Quad Knopf
Foresthill Divide Community Plan — Placer County, California

SUMMARY OF SIGNIFICANT IMPACTS AND MITIGATION MEASURES

The analysis documented in this report identified significant traffic impacts and associated mitigation
measures for four future time frames — two addressing Year 2030 conditions and two relating to Buildout
of the proposed Foresthill Divide Community Plan. In addition to considering the Community Plan land
uses, both time frames included consideration of the potential development of the proposed Forest Ranch
project. The report specifically addressed traffic operations in the weekday AM peak hour and the
weekday PM peak hour.

Table 25 summarizes the mitigation measures recommended to offset the significant traffic impacts
associated with each of the analysis scenarios under Placer County’s current LOS C policy. Table 26
presents similar information, with respect to the modified (LOS D) policy that is under consideration.
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2202 Plaza Di‘i\n‘(? MEMORANDUM

Rocklin, California.

TO: Tom Brinkman, Placer County Depariment of Public Works
é;ONE {9:1%_7").:?3 ! 33 COPY: Kim Hudson, Quad Knopf

x . FROM: Neal K. Liddicoat ,

DATE: August 5, 2005

SUBJECT: Foresthill Divide Community Plan Traffic Analysis
Levet of Service Traffic Volume Thresholds

As a follow-up to our previous communications with regard to the appropriate approach to the
level of service analysis for the Foresthill Divide Community Plan, I have developed the
following set of suggestions. These are presented for your consideration, and I would be happy
to modify the approach presented here based on your input.

The approach presented here addresses three roadway types in the study area, as follows:

1, The first roadway type includes the western segments of Foresthitl Road, which primarily
serve as access routes in and out of the community. These are defined as “Class I”
highways in the Highway Capacity Manual, as their role is fo serve through traffic rather
than to provide local access. In our case, the segments between the Foresthill Bridge and
Owl Hill Ct. (west of downtown Foresthill) fall into this category.

These segments will be analyzed using the two-lane highway method documented in the
year 2000 edition of the Highway Capacity Manual. A directional analysis will be
performed, to address concerns about potential operational issue in the westbound/downhill
direction with regard to the lack of passing lanes, Most of the factors incorporated into this
analysis {e.g., peak hour traffic volume, peak hour factor, heavy vehicle percentage, passing
lanes percentage, “no passing” percentage, ete.) will be based on data that we have collected
or field observations that have performed. This method defines level of service in terms of
a combination of average travel speed and “percent time spent following.”

2. The sccond roadway category is “Secondary/Feeder Roads” These include McKeon-
Ponderosa Way, Spring Garden Road, Happy Pines Drive, Todd Valley Road, Mosquito
Ridge Road, and Yankec lira’s Road. The analysis of these facilities will reflect both
dircctions combined, using peak hour traffic volumes that we counted. We have developed
a recommended set of traffic volume thresholds, based on the method presented in the 1985
Highway Capacity Manual. {That was the last version of the HCM to define capacity and
level of service strictly in terms of traffic volumes. Since then, other delay-related factors
have been used.) The thresholds presented in Table | are generally derived from applying a
set of adjustment factors to the ideal two-lane capacity value of 2,800 passenger cars per
hour (peph). Those adjustment factors relate o terrain, percent no passing zones, lane and
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shoulder width, directional distribution of traffic, percent trucks, etc.) The values presented
here are averages of the values found for each of the roadways included in this category.

Table 1
Secondary/Feeder Roads
Level of Service Thresholds

LOS Max. Hourly Traffic
A 60
B 200
C 375
D 575
E 1,425

The third roadway category includes the remaining segments of Foresthill Road (i.e., from
west of downtown Foresthill to east of Michigan Bluff Road) as well as Main Street and
Race Track Street, near downtown, As we have discussed, these segments of Foresthill
Road serve a greater access role than those described above (i.e., they would be categorized
as “Class II” highways in the 2000 HCM}, although they don’t necessarily conform to the
other typical characteristics of such a highway (e.g., portions of Foresthill Road in this area
have 25 MPH speed limits, and the HCM definition of such roads generally assumes that
they will have travel speeds of at least 45 MPH).

The analysis of these segments will again be based on LOS thresholds developed using the
1985 HCM methodology. The same general adjustment factors described above were
applied to the 2,800 peph ideal capacity io develop the pertinent LOS thresholds. Note that
we used the applicable adjustment factors for “level terrain™ for Main Sireet, Race Track
Street, and the segments of Foresthiil Road between Owl Hill Ct. and Michigan Bluff Road,
while the *“rolling terrain” factors were applied to Foresthill Road east of Michigan Bluff
Road. Again, the threshoids shown in Table 2 represent the averages of the individual
values derived for the roads in this category.

Table 2
Local Access Roads
Level of Service Thresholds

LOS Max. Hourly Traffic
A 100
B 375
C 725
D 1,275
E 2,275

The values shown in Table 2 are substantially higher than those in Tabie 1 largely because
of the higher quality road cross section (e.g., generally, 12-foot lanes plus shoulders), as
well as the less rigorous terrain,



ENGINEERS

1 believe that the approach summarized here reflects the varying nature of the roads in the
Foresthill Community, without unduly complicating the analysis or the ability of the general
public to understand the analysis.

Please feel free to contact me if you have questions or would like to discuss this further, If
desired, T would be happy to provide you with the background calculations that led to derivation
of the individual traffic volume thresholds presented in Tables I and 2.












DIRECT!ONAL TWO LANE HIGHWAY SEGMENT WORKSHEET

Geheral information |site Infermation

Analyst MKL Highway / Direction of Travel Foresfhrﬂ Road Easfbound
Agency or Company MRO Engincers, inc. From{To Eriige fo Spring Garden Rogd
Cate Performed 12/20/06 Jurisdiction Flacer County

Analysis Time Pericd Al Peak Hour Analysis Year Existing Conditions

Project Description: Fomsmm D:wde Commumry Plan
inprt Dats : :

_______ ,'_'S_hBT}Edé[ width ______ T w |
- L ane widih t
—= i Lane width _h
_____________ ¥ Shoulderwickh
Segment length, Ly mi

F Class | highway

Terrain l_ Lave! lw Rolling
Grade Length  4.00 mi Upldown 3.0
Peak-hour factor, PHF .83
MNo-passing zone 55%:

Show Horthfirrow 70 TTUCks and Buses | Py &%

% Recreational vehicles, P, 2%

I class 1 nighway

Analysis direction vol., ¥y T19vehth Access poinls! nv 2
Cpposing direction val., ¥, 523vehfh
Avetdge Travel Speed .. ' P . e
Analysis Direclion (d) Opposing Direction (0)
Passenger-car equivalents for trucks, E; (Exhibit 20-8 or 20-15) 8.1 1.2
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.5 1.0
Heavy-vehicle adjustment factor, fip,=1/ {1+ Pr{E-1)+Pg(Ex-1} ) 0.668 0988
Grade adjustment factor ¥, f (Exhibit 20-7 or 20-13) 0.75 1.00
Directional flow rate?, v{pcih) viaV/(PHF " fe) 286 638
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
. Base free-flow speed?, BFFS, 60.0 mih
Field measured speed®, Sq, mih ) P ™ ,
Adj. for lane width and shoulder width,? { 5(Exh 20-5) 0.0 mih
Observed volume?, vehfh ) )
; Adj. for access points?, f, (Exhibit 20-5) 0.5 mih
Free-flow speed, FFS, FFS=8p,+0.00776(V{ fyy ) mifh -
. . . . Free-flow speed, FFS, (FSS=BFFS-f o) 58.5 mich
Adjustment for no-passing zones, fop  (Exhibit 20-19) 1.4 mith

