DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

Analyst
Agency or Company
Date Performed

Analysis Time Period

MKL

MRO Engineers, Inc.

12/28/06
PM Peak Hour

Site Inform.

From/To
Jurisdiction
Analysis Year

Highway / Direction of Travel

Placer County

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

Year 2030 With Forest Ranch

np

Project Description: Foresthill Divide Community Plan

| Shoulder width h

- Lane width 1
e Lane width I |
Shoulder width #

Analysis direction vol., V4 432veh/h

Segment length, Ly

Opposing direction vol., V, 551veh/h

S Norih Srfow

f‘;‘ Class | highway

Terrain r Level

Grade Length  7.20 mi
Peak-hour factor, PHF
No-passing zone

% Trucks and Buses , Py

% Recreational vehicles, Pg
Access points/ mi

lm Class Il highway

F“ Rolling
Up/down
0.88
50%
4%
2%
4

-3.0

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

Analysis Direction (d) Opposing Direction (0)
Passenger-car equivalents for trucks, E; (Exhibit 20-9 or 20-15) 1.2 3.7
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, fi,=1/ (1+ Pr(E-1)+Pr(Eg-1) ) 0.992 0.901
| Grade adjustment factor !, fg (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate?, vi(pc/h) vieV/(PHF " fg) 495 695
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
) . Base free-flow speed®, BFFSgy 60.0 mi/h
Field measured speed?, Sgy, mith ) . - ;
Adj. for lane width and shoulder width,? f s(Exh 20-5) 0.0 mi/h
Observed volume3, V¢ veh/h i ) o i
. Adj. for access points?, f, (Exhibit 20-5) 1.0 mi/h
Free-flow speed, FFSy FFS=Sg,+0.00776(V{ fuy ) mith )
. . o ) Free-flow speed, FFSy (FSS=BFFS-f, s-fs) 59.0 mith
Adjustment for no-passing zones, f,,  (Exhibit 20-19) 1.2 mih 485 milh

Percent time-spent-following, PTSF(%)

=BPTSF+f ,

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, E(Exhibit 20-10 or 20-16) 1.1 1.0
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, fi,=1/ (1+ Py(Ey-1)+Pgr(Eg-1) ) 0.996 1.000
Grade adjustment factor?, f; (Exhibit 20-8 or 20-14) 1.00 0.93
Directional flow rate?, vi(pc/h)=V/(PHF*f;* fs) 493 670
Base percent time-spent-following®, BPTSF(%)=100(1-eavd" ) 53.0
Adj. for no-passing zone, f,,, (Exhibit. 20-20) 28.6

65.2

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

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

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

Level of service, LOS (E;(hlblt 20-3 of 26-4) D
Volume to capacity ratio, v/ic=V,/ 1,700 0.29
Peak 15-min veh-miles of travel, VMT 5 (veh- mi)=0.25L(V/PHF) 147
Peak-hour vehicle-miles of travel, VMTg(veh- m)=V*L, 518
3.0

Copyright © 2005 University of Florida, All Rights Reserved

HCS+™  Version 5.21

Generated: 4/3/2007 3:47 PM




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 Todd Valley W to Owl Hill Ct.
Date Performed 12/28/06 Jurisdiction Piacer County

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

Project Description:

Foresthill Divide Community Plan
Input Dat '

[¥" Classihighway | Class Il highway

- Opposing direction -
> Analysis direction —
Ly L Lo Ly
L | Shawt Heeth Srveoy

Total length of analysis segment, L, ( mi) 12
Length of two-lane highway upstream of the passing lane, L, (1) 0.3
Length of passing lane including tapers , Ly () 0.6
Average travel speed, ATS (from Directional Two-Lane Highway Segment Worksheet) 4835
Percent time-spent-following, PTSF (from Directional Two-Lane Highway Segment 652
Worksheet)

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

pee

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 fength of the passing lane

for avg travel speed, Ly ( mi) Ly=L-(Ly+hot Lye) 140
Adj. factor for the effect of passing lane on average speed, f, (Exhibit 20-24) 110
Average travel speed including passing lane?, ATS = (ATSy* L) / (Ly+Lg+ 520

(Loffo* (Lge/(1+f)) )

