; (Exhibit 20-9 or 20-15) 1.2 4.3
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, fi =1/ (1+ P{{(E;-1)+Pg(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(perh) viaVi(PHF " fo) 520 845
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
, Base free-flow speed?, BFFS 60.0 mi/h
Field meastred speed?, Sy, mi/h P ™ )
Adj. for fane width and shoulder width,? f_ s(Exh 20-5) 0.0 mih
Observed volume?, V; veh/h ) o .
. Adj. for access points3, f, (Exhibit 20-5) 1.3 mih
Free-flow speed, FFS, FFS=Spy+0.00776(V{ fiyy ) mi/h )
: . " . Free-flow speed, FFS, (FSS=BFFS-f -f,) 58.8 mith
Adjustment for no-passing zones, fnp (Exhibit 20-19) 1.3 mih 468 mifh

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

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

Analysis Direction (d) Opposing Direction (0)

Passenger-car equivalents for trucks, Eq(Exhibit 20-10 or 20-16) 1.1 1.0
Passenger-car equivalents for RVs, ER (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, fy=1/ (1+ Py(E;-1)+PR(Ex-1) ) 0.997 1.000
Grade adjustment factort, fg (Exhibit 20-8 or 20-14) 1.00 0.94
Directional flow rate?, vi(pc/n)=Vy(PHF*f,* f5) 519 814
Base percent time-spent-following, BPTSF(%)=100(1-e2v" ) 56.2

28.9

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

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

67.4

Peak-hour vehicle-miles of fravel, VMTg,(veh- mi)=V*L,

Volume to capacity ratio, vic=V/ 1,700 0.31
Peak 15-min veh-miles of travel, VMT,5 (veh- mi)=0.25L,(V/PHF) 220
774

- . , .
1. If the highway is extended segment (level) or rofling terrain, {G=1.0 .
2. i vivg4 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.

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