508 mith

Péi'éent_ '.r..fmé_;'_Spenr,Foﬂémn-g AR

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

Analysis Diregtion (d)

Opposing Direction (o)

Passenger-car equivalents for trucks, Ep(Exhibit 20-10 or 20-16) 1.5 L
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-18) 10 1.0
Heavy-vehicle adjustment faclor, f, =1/ {1+ Pr{E-1)+Pa(Ep-1) ) 0§71 0.924
Grade adjustment facior?, {5 (Exhibit 20-8 or 20-14) 1.00 1.00
Directional flow rate?, wipc/h)=VH{PHF " fo) f48 634
Base percent time-spent-following?, BPTSF(%)=100{1-c2v"} 231
Adi. for no-passing zone, §,, (Exhibit, 20-20) 384
Percent time-spent-following, PTSF(%)=BPTSF+f ap 303
Laval of Service and Otfier Perforniance Measutes = 7 G
Level of service, LOS (Exhibit 20-3 or 20-4) B
Volume to capacity ratio, v!c=\-"pf 1,700 o1y
Peak 15-min veh-miles of trave!, VMT, 5 (veh- m)=0.25L {W/PHF} 387
Peak-hour vehicle-miles of travel, VM Tyo{veh- mi=v"i, 1285

7.8

Peak 15-min total ravel time, T vt n)=VHAT, szTs
Notes :

2, ifvifvy or v} »=1,700 pcih, terminate analysis—the LOS is F.
3. For the analysis direction only.
4, Extibit 20-21 provides factors a and b

1. If the highway is exlended segment (level) or ro![mg terrain, fG 1.0

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

General information : L B ) Site Information

Analyst Rk Highway of Travel Foresthill Road - Eas!bound
Agency or Company MRO Engineers, inc. From/To Brigge (o Spring Garden Road
Daie Performed T2/20/06 Jurisdiction Flacer County

Analysis Time Period AM Peak Hour Analysis Year Existing Conditions

Praject Description: Foresfmﬂ Divitde Commumty Pian

Input Data_

v Ciass | highway [.... Class Il highway

R Qpposing direction -~
—*  hnalysis direstion —
N/
Ly L|;a| Lo I—ti
L Shrowr Heetl ferowr

Total length of analysis scpraent, L, { mf) ing
Length of two-lane highway upstrean of the passing lane, L, { ) 10
Length of passing lane including tapers | Loy (o} 4.0
Average travel speed, ATS, (from Directional Two-Lane Highway Segment Worksheet) 309
Percent time-spent-following, PTSF, (from Directional Two-L.ane Higlhway Segment 203
Worksheet)
Levet of service!, LOS, (from [)nccllonal Two-Lane H;ghway chmcm Workshect) B
Avérage Travel Speed T S e
Downsiream length of bwo- 1ane hlghway wnhm effective length of passing Iane
for average trave! speed, Ly, (i (Exbibit 20-23) 170
Length of two-lane highway downstream of effective lengih of the passing lane
for avg travel speed, Ly { mi) Ly=lL +Lop+ Ly ra
Ad). factor for the effect of passing lane on average spesd, fo (Exhitit 20-24) 108
Average Iravel spead including passing lane?, ATS,, = (ATS" L}/ {L+Lg+ 530

Ll QL1000 )

Percent Time-Spent-Following -

Cownstream tength of two-lane htghway within effective Iength of passing lane

for percent time-spent-foliowing, Ly, ¢ m){Exhikit 20-23) 13.00

Length of two-lane highway downstream of effective length of the passing lane
for percent-time-following. Bl
Lo { LG Lyt Lag)

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

(Exhibit 20-24) 038
Parcent time-spent-following including passing lane®, PTSF (%) 515
PTSF = PTSFU[ LS I |+((1+fp,)f2)Lde]th
[ of _d Owér Peﬂormance Me&sure#‘ )
Level of service including passing lane LOS;; (Exhibit 20-3 or 20-4) B

Peak 15-min total lra\.rel time, 'I'!',s(veh h) TT5= VMT,;,IATS 73
Notas * I - EE — -

1. W LOS=F, passing lang analysis cannot be performed.
2. If Ly =0, use alternative Equation 20-22,
3, ¥ Ly=0, use siternative Equation 20-20,

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

Analysis Time Periog AM Peak Hour

Gerferal information” Site Information . S o
Analyst ML Highway / Direction of Travet Foresrh.-‘ﬂ Road - Westhound
Agency or Company MRO Engineers, Inc. FromiTo Bridge to Spring Garden Road
Bate Performed 12/20/06 Jurisdiction Flacer County

Analysis Year Existing Conditions

Project Descripfion;

Foresthitl Divide Community Plan

Input Data’
__________ ¥ Shoulderwidtn k|
-~ C Lang width 1t
— [ Lane width ft
_____________ ¥ Showlderwidth _ n |

Segment leagth,

523vehih
118veh/h

Analysis direction vol., W
Opposing direction vol., v,

F Class | highway F_ Class Il highway

Terrain ]_ Levet T“ Rolling
Grads Length  4.00 mi Upidown -2.0
Peak-hour fagtor, PHF .88
MNo-passing zone BE8Y,

Shinge Hark Arpoy 70 1FUCKS and Buses | Py 2%
% Recreational vehicles, Py, 2%
ACCELE points! m¥ 2

A\;féra'ge Fravei Speed

Analysis Direction (d) Cpposing Direction (o}
Pasgsenger-car equivalents for lrucks, Ey (Exhibit 20-2 of 20-19) i2 2.1
Passenger-car equivalents for RVS, Eg (Exhibit 20-9 oF 20-17} 1.0 1.8
Heavy-vehicle adjustment factor, f,,=1/ {1+ PH{E-1HPg(Es-1) } 0.996 0.853
Grade adjuslment faclor ', f; (Exhibit 20-7 or 20-13) 1.00 0.75
Directional flow rate?, vipo/h) vaV(PHP L, i) 597 211
Free-Flow Speed from Field Measurement Estimated Freg-Flow Speed
i Base frea-flow speed®, BFFS, 60.0 mih
Field measured speed?, Sp, i . . P " :
Adj. for lane width and shoulder width,® f, ¢(Exh 20-5) 8.0 itk
Observed volume?, V, vehih i . .
, Adj. for access points?, f, (Exhibit 20-5} 0.5 mih
Free-flow speed, FFS,; FFS=S.,+0.007760V/ fyy ) mih )
i . . Frea-flow speed, FFS, {FSS=BFFS-f 5-f4) 59.5 mih
Adjustment for no-passing zones, fap  {Exhibit 20-18) 4.0 mih 92 min

Percent Time-Spent-Following -

Average travel speed, ATS=FF5-0.00778v,f .