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

7.36

Length of two-lane highway downstream of effective length of the passing lane
for percent-time-following, -7.06
Ld (mi)=Lt'(Lu+ Lpl+ Lde)

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

o 0.61
(Exhibit 20-24)

Percent time-spent-following including passing lane?, PTSF (%)
PTSF,= PTSFy[ L +L*fyLpt((1+)/2)L4 JiL

46.2

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

Peak 15-min total travel time, TT,5(veh-h) TTy 5= VMT,5/ATS,, 2.8

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

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

4. v/c, VMT,5 and VMTg, are calculated on Directional Two-Lane Highway Segment Worksheet.,
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3: Auburn Ravine Road & Bowman Road 2030 With Forest Ranch Conditions
HCM Signalized Intersection Capacity Analysis AM Peak Hour

Aoy v v A st R4

| YoM
) 1900 1900 1900 1900 190(

Lane Configurations
Ideal Flow (vphp
Total Lost time (s)
Lane Util. F
Frpb! ped/bi
Flpb, ped/bikes

Frt

Flt Protected : cUdo

Satd. Flow ( rot) 1770

Flt Permitted 095

Satd. Flow (perm) 1770

\/olume (vph) 90 240
factor PHF O 92 .

RTOR Reductlon"'(vph)‘ N

Actuated g/C Ratlo
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph)
v/s Ratio Prot

Approach Delay( s) 330 10.7 00 52.9

_ Sum of lost time (s)
ICU Level of Serv1ce

c’:y  Critical Lane Group

Foresthill Divide Community Plan Synchro 6 Report
Martin, Rivett & Olson, Inc. 3/20/2007



6: Auburn Ravine Road & I-80 Westbound Off-Ramp 2030 With Forest Ranch Conditions
HCM Signalized Intersection Capacity Analysis AM Peak Hour

5
0. 1900 1900 1
4.0 .
1.00 .
SR
100 0.85
095 100

Intersection Capacity Utilization " 641%  ICU Level of Serwce

c Critical Lane Group

Foresthill Divide Community Plan Synchro 6 Report
Martin, Rivett & Olson, Inc. 3/20/2007



8: Auburn Ravine Road & I-80 Eastbound Ramps 2030 With Forest Ranch Conditions
HCM Signalized Intersection Capacity Analysis AM Peak Hour

N R

TN a
1900 1900 1900 1900 1900 1900 1900 1900 1900 1900  19C

"ICU Level of Service

ji:ﬁiersection 'Cépac’i‘t‘y'l\_‘!tillization‘ 64.1%

c "~ Critical Lane Group

Foresthill Divide Community Plan Synchro 6 Report
Martin, Rivett & Olson, Inc. 3/20/2007



11: Auburn Ravine Road & Lincoln Way 2030 With Forest Ranch Conditions
HCM Signalized Intersection Capacity Analysis AM Peak Hour

N e T Y R S R

P

Lane Configurations
deal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb ped/blkes
Flpb, ped/bikes
Frt

FitProtected =~ 095
Satd. Flow (prot) 3433 1
Flit Permitted 095 1.
Satd Flow (perm) 3433

. (v 160 271
Peak hourfactor PHF 0‘92 ‘ 0192
Adj. Flow (wph) 174 2

RTOR Reduct|on (vph)

Confl. Peds (# r)
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s) 2
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph) 649 352 20
v/s Ratio Prot
v/s Ratio Perm
v/c Ratlo

ICU Level of Service

c' Critical Lane Group

Foresthill Divide Community Plan Synchro 6 Report
Martin, Rivett & Olson, Inc. 3/20/2007



3: Auburn Ravine Road & Bowman Road 2030 With Forest Ranch Conditions
HCM Signalized Intersection Capacity Analysis PM Peak Hour

O T TR 2 e N N B S S 4

LK
. 40 40
. 100 09

Lane Configurations
Ideal Flow (vpt
Total Lost time
Lane Util. Fact
Frpb ped/b|kes

Fit Protected
Satd Flow (prot)

Satd. Flow (perm) _
Volume (vph).
Peak hour factor PHF

Actuated Green, G (s)
Effective Green, g(s)
Actuated g/C Ratio
Clearance Time (s) ~
Vehicle Extension (s) . 3.0 3.0
Lane Grp Cap (vph) 787 646 413 1744
v/s R t|o Prot c0.29 c0.17 0.34
v/c Ratno 0.68 017 0.73 .