Apnalysis Direction {d) Ob#osing Direction (o) .
Passenger-car equivalents for trucks, Eq{Exhibit 20-10 or 20-18) T 15
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-18) 1.4 1.0
Heavy-vehicle adjustment factor, =1/ (1 PH{E-1)4#PR{Eg-1) } 0.998 0.990
Grade adjustment factor’, f {Exhibil 20-8 oF 20-14) 1.00 1.00
Dirgctional flow rate?, vi{pem)=V/(PHF ;" fa) 566 137
Base percent time-spent-following?, BPTSF{%)=100{1 -Ea"db) 504
Ad). for no-passing zone, f,., (Exhibit. 20-20) 3.8
Percent time-spent-fofiowing, PTSF(%)}=BPTSF+ 764
Level of Service and Other Performance Measures o
Level of service, LOS {Exhibit 20-3 or 20-4) o
Volume to capacity ratio, wie=\ /1,700 0.35
Peak 15-min veh-miles of travel, VMT 5 (veh- m)=0.25L,(V{PHF} 1805
Peak-hour vehicle-miles of travel, VMTofveh- mi=v", 5648

326

Peak 15 - toial lravel tlme W,s(veh h) VMT15.|‘ATS
NO:ES B : A . L

1. If the hlghwa),r is extended segmem (!evel) or rolllng terraln fG 1 0
2. Fw{vg or v,) »=1,700 pefh, terminate analysis—the LOS is F.

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

§. Use allernative 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 PASS[NG LANE WORKSHEET

Ganeral information Site information .

Analysl ML Highway of Travel Foresthilf Road - Wesmound
Agency or Cormpany MRO Engineers, Inc. FromiTo Bridge to Spring Garden Road
Date Performed 12°20/08 Jurisdiction Flacer County

Analysis Time Period AM Feak Hour Analysis Year Existing Conditions

Project Description  Foresthill Divide Commumfy Pian

inpet Data -

F Class | highway ]_ Class 1l highway

-— Opposing direction -~
— Analysis direction —
Lu Lpl Lae i—d

) ‘L; Shoer igth Breo:

Total length of analysis segment, 1., { mi) g

Length of two-lane highway upstream of the passing lane, L, { mi} 4.8

Lenpth of passing lane including tapers | Lot (i) 13

Average travel speed, ATS (from Directional Twe-Lane Highway Segment Worksheer} 42

Percent kme-speni-following, PTSE, ((rom Directional Two-Lane Highway Segment 264

Worksheet) )

Level of service!, LOS, (from Directional Two-Lane nghwa}' ‘)cg,ment Worksheet) I

Avérage Travel Speatt ) ]

Downstream length of two-lans h:ghway within effectlve length of passing Iane 170

for average travel speed, Ly, { mi} (Exhibit 20-23) :

Length of twa-lane highway downstream of effeciive length of the passing fane P

for avg travel speed. Ly { mi} Ly=L-(L,+ L Lol w0

Adj. factor for the effect of passing lane oh average speed, fo {Exbibit 20-24) Pig

Average travel speed including passing lane?, ATS, = (ATS," L) (L, gt 502

(pdftont (2Lge/{140,0) ) I

Fercent Time-Spent-Foliowing. ) ‘L S

Downstream length of two-lane highway within effectlve lenglh of passmg Iane 652

for percent time-spent-following. Ly, { m{Exhibit 20-23) -3

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

for percent-time-following, -1.83

Ly (mi=Le{Ly* Lyt Lgo)

Adj. factor for the effect of passing lane on percent time-spent-following, fy G061

{Exhibit 20-24)

Percent lime-spent-following including passing lane®, PTSF(%) P

PTSFp‘— PTSF,,[ L +Ld+fp|Lp,+((1+fP.)I2)de]fL

Levef of Service afid Other Perforiziance ‘Measures?

Level of service including passing lane LOS,, {Exhibit 20-3 or 20-4) [
324

Peak 15-min lotal lravei time, T'}'1 5,(\.n'eh h) Tfas— VMT,SIATSN
NO‘@S N S e [ !

1 I LOS=F, passing lane analysis cannot be perfo:med.
2. ifLy <0, use alternative Equation 20-22.
3. i Lg=0, use alternative Equaiion 20-20,

4. vic, YMT ¢ and VT, are calculated on Directional Two-Lane Highway Segment Workshest.
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DIRECTIONAL TWQ-LANE HIGHWA

Y SEGMENT WORKSHEET

General information’ . Site Information ~ = o e
Analyst MKL Highway f Direction of Travel Foresthill Road - Eastbound
Agency or Company RO Engineers, Inc. From/To Spring Garden to Todd Valley W
Date Performed 12/200/06 Jurisdiction Placer County

Analysia Time Period AN Peatk Hour Analysis Year Existing Conditions

Project Description

Forastiill Divide Communtly Plan

Iiput Data
_____________ I Shoulderwidh 1|
- Lang width it
—~ L Lane width i
_____________ v Shaulderwidth it

156vehih
319vehih

Anzlysis direction vol., Vy
Opposing direction vol., ¥V,

I¥ Class thighway J Class I highway

Terrain l'“ Level

Grade Length  1.70 mi
Feak-hour factor, PHE
Mo-passing zone

Stisivs Marth fitrew % Trucks and Buses , Py

% Recreational vehicles, Py
Access points! mi

r- Rolling

Upidown 3.4
.68
29%
3%
2%
4

Average Travel Speed .

Analysis Diraction () Opposing birection {0}
Passenger-car equivalents for trucks, Eq (Exhibit 20-9 or 20-15} 8.5 1.2
Passenger-car equivalents for RV, Eg (Exhibit 20-9 or 20-17) 1.4 1.0
Heavy-vehicle adjustment factor, iy, =1/ {1+ Py{E;-1)+Pg(Ep-1) ) 0.853 0994
Grade adjustment factor 1, {5 {Exhibit 20-7 or 20-13} 0.98 100
Cirectional flow rate?, v{po/h) vi=ViiiPHF " (g 274 472

Free-Flow Speed from Field Measuremeant

Estimated Free-Flow Speed

Field measured spaed?, Sqy, mifh
Cbserved volume?, V, veh/h
Frea-fiow speed, FFS, FFS=Sp,+0.00776(V/ f,y} mift
Adjustmenl for no-passing zones, f,,  (Exhibit 20-19) 1.5 mih

Base free-flow speed?, BFFSay
Adj. for lane width and shoulder width,® fg{Exh 20-5)
Adj. for access points?, f, (Exhibit 20-5)

Free-flow speed, FFS,; (FES=BFFS-f o[}

66.0 mi
a.0 mih
T.0 mih
58.0 mith
51.7 mih

Percent Time-Spent-Folfowing

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

Analysis Direction {d}

Opposing Direction (o

Passenger-car eguivalents for trucks, ER{(Exhibit 20-10 or 20-18)

1.0

11

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

.0

1.0

Heavy-vehicle adjustment factor, fp=1/ (1+ Pr{E-1H#Pr{Ep-1)

1.000

0.997

Grade adjustment factor?, fg (Exhibit 20-8 or 20-14)

.00

1.00

Birecticnal flow rate?, viiperh)=VHPHF " fs)

228

471

Base percent time-spent-foliowingd, BRTSF{%)=100(1 —gavg” 1

28.7

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

353

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

413

i1 evel of Service and Other Performance Measires .~

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

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

o.16

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

8

Peak-hiour vahicle-raftes of ravel, VMT g {veh- mi=\V"L,

265

Peak 15-min tetal travel time, TT.

s(vet-hy=VIMT, JATS

Notes

1.9

2. Kl of v} »=1,700 pehh, 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 {}evel} or rolling terrain, fG=1.0.

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

Copyright © 2005 University of Florida, All Righls Reserved

HCS+TH Version 5.21

Generated:

41472007 1134 AM



DIRECTIONAL TWO- LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE WORKSHEET

General Information ) | Site Information’ )

Analyst fKL Highway of Travel Foresthill Road - Easfbound
Agency or Company MRO Engineers, Inc. FromiTo Spring Garden fo Todd Valley W
Dirie Performed 12720008 Jurisdiction Flacer Counly

Analysis Time Period AM Peak Hour Analysis Year Existing Condifions

Project Description:  Foresthill D:wde Commuma‘y Fian

Input Data

v Class 1 highway ["— Class Il highway

- Qpposing direction -

. Analysis direction —>

Ly Lpi Lte Ly

b

Showt fleeihy Aoy

Total length of analysis segment, L, { w1}

1.7

Length of two-lane highway upstream of the passing lane, L. ( mr)

0.3

Length of passing lane including tapers | L, (mi)

1.2

Average travel speed, ATS, {from Directional Two-Lane Highway Scpmenl Worksheet)

547

Percent ime-spent-following, PTSF, {from Directional Twe-Lane Hiphway Segment
Waorksheet)

413

Level of service?, LOS, (from Directional Two-Lane Hnbhwa} SeLant Workshee!)

Averaga Travel Speed

Dowenstrean length of fwo-lane h|gh\.\.ra:,.r W{lhln effechve Iength of passing Iane
for average travel speed, Ly, { mi) (Exnibit 20-23}

£.70

Length of two-lane highway downsiream of effective length of the passing lane
for avg travel spead, Ly (/) Ly=Li-{LFLot Ly

-1.30

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

Average travel speed including passing lane2, ATS, = (ATS " L)/ (L +Lg+
(Lot (2L 13+ )

‘Percent Yime-Spent-Following

Cownslream length of two-lane highway within effective Iength or passing Iane
for percent time-spent-following, Ly, { mi){Exhibit 20-23}

f2.29

Length of two-lane highway downstream of effective length of the passing fane
for percent-fime-following,
Ly { mi=L-(L,+ Lot Lyg)

-12.09

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

0.58

Percent time-spent-following including passing lane®, PTSF %}
PTSFp, PTSFdi Lty |+({1+fp,)f2)Lﬂe]r’L,

274

Leve! of Servfce and Omer Performance Measures‘

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

L8

Peak 15-min total travel time, 'IT, stveh-h) TT,5= VMT o /ATS,,
Notes = e :

1.1 LOS,=F, passing lane analyms canngt be performed.
2.IfL, <8, use alternative Equation 20-22.
3. IFLg=0, use slternative Equation 20-20.

4. vic, VT ;5 and VM, are caleutated on Directional Two-Lane Highway Segment Worksheet,
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General information - ) . Site Information ) . o
Analyst fAKL Highway / Direction of Travel Foresthilf Road ~ Westhound
Agency or Company MEQ Engineers, Inc. FromiTo Spring Garden to Todd Valley W
Date Performed 12720406 Jurisdiction Fiacer County
Analysis Time Feriod AM Peak Hour Analysis Year Existing Conditions
Project Description;  Foresthilf Divide Community Plan
input Data ]
_______________ j,q Shouldar width ____;__ T
- Lame wadth o It F’a Class | highway ;_ Class I highway
M Lane width I Terram I Level i Rolling
_____________ + Shoulderwiddy H | Grade Length 170 mi  Upidown -3.4
- Peak-hour faclor, PHF 0.a7
3 ) L - Ll Mo-passing zone 100%
Seqpnerd leagehy, L, ni 2
g t Show Horffgroyy 7o TTUCks and Buses , Py 2%
% Recreafional vehicles, Pg 2%
Analysis direction vel, ¥, 319vehsh ACcess points/ mi 5
Opposing direction vol., ¥, 156vehih
Average Travel Speed ' L
Analysis Direction (d) Opposing Birection (0)
Passenger-car equivalents for trucks, E; {Exhibit 26-9 or 20-15) 1.2 6.5
Passenger-car equivalents for RVs, E {Exhibit 20-9 or 20-17) 1.0 1.4
Heavy-vehicle adjusiment factor, f,=1f {1+ PH{E-T1+FR(Ea-1) ) 0.996 0.634
Grade adjustment factor 1, f; (Exhibit 20-7 or 20-13) 1.00 a75
Directional flow rate?, vi{pcih) vi=Vi{PHF " Te) 368 267
Free-Flow Speed from Field Measurement Esbimated Free-Flow Speed
. . Base free-flow speed®, BFFS,, 0.0 mith
Field measured speed?, Sgy, mith ) . )
Adj. for lane width and shoulder width * f o{Exh 20.5) 0.0 mih
Cbserved volume?, V; vehih ] ] . )
. Adj. for access points?, £, {Exhibit 20-5) 13 mih
Free-flow speed, FF8, FFS=S+0.00776(V{ ) mith i
. , . . Free-flow speed, FFS; (FSS=BFFS-f4-1,) 58.8 mih
Adustment for no-passing zones, f,,  (Exhibit 20.19) 37 mish i
Average travel speed, ATS=FFS-0.00776v,-f, 50.1 mifh
Percent Time-Spent-Following o . o i _ '
Analysis Direction {d) Opposing Direclion (o)
Passenger-car equivalents for frucks, E-{Exhibit 20-10 or 20-16) 11 1.0
Passenger-car equivalents for RVs, E5 {Exhibit 20-10 or 20-16) 1¢ 1.0
Heavy-vehicle adjustment faclor, f =17 (14 Py{Er-1)+Pg(Ep-1}) 0.9%8 1.000
Grade adjustment factor?, {- (Exhibit 20-8 or 20-14) 1.40 1.00
Directional flow rate?, viipch)=V/(PRF " (o} 367 178
Base percent time-spent-following?, BPTSF(%)=100(1-e7v"} 355
Adj. for no-passing zone, f, {Exhibit, 20-20} 48.8
Percent time-spent-following. PTSF(%)=BPTSF+ 58.9
Level of Service and Other Pérformance Measures . ' o o S
Level of service, LOS (Exhibit 26-3 or 20-4) D
Valume to capacity ratio, w’c=vpf 1,700 0.22
Peak 16-min veh-miles of kavel, VT, (veh- mi)=0.25L,(V/PHF) 186
Peak-hour vehicle-miles of tavel, VMTg4{veh- mi=VL, &42
Peak 15-min total travel time, TT4,(veh-h)=VIAT, #ATS 31
1. if the highway is extended segment {level) of rolling terrain, fG=1.0 .
218 v fvy or v,) »=1,700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 26-21 provides factors aand b.
5. Use alternative Equation 20-14 if some frucks 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 Inforimation

Analyst MKL Higimway of Travel Foresimll Road - Westhound
agency or Company MRO Engineers, Inc, From/To Spring Garden to Todd Valfey W
Date Performed T220/06 Jurisdiction Flacer County

Analysis Time Pericd AM Peak Hour Analysis Year Exishing Conditions

Projact Descrlptlon Foresthill Drwde Commumry Plan

fnput Data .