rm Delay, d1 30 210 162 318 134
1.00 1.0
€ G R
16.8 38.1 15 5

105 380 380 210 485
042 023 054
30 30 30

0.73
gt ... 900  Sumoflosttime(s)
Intersectlon Capac;ty Utlhzatlon ; 67 4% ICU Level of Servnce

6 Critical Lane Group

Foresthill Divide Community Plan Synchro 6 Report
Martin, Rivett & Olson, Inc. 3/20/2007



6: Auburn Ravine Road & I-80 Westbound Off-Ramp 2030 With Forest Ranch Conditions
HCM Signalized Intersection Capacity Analysis PM Peak Hour

Lane Confi gurat|ons + M N ro

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0

Eafs UtiiFacior s s a0 ioo s ileo
Frpb, ped/bikes 1.00 1.00 .
Fipb, ped/bikes oo o 1000
Frt 1.00 1. 1.00 .
Fit Protected S0 10 o0 0951
Satd. Flow (prot) 1770 »
Flt Permitted LL0esid00 e
Satd Flow(perm)

0.92

a0
0
0
5

Actuated Greer G (s)

Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph)

Capacﬂy
" cle Length (s o 80
Intersectlon Capacity Utlllzatlon 131 2% ICU Level of Serwce H

c Crmcal Lane Group

Foresthill Divide Community Plan Synchro 6 Report
Martin, Rivett & Olson, Inc. 3/20/2007



8: Auburn Ravine Road & 1-80 Eastbound Ramps 2030 With Forest Ranch Conditions
HCM Signalized Intersection Capacity Analysis PM Peak Hour

N R Y Y,

TS
1900 1900 1900 1900 1900 19( )00 1900 1900 1900

0 95];,:;;f_:;{jf S

c Crmcal Lane Group

Foresthill Divide Community Plan Synchro 6 Report
Martin, Rivett & Olson, Inc. 3/20/2007



11: Auburn Ravine Road & Lincoln Way 2030 With Forest Ranch Conditions
HCM Signalized Intersection Capacity Analysis PM Peak Hour

Aoy v v ANt 2 Y

Lane Configurations
Ideal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes . .
Bt padBIkeS 00 00
Frt

Fit Protected

Satd. Flow (prot)

Fit Permitted

Satd. Flow (perm)
Volume (vph) .
our factor, PHF
Adj. Flow (vph) .
RTOR Reduction (vph)
Lane Group Flow (vph) 45

Turn Type
Protected Phases
Permitted Phase
Actuated Green, G (s) . , ;
Effective Green, g(s) 310 310 310 110 11,
Actuated g/C Ratio 0.34 0.34 ,
Clearance Time(s) 40 40 40 30 30
Vehlcle ExtenSIOn (s)

v/s Ratio Perm
v/c Ratlo B

378 166.5

89.8%

¢ Critical Lane Group o

Foresthill Divide Community Plan Synchro 6 Report
Martin, Rivett & Olson, Inc. 3/20/2007



3: Auburn Ravine Road & Bowman Road 2030 With Forest Ranch - Mitig.
HCM Signalized Intersection Capacity Analysis AM Peak Hour

A T o R N N A A

i

Lane Confngur g ;
1900 1900 1900 19

{deal Flow

Total Lost time (s) . 4.0
Lane Util. Factor 095
Frpb, ped/blkes 0.98
Flpb, ped/bikes e
Fri 0.93

Fit Protected
Satd Flow (prot)

Satd Flow (perm)
Volume (vph)

Peak-hour factor, PHF
Adj. Flow (vph) 98
RTOR Reductlon (vph) 0

Confl. Peds (#/hr)
Turn Type o
Protected Phases
Permitted Phases =~
Actuated Green, G (s) 9.8 .
Effective Green, g(s) 88 39
Actuated g/C Ratio 0‘08
Clearance Time (s) 30
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) = 142
v/s Ratio Prot
v/s Ratio Perm
v/c Ratlo

) 1100 Sumoflosttime(s)
Intersectlon Capacity Utnhzatlon 53.6% ICU Level of Service A
Analysis P Lo S
¢ Critical Lane Group

Foresthill Divide Community Plan Synchro 6 Report
MRO Engineers, Inc. 4/12/2007
Martin, Rivett & Olson, Inc.