V Class | taghway l” Class Il highway

PTSFm— PTSFE[ L +Ld+fp,Lp[+((1+fp|)f2)Lde}ILl

- Dpposing direction -«
— Analysis direstion e
Lu Lpl Lo Lfi
L Shase Heeils frecw;
Total leugth of analysis segment, L, { 1) 17
Length of two-lane highway upstream of the passing lane, L, { 21} L7
Lenpih of passing lane including tapers erl (mi} a.0
Average travel speed, ATS, (from Directonal Twao-Lane Higlhway Segment Worksheet ) 3ir7
Percent lime-spent-following, PTSF, {from Pircetignal Two-Lane Highway Segment Py
Waorkshaet) .
Level of service!, LOS, (from Birectional Two-l.ene Highway begmeul Workshcel) I
Average Travel Speed ; .
Gownstream length of two-lane highway within eﬂecllve length of passing lane ;
for average travel speed, L, { m) (Exhibit 20-23) 72
Length of two-lane highway downstream of effective length of the passing lana .
for avg travel speed, Ly { mA) Ly=L (L +L+ Ly} 170
Adj. factor for the effect of passing lane on average speed, { (Exhibit 20-24} fe
Average travel speed including passing lane2, ATSy = (ATS" L) f (L, 4Ly
(Lol {2Lg (T 41,0} )
Parcent Tima-Spent-Following
Downstream length of two-lane highway within effectlve !ength of passing Iane
for parcent time-spent-following, Ly, { mi{Exhibit 20-23) a1
Length of two-lane highway downstream of effective length of the passing lane
for percent-tinne-following, B0
Ly { miy=L-(L+ Lpl+ Ll
Adj. factor for the effect of passing fane on percent time-spent-following, fy 06!
{Exhibit 20-24) '
Percent time-spent-following including passing lane?, PTSFGi%) P

Leve:‘ of Serv!ce and OmerPerformance Measures‘

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

Peak 15 -min total travel time, TT15(veh h) Ti'ﬁ— VMTﬁfATSm

Notes .. 7

1.1 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. wic, VAT, and VMT,, are calculated on Directional Two-Lane Highway Segment Worksheet.
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DIRECTIONAL TWO- LANE HIGHWAY SEGMENT WORKSHEET

General nformation | Site Information. L

Analyst MKL Highway { Direction of Travel Foresrhr?.f Road - Easthound
Agency or Company MRQ Engineers, nc. From/To Todd Valley W to Owi Hil Ct
Date Performed 12/20/08 Jurisdiction Flacer County

Analysis Time Period AM Peak Hour Analysis Year Existing Conditions

Froject Description:  Foresthill Divide Commuma‘y Fian

nput Dats

_____________ ¥ Shoutderwidts T n |
-—— Lanevadth i 3 Class | highway r Class |l highway
— | Lane width — f Terrain ™ Level i Rolling
_____________ » Shoulderwiddy Grage Lenglh  1.20 mi  Upldown 3.0
Peak-hour factor, PHF 0.54
S | L - No-passing zone 17%
sguetlengtin L b SHow Hatth Sraw % Trucks and Buses , P 2%
% Recrealtional vehicles, Fp 2%
Analysis direction vol., V; 208vehih Access points! mi 3
Cpposing direction vol., V, 288vehin
Averaga Travel Speed . o
Analysis Direclion (d) Opposing Direction (o)
Passenger-car equivalents for trucks, Ey (Exhibit 20-@ or 20-15) 5.0 1.2
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicte adjustment factor, £, =1/ {1+ P{E;-1)+PR(Ex-1} ) 0,927 0.996
Grade adjustment faclor !, f {Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate?, w{peih) vi=VHPHF " T} 417 500
Free-Flow Speed fram Field Measurement Estimated Free-Flow Speed
. ) Base Iree-flow speed?, BFF Sy, 60.0 mih
Field measured speed’, Sgy i } ) )
Adj. for lane width and shoulder width,3 f ;(Exh 20-5) 0.0 min
Observed volume?, V, veh#h ) . . :
] Adi. for access points?, f, (Exhibil 20-5) 0.8 mifh
Free-fiow spaed, FFS, FF3=5,+0.00778{(V/ fy, } it )
, _ o . Free-flow speed, FF5, (FS5=BFF&-f o-f.) 58.3 i
Adjustment for no-passing zones, f,,  (Exhibit 20-18) 1.2 mith 509 mih
8 m

Fercent Time-Spent-Foflowing

Average travel speed, ATS=FFS-0.0U??6vp-an

Analysis Directioﬁ {d} Cpposing Birection {0}
Passenger-car equivalents for trucks, E-{Exhibit 20-10 or 20-16) 1.0 i1
Passenger-car equivalents for Rvs, Eg (Exhibit 20-10 or 20-18) 1.0 1.8
Heavy-vehicle adjustment factor, =17 {1+ Pr{E-1)+Pgl{Ep-1} ) 1.000 0998
Grade adjustment factor?, {5 {Exhibit 20-8 or 20-14) 293 1.600
Direclional fiow rate?, wipo/hi=VHPHF g, o) 412 499
Base percent time-spent-following’, BPTSF(%)=100(1 g 455
Adi. for no-passing zone, f,, (Exhibit. 20-20} 245
Percent time-spenl-following, PTSF{%)=BPTSF+ 56.6
Level of Service and Other Performance Measures |
Level of service, LOS {Exhibit 20-3 or 20-4) C
Volume lo capacity ratio, \nfc=\f¢’ 1,700 025
Peak 15-min veh-miles of travel, VMT 4 (veh- m)=0.25L (V/IPHF) 116
Peak-hour vehicle-miles of travel, VMTgy{veh- mi=v*L, 250

2.3

Pegk 15-min total frauet lime, TTis(veh h} VMT 5MTS
Notas : | R

2.4 vi{vg of v} >=1,700 pofh, terminale analysis--the LOS is F.

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

1. if the i'ngh\o\.ra;.r is exlendeci segment (Ieve!) or rclhng terrain, 1G=1.0

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

General Information Site Information

Analyst MKL Highway of Trave! Forasthifl Road - Eastbound
#Agency or Gompany MRQO Engineers, Inc. From/To Todd Valley W to Owf Hilt Ct
DCata Performed 122008 Jurisdiction Placer County

Analysis Time Pertod Al Peak Hour Analysis Year Exisling Condifions

Project Descnption:  Foresthit Divide Community Pfan

input Data :

F’F Class | highway l“ Class Il highway

- Qpposing direction -+
— Analysis direction —
Lll Lpl Las i-d
L Shaer Hoeilh frrow

Total length of analysis seament, L, (i) 1.2

Length of twa-lane highway upstrcam of the passing lane, L, ( mi) !

Length of passing lane including tapers | [.p| { i} 1.0

Aoverage travel speed, ATS (from Dhrectional Two-Lane Highway Segment Workshest) 50.9

Percent time-spent-following, PTSF (from Directional Twe-Lane Highway Segment 566

Werksheet)

Level of serviee!, LOS, (from Directional Tveo-lane Hu,h\\ny Segmenl W:)rkqheet) o

Average Travel Spead ' o

Downslream length of two-lana highway within effective length of passing lane 170

for average travel speed. Ly, ( mi) (Exhibit 20-23) '

Length of fwo-lane highway downstream of effeclive length of the passing lane 160

for avg Yravel speed, Ly { i} Ly=L(L, L Lyy) o

Adj. tactor for the effect of passing lane on average speed, f, (Exhibit 20-24) fi0

Awerage travel spesd including passing lane?, ATS, = (ATSy" L)}/ (L, Lt 5535

i

(L p.l‘rrp1)+ ‘?Lde!“ +pr)) }

Percent Time- Spem-FoHomng S . .

Downstream length of two-lane hlghway within effecilve Ienglh of passing lane o0

for parcent time-spent-following, Ly, { mi{Exhibit 20-23) 8

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

for percent-time-following, =790

Ltl ( m")=Lt'(Lu+ Lpl+ Lde)

Adi. tactor for the effect of passing lane on percent time-spent-following, £, o6

{Exbibit 20-24)

Percent ime-spent-following inchuding passing lane?, PTSF (%) 364

PTSFm— PTSFd[ I () +f|,,).f2)L:,e]a’Lt

Levef of Senrice and Other Performance Measures‘

Level of service including passing lane LGS, (Exhibit 20-3 or 20-4) E
2.1

Peak 15-min total tra\rer lime, TF,s(veh h) TI',5= VMT ofATS,,

1.4 LOSfF, passing lane analysis cannot be performed.
2. # L, <0, use alternative Equation 20-22.
3. if Ly=0, use alternative Equation 20-20,

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

General Information | site information. - -
Analyst KL Highway { Direction of Trave! Foresrhfﬁ Road - Westbound
Agency or Company MRG Enginears, inc, FromiTo Todd Valley W to Ow Hilt CL.
Date Performed 12/20/06 Jurisdiction Flacer County

Analysis Time Period At Peak Hour Analysis Year Existing Conditions

Froject Descriphion;  Foresthill Divide Commumfy Flan

fnput Data

_____________ 3 Shovkderwics |
-— [ Lans #idih N ft 3 Class | highway ™ Classu highway
i : Lane width mney L Terrain ™ tLevel I~ Rolling
_____________ % Showlderwidth 1 | Grade Length  7.20 mi  Upidown -3.0
Peak-hour factor, PHF 072
z | ; No-passing zone T100%
segmentlength b Shows Mot Arrew 7@ TTUCks and Buses , Py 2%
% Recreational vehicles, P, 2%
Analysis direction vol., V, 288vehih Access points/ mi 4
Opposing direction vol., V, 208vehth
Average Travel Speed e .
Analysis Direction {d) Opposing Direction (o)
Passenger-car equivalents for trucks, Ey {Exhibit 20-9 or 20-15) 1.2 a0
Passenger-car equivalents for RVs, Eg {Exhibil 20-% or 20-17) 1.0 1.0
Heavy-vehicle adjuslment factor, fy, =1/ {1+ Py{E-1)+Pg(Eg-1) ) 4.996 0.8z7
Grade adjustment factor 1, fg (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate?, v{pci) v, =VHPHF " fo) 375 313
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
. ) Base free-flow speed?, BFF Sy, 0.0 miln
Field measured spsed®, S, mirh ) i
Adj. for lane width and shoulder width ? f ¢(Exh 20-5) 0.0 rmith
Observed volume?, v, vehih i
. Adj. for access points?, f, (Exhibit 20-5} 1.0 mih
free-fiow speed, FFS, FFS=Sg,+0.00776(V{ fy, } fmidh )
. - . Free-flow speed, FFS; (FSS=BFFS- -, 58.0 mit
Adjustment for no-passing zones, 1,  (Exhibit 20-18} 34 mih .
Average travel speed, ATS=FFS-0.00776v,f , 56,2 mifh

Percent Time-Spent-Following

Analysis Direction {d}

Opposing Brection {o}

Passenger-car equivalents for trucks, E(Exhibit 2010 or 20-18) 11 i.a
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 of 20-18) 1.6 1.0
Heavy-vehicle adjuslment factor, fiy,=1/ {1+ PE-1)+Pg(Eg-1) ) 0.998 1.000
Grade adjustment factor), fg {Exhibit 20-8 ar 20-14) 1.00 1.00
Diractional flow rate?, v{po)=V)(PHF (" 1) 374 289
Base percent fime-spent-following®, BPTSF{%)=100{1-e="} 368

Ad]. for no-passing zone, f,, (Exhibil. 20-20) &1.7

Percent ime-spenl-following, PTSF(%}=BPTSF+ 67.9

Level of Service and Other Performance Measures . . e

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

Volume to capacily ratio, w’c=fo 1,700 0.22

Peak 15-min veh-miles of travel, VMT, 5 (veh- miy=0.25L,(\WPHF) 112

Peak-hour vehicle-miles of travel, ViMTg,{veh- mij=v'L, 323

22

Peak 15.min total travel time, TT15(\.reh h)= VMT.ISFATS
Notes : : - v

2, i wi{vy or v} >=1,700 poth, terminate analysis--the LOS is F.
3. For the analysis direction only,
4. Exbubit 20-21 provides faclars a and b.

1. If the highway is extended segment (level} or roFIlng lerraln fG=1.0.

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

General information - Site information

Analyst bl Highway of Travel Foresthilf Road - Wesrbound
Agency or Company R0 Engineers, Inc. From/To Tood Vaftey W io Ow! Hilt CL
Date Performed 12/20/06 Jurisdiclion Placer County

Analysis Time Period AM Peak Hour Analysis Year Exizting Conditions

Froject Description:  Foresthill Divide Commbnity Plan

input Data i

[ Class | highway I_ Class Il highway

PTSFy= PTSFS L oLyetylyt(1 2l

Dl_

- Opposing direction -~
—> Aralysis direction ——r
Ly Lpl '—de Ly
L Show: Hxth frvaer

Tatal length of analysis segment, L an) i2
Length of two-lane highway upstream of the passing lane, L { pir) i2
Length of passing lane including tapers , L, {mi) o0
Aoverage teavel speed, ATS, (from Directional Two-Lane Highway Segmenl Workshieet) 3.2
Fercent time-spent-following, FTSF (from Directional Two-Lane Higloway Segment 479
Worksheat} .
Level of service!, LOS, (from Directional Two-Lane Highway Segment Worksheet) 12
Average Travél Speed’ ' )
Bownstream tength of two-lane highway within effective length of passing Iane .
for average travel speed, Ly, { mi) (Exhibit 20-23) 170
Length of two-lang highway downstieam of effective length of the passing lane

=170
for avg travel speed. Ly { ) Ly=Lr(L Lo+ Lygd
Adj, factor for the effect of passing lane on average speed, f, (Exhibit 20-24) [0
Average travel speed including passing lane?, ATS, = (ATS" L} (L +Lg+
(Lp'ffpl)+ (2Lde'{(1 +fp1)) )
Percent, Tfme-Spem-Foﬂomng
Downstream length of fwo-lane highway wilhin effective length of passing lane 874
for percent time-spent-following, Ly, { m{Exhibit 20-23) i
tength of two-lane highway downstream of effective length of the passing lane
for percent-time-following, 574

Ly (ml=h (Lt Lot L)

Ad, factor for the effect of passing lane on percent time-spent-following, 1y, 6l
{Exhibit 20-24)
Fercent time-spent-following including passing lane?, PTSF, (%} 479

Levei of Servfce' and Other Parformance M‘easures‘

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

Peak 15-min total ravel time, Ti',s(veh b Tr,S VMT,SrATs,,.

Notes

1.1 LOS,~F, passing lane analysis cannot be parformed.
2.1 L, <0, use alfernative Equation 20-22.
3.1f Ly<0, use siternative Equation 20-20.