6: Auburn Ravine Road & I-80 Westbound Off-Ramp 2030 With Forest Ranch - Mitig.
HCM Signalized Intersection Capacity Analysis AM Peak Hour

AL~ AN Y

Lane Conflguratlons

1900 190
4.0
Lane Util. Factor = 100 0
Frpb, ped/bikes 1.00 .
1.00
s 00 1.
1863
S100

& 1100 Sumiof losttime (s)
Intersectlon Caypacnty Utmzatlon - 641% ICU Level of Serwce C

¢ Critical Lane Group

Foresthill Divide Community Plan Synchro 6 Report
MRO Engineers, Inc. 4/12/2007
Martin, Rivett & Olson, Inc.



8: Auburn Ravine Road & I-80 Eastbound Ramps 2030 With Forest Ranch - Mitig.
HCM Signalized Intersection Capacity Analysis AM Peak Hour

2 h

1900

v/s-Raﬁo Per
v/c Ratio

0.60 - |
1 (s 00 Sumctlestime &) Nz
Intersectlon Capacnty Utlllzatlon 53.3% ICU Level of Service A
‘ od s

c Critical Lane Group

Foresthill Divide Community Plan Synchro 6 Report
MRO Engineers, Inc. 4/12/2007
Martin, Rivett & Olson, Inc.



11: Auburn Ravine Road & Lincoln Way 2030 With Forest Ranch - Mitig.
HCM Signalized Intersection Capacity Analysis AM Peak Hour

N R Y,

Lane Conﬂgurat:ons
Ideal Flow (vphpl)

1900 1900 1900 1900 -
Total Lost time (s) 40 4.0 4.0 .
Lane Util. Factor 097 095 100 0.
Frpb, ped/bikes 1.00 0.99
Flpb, ped/bikes 100 100
Frt 1.00 0.93 . .
FltProtected = 095 100 095 100
Satd FIow (prot) 3433
3433
: L ide0 271
Peak hour factor, PHF 0.92
Adj. Flow (vph) = . 174 295
RTOR Reduction (vph) 0
Lane Group Flow (vph) 174 429
Confl. Peds. (#/hr) 5
Turn Type o Split
Protected Phases 7
Permitted Phases

Effective Green, g(s) 311
Actuated g/C Ratio 1 0.28
Clearance Time(s) 40
Vehicle Extension (s) 3.0 . . . . .
LaneGrpCap (vph) 971 921 468 936 410 5
v/s Ratio Prot 0.05
VisRafioPerm
v/c Ratio 0.18 .

0.61
47 442
1 00

Incremental Delay, d2
Delay (s)

ylntebrsecy,tiycyﬁh Cabbaclty'Utmzatlon 54 9% ‘ ICU'LeveI of Sewlceﬁi”’" A

¢ Critical Lane Group

Foresthill Divide Community Plan Synchro 6 Report
MRO Engineers, Inc. 4/12/2007
Martin, Rivett & Olson, Inc.



3: Auburn Ravine Road & Bowman Road 2030 With Forest Ranch - Mitig.
HCM Signalized Intersection Capacity Analysis PM Peak Hour

A T S N B

Lane Configurations
Ideal Flow (vphpl) 19!
Total Lost time (s)
Lane Util. Factor
Frpb, ped/blkes

Fipb, pedibikes

Fit Protected
Satd Flow (prot)

Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph) s 533. 261
RTOR Reduction (vph) 0 0 151
Lane Group Flow (vph) =~ 136 533 110 3
Confl. Peds. (#/hr) 5 5
Turn Type ' Prot
Protected Phases 7 4
Permitted Phases .~ 4
Actuated Green, G(s) 1.5 39.0 390
Effective Green, g(s) 105 380 380
Actuated g/C Ratio 0.12 042 042
Clearance Time(s) = 30 30 30
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 207 787 646
v/s 0.08 CO 29

v/s RatoPerm - 017
vic Ratio . O 68 0.17
Uniform Delay, d1 80 210 162
1.00 1.00
Incremental Delay, d2. = 7.3 47 06 o EEe e 08 0]
Delay (s) 453 257 16.8 381 516 315 283

me to Capacnty ratio ‘

Ac Cycle Length o 900  Sumoflosttime(s) 120
Intersectlon Capac:ty Utlhzat|on 67.4% ICU Level of Service ‘ C
Analysis Period (min) . .