4. wic, VMT, 5 and VT, are calculated on Directional Two-Lane Highway Segment Worksheel
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DIRECTIONAL TWO-LANE HIGHWA

Y SEGMENT WORKSHEET

General information . Site Information . ) e
Analyst ML Highway / Direction of Travel Foresthift Road - Eastbound
Agency or Company MRO Engineers, Inc. FromfTo Bridge to Spring Garden Road
Date P_en‘ormed 12720006 Jurisdiction Flacer County

Analysis Time Period PM Peak Hotr Analysis Year Existing Conditions

Project Dascription  Foresthilf Divide Community Plan
Input Data S o

______________ Y shouderwioh Tt
- [ Lane width i F Classi highweay I Class I highway
- 3 Lanie width ft Terrain ™ Level I~ Rolling
________________ ¥ Sheulderwidh .. H | Grade Lenglh 400 mi Upfdown 3.0
Peak-hour factor, PHF 0.82
S 0 L - Mo-passing zong 55%
egment length Ly oo i Show Hatih fisras % Trucks and Buses , P, 1%
% Recreational vehicles, Pp 2%
Analysis direction vol., V, 525vehih Access ponte! mif 2
Opposing direction vol., ¥, 147vehin
Average Travel Speed o o L
Analysis Direction (d) Qpposing Direclion (o)
Passenger-car equivalents for trucks, By {Exhibit 20-8 or 20-15} 57 17
Passenger-car equivalents for RVs, Ey (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, fy =1/ (14 P{Er-1)+Pg{Ep-1}) 0,955 0.993
Grade adjustment factor 1, f (Exhibit 20-7 or 20-13} 0.85 1.00
Directional flow rate?, vi{pcih) vaVifiPHF 0 o) 706 181
Free-Flow Speed from Field Measurement Eslimated Free-Flow Speed
Base free-fl q%, BFFS 60.0 mith
Field measured speed®, 5q, fich ase Tree-ow speed™. Fi )
Adj. for lane widlh and shoulder width ® f g{Exh 20-5) 0.0 mifh
Chserved volume?, V; yeh/h Adi ¢ 5% . (Exhibit 2 05 mih
. . for acces f , hitit 20-5 L&
Free-flow speed, FFS, FES=Sq,+0.00776(V/ fy ) mith ). for access points®, f, (Exhibit 20-5) _
; : - ) Free-flow speed, FFS, (FSS=BFF5- 1.} 58.6 mitr
Adjustmanl for no-passing zones, fnp {Exhibit 20-19} 3.2 mith

Percent Time-Spent-Following

Average travel spead, ATS=F FS-0.00??Svp-f,w 43 4 mih

Analysis Girection {d)

Oppesing Direction (o)

Passengar-car equivalents for trucks, Eq{Exhibit 20-10 or 20-186) 1.0 i1
Passenger-car equivalents for RVs, Ep (Exhibit 20-10 or 20-18) i.a 1.0
Heavy-vehicle adjustment factor, fio=1/ {1+ Pr{E{-1)+Pg{Ep-1} } 1.000 0.998
Grade adjuslment factor!, f; (Exhibit 20-8 or 20-14) Q.97 1.00
Directional flow rate?, vinc/y=VAPHE"fy," f5) 660 178
Base percent ime-spent-following s, BRTSF (%)=100{1 -gavg” 3 53¢

Adj. for no-passing zone, f,, (Exhibil. 20-20) 27.4

Percent time-spent-following, PTSF(%)=BPTSF+f 755

Level 6f Service and Other Performance Measures . - -

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

Veolume to capacity ratio, vie=V,/ 1,700 042

Peak 15-min veh-miles of travel, VMT 5 {veh- mA=0.25L (VIPHF) 1729

Peak-hour vehicle-miles of fravel, VdTgg{veh- mi=v'L, 5670

350

Peak 15-min total travel time, TT,5(veh-h)=VIMT JATS
Notes - — T

2. tfvi{vy oF v,) >=1,700 pofh, terminate analysis--the LOS is F.

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

1. it the highway is extended segment fevel) or rolling ferrain, 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 PASS[NG LANE WORKSHEET

General information : Site Information

Analyst il Highway of Travel Foresthiif Road - Eastbound
Agency or Company MRO Engineers, Inc. From/To Bridge fo Spring Garden Road
Dale Performed 12/20/8 Jurisdiction Flacer Counly

Analysis Time Period Pid Peak Hour Analysis Year Existing Conditions

FProject Description  Foreshhill Dmde Commumfy Pfen

fnput Data

[ Class | highway 1_ Class Il highway

-~ Opposing direction -~
— knalysis direction —>
Ly Lot Lg; Ly
Ly | Shows tarth Srrow

Total length of analysis segment, B ( o) 18
Length of two-lane ighway apstreain of the passing lane, L, { mi) ia
Length of passing lane including tapers, Ly (1) 4.2
Average ravel speed, ATS, (from Divectional Twe-Lane Highway Sepment Worksheet) 494
Percent ime-spent-following, PTSF, (from Directional Two-Lane Highway Segment 255
Workshest) .
Level of service!, LOS, (froin Drrectional Two-lane Highway ch,mcm Workshccl) I
Averdge Trave! Speed - R :
Downstream length of two-lang I'nghm.rayr wuthln effective !englh of passing lane 17
for average travel speed, Ly, { mi) (Exhibit 20-23) ’
Length of two-tane highway downstream of effective length of the passing lane 120
for avg travel speed, Ly { i) L=l (L, +hot Lyg) )
Adj. factor for the effect of passing lane on average speed, f, (Exhibil 20-24) Lif
Average travel speed including passing lane?, ATS,, = (ATS " L) /(L +Hgt 521
(Lot (L3481 )
Percent Tire- -Spernt- Foh‘owmg - : : S
Downstream lengih of bwo-lane h:ghway within eﬁectlve tenglh of passing lans 602
for percent bme-spent-following, L, { mi{Exhibit 20-23) ’
Length of two-lane highway downstream of effeclive length of the passing lane
for percent-time-following. -312
La (=il + Lyt Lge)
Adj. factor for the effect of passing lane on percent ime-spent-foflowing, T, 0.6
{Exhibit 20-24)
Percent time-spent-following including passing lane?, PTSF (%) Py

PTSFy= PTSFAl L y*Latlly {1+ 2L ueliy '
Leve! of Service and Orher Petformance Measures‘
Level of service including passing lane LOS,; (Exhibit 20-3 or 20-4} ¢

332

Peak 15-min otal !ravel time, TT}S(veh b} TT,5= VMY (fATS,

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

4. vhe, VNI, ; and VIMT,, are calculated on Directional Two-Lane Highway Segment Worksheet,
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General information | 5ite information. _

Analyst MKL Highway / Direction of Travel Foresrhiﬂ Road - Westbound
Agency or Company MRO Engincers, Inc. FromiTo Bridge to Spring Garden Road
Date Performed 1220406 Jurisdiction Flacer County