¢ Critical Lane Group

Foresthill Divide Community Plan Synchro 6 Report
MRO Engineers, Inc. 4/12/2007
Martin, Rivett & Olson, Inc.



6: Auburn Ravine Road & 1-80 Westbound Off-Ramp 2030 With Forest Ranch - Mitig.
HCM Signalized Intersection Capacity Analysis PM Peak Hour

AL AN Y

'ﬁ
0 1900 1900 1
4.0 .
1.00 .
1.00 .

Effective Green g o eto B10 210 210
Actuated g/C Ratlo 068 068 0.23 023 N

_Sum of losttime(s) = ¢

131 .2%:‘1 ‘ ICU L‘ev‘eyl of Se’rvi’t’:e ,’

c‘ 'Cr|t|cal Lane Group

Foresthill Divide Community Plan Synchro 6 Report
MRO Engineers, Inc. 4/12/2007
Martin, Rivett & Olson, Inc.



8: Auburn Ravine Road & 1-80 Eastbound Ramps 2030 With Forest Ranch - Mitig.
HCM Signalized Intersection Capacity Analysis PM Peak Hour

N Y

+4 4
1900 1900 1900 1900 1900 1900 -
40 40 4.0
g0‘95; 0000
1.00
- 099
1.00
. .095 s
1762
Mt
1762
10
0.92
L
0
402

900 1900 1900

vpr
Total Lost time (s) *
Lane Util. Factor =~ 1,
Frpb, ped/bikes

092 092 0.

Effective Green, g(s)  13.0 450
Actuated g/C Ratio O 14 0.50
Clearance Time(s) =~ 30 30
Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 9

v/s Ratio Prot

Ac C Told S . Sumoflosttime(s) = 0 e
Intersectlon Capacity Utlhzatlon 123 8% ICU Level of Servnce H
Analysis Period (min) e 15 : e :
¢ Critical Lane Group

Foresthill Divide Community Plan Synchro 6 Report
MRO Engineers, Inc. 4/12/2007
Martin, Rivett & Olson, Inc.



11: Auburn Ravine Road & Lincoln Way 2030 With Forest Ranch - Mitig.
HCM Signalized Intersection Capacity Analysis PM Peak Hour

N R Y .

Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 40 40 40 40 40 40 4.0 4.0
Lane Util. Factor 097 0.9 100 095 100 097 095 100 095 - 1.00
Frpb, ped/bikes 1.00 1.00 0.98
Fipb, ped/bikes - 1.00 100 1.00
Frt 100 1.00 0.85
Flt Protected 095 1.00 1.00
Satd. Flow (prot) 1770 3539 1551
Flt Permitted 095 1.00 095 1.00 1.00
Satd. Flow(perm) 3433
Volume (vph) 420 726
Peak- hour factor, PHF ~ 0.92
Adj. Flow (vph) . 457 7
RTOR Reduction (vph) 0
Lane Group Flow (vph) = 457 1074
Confl. Peds. (#/hr) 5
TunType = = oosphit o0
Protected Phases 4
Permitted Phases
Actuated Green, G (s) 31.0
Effective Green, g(s)  31.0 I
Actuated g/C Ratio 0.34 0 34 0.12
Clearance Time(s) 40 40 30
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 118 57

v/s Ratio Prot
v/s RatioPerm =
v/c Ratio
Uniform Delay, d1
Progressm Factor
Incremental Delay, d2 =~ 0.1

1.09
1.00
04 843

33 9 121.9

- Sum of lost time (s) - 16,0
ICU Level of Serwce » B D

Intersectlon Capac:ty Utsllzatlon o
Analysis Period (min) S
¢ Critical Lane Group

Foresthill Divide Community Plan Synchro 6 Report
MRO Engineers, Inc. 4/12/2007
Martin, Rivett & Olson, Inc.