Analysis Time Period Pt Peak Hour Analysis Year Existing Conditions

Froject Description Foresihill Divide Commumry Plan
fnput Data e

_____________ ’:_S_hazkhi;r-'&.\'in(ditl‘; T _M_____?[ ]
-— Lape width i [ class highway I clessn highway
—= L Lane width e it Terrain I Level M Rofling
________________ +_Shoulderwidds —_  # | Grade Length 400 mi Up/idown -3.0
Peak-hour facior, PHF 0.69
S | Y Mo-passing zone B8
egment o e i S TnTioq % Trucks and Buses Py 4%
% Recreational vehicles, P, 2%
Analysis direction vol., Vy 147vehin ACCess pointsd mi 2
Opposing direction vol., V, 525veh/h
Averageé Travel Speed ' o - R
Analysis Direclion {d) Opposing Direction (o)
Passenger-car equivalents for trucks, B {Exhibit 20-9 or 2¢-15) 1y 57
Passenger-car equivalents for Rvs, Eg {Exhibit 20-9 or 20-17} 1.0 1.0
Heawy-vehicle adjustment factor, fy, =1/ {1+ P{Ey-1)+Pg(Eg-1) ) 0873 0842
Grade adjustment factor 1, {g (Exhibit 20-7 or 20-13} 102 .95
Directiona fiow rateZ, v{pcih) vi=V/(PHF 1" fg) 219 851

Free-Flow Speed from Field Measurement

Estimated Free-Flow Spead

Field measured speed?, Sgy,y

Observad volume?, V,

Free-flow speed, FFS, FFS=5.,+0.00776{V{ f,, )
Adjustment for no-passing zones. T, {Exhibit 20-19)

mifh
veh/h
mi
1.2 mith

Base free-flow speed?, BFFSgy,

Adi. for lang width and shoulder width,? f g(Exh 20-5} 0.0 mih

Adi. for access points?, f [Exhibit 20-5) 0.5 mih
Free-flow speed, FFS, (FSS=BFFS- o-f,) 58.5 mih

80.0 mih

Fercent Time-Spent-Following '

Average travel speed, ATS=FF3-0.00776v 49.2 min

p hup

Anaiy.sis Direcﬁoﬁ {d} Qpposing D.irectio.n. ©)
Passenger-car equivalents for trucks, E{{Exhibit 20-10 or 20-18) (Al 1.0
Passenger-car equivalents for RVs, Eq (Exhibil 20-10 or 20-16) 1o 1.0
Heawy-vehicte adiustment factor, f, =17 {1+ Pr{Ey- 11+ Pg{Ep-1) ) 0.896 1.600
Grade adjustment factor!, f5 (Exhibit 20-8 or 20-14} 1.00 0.97
Directional fiow rate?, v{pe)=VA(PHFl," 5} 214 784
Base percent time-spent-followings, BPTSF(%)=100(1-ea“ab) 324
Adj. for no-passing zone, [, {Exhibil. 20-20) 359
Percent lime-spent-foliowing, PTSF{%)=BPTSF+f 401
Level of Service and Other Performance Measures - o
Level of service, LOS {Exhibit 20-3 or 20-4) C
Velume to capacity ratio, wie=\/ 1,700 013
Peak 15-min veh-miles of travel, VMT,; (veh- mi)=0.25{ {V/PHF) 575
Peak-tiour vehicle-miles of travel, Vil Tg,(veh- mi=V'L, 1588

Peak 15-min total travel time, TT15(veh h) VMT15IATS
Notes._: i : :

"7

2. W wivy or v} >=1700 po/h, terminate analysis--the LOS s F

3. For the analysis directian only.
4. Exhibit 20-21 provides factors 2 and b.

1. i the hlghway ig extended segment (Ieuel} or rolllng lerraln fG 1. 0

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

General Information Site fnformation

Analyst ML Highway of Travel Foresthiff Road - Wesa‘bound
Agency or Company MRO Engineers, inc. From/To Bridge fo Spring Garden Road
Date Performed 12/20/06 Jurisdiclion Pracer County

Angiysis Time Period Pl Peak Hour Analysis Year Existing Condifions

Project Descrlpt;on Faresthilt Divide Commumty Plan

input Data

r; Class | highway E'" Class Il highway

e Oppesing direction -
—r Aralysis direction S
Ly LD| Lite L
_L‘; o Heath Prraw

Total lenpth of aualysis segment, ©, { me) i0.&
Leagth of two-tane kighway npstream of the passing tane, L, { m6) 44
Length of passing lanc inclading tapers | I.P[ { ) i3
Average travel speed, ATS, (from Directional Two-Lane Highway Segment Werksheet) 49.2
Percent time-spent-followimg, FTSF, {from Direchional Two-Lane Highway Segment Jol
Worksheel) .
Level of service!, LOS, (from Divectional Two-I.ane Hn;,hw-ly Segment Workshccl) s
Average Travel Speed )
Downsiream length of two-lane highway within effective Iength of passing lane -
for average travel speed, Ly, (i) (Exhibit 20-23} L.7e
Length of two-lane highway downstream of effective length of the passing lane
for avg travel speed, Ly (i) Ly=L(L Lt L) +00
Adi. factor for the effect of passing lane on average speed, f, (Exhibit 20-24) 168
Average travel speed including passing lane?, ATSy = (ATS" L) (Ly*Ly* 500
(Lo (2Laef(1+fp.)) 1 '
Percent Time- Spem Foliowing K .
Downstream tength of twe-lane hrghway within effective Ienglh of passing Iane /2
for percent time-spent-following, Ly, ¢ mijExhibit 20-23) 66
Length of two-lane highway downstream of effective langth of the passing lane
for percent-time -following, 796
Ly (m0=l(ly* Lyt Lye)
Adj. factor for the effect of passing tane on percent time-spent-foliowing, £, 058
{Exhibit 26-24) '
Percent time-spent-following including passing lane?, PTSF,,(%) oY

F’TSFpl—- PTSF L y*Lgtly p|+((1+fp,)f2)LdE]fL| '
Leve.' of Servfce ano‘ Omer Performance Measures‘
Level of service including passing lane LGS, (Exhibit 20-3 or 20-4} 8

Peak 15-min total travel time, TT15(veh h) TT,S— \."{\.-1T,5.n‘,|ﬂﬂ'8pu
NOfES :. Lo :

1.1 LOS,=F, passing lane analysis cannot be performed.
2. WLy =0, use alternative Equation 20-22.
3. i Ly=0, use alternalive Equation 20-20.

4. wie, VT, and VMT,, are calculated on Directional Two-Lane Highway Segment Worksheet.
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DIRECTIONAL TWO-L&NE HIGHWAY SEGMENT WORKSHEET

General Information $ite Information s )
Anahyst AL Highway f Direction of Travel Foresthilf Road - Easthound
Agency or Company MRO Engineers, Inc. FromiTo Spring Garden to Todd Valfey W
Pate Performed 12/20/06 Jurisdiction Placer County
Analysis Time Period PM FPeak Hour Analysis Year Existing Conditions
Project Descnption:  Forasthill Divige Community Plan
input Data :
______________ ¥ Shoulderwidth 1t |
R C Lane width it F Class | highway i— Class )l highway
— - ; Lane width R || Terrain ™ Level I~ Rofling
_____________ ¥ Shoulerwidiy H | Grade Length  1.70 mi  Upidown 3.4
Peak-hour facter, PHF 087
S J L - s Wo-passing zone 29%
mEgmentiengin Ly m Shov Horh ity 0 TTucks and Buses | Py 2%
% Recreational vehicles, Py 2%
Analysis direction wol,, Vy 27dveh/h Access poinlst mi £l
Qpposing direction vol., V, 187vehih
Average Travé{ Speed . : .
Analysis Direction {d) Opposing Direclion {0}
Passenger-car equivalents for trucks, E; (Exhibit 20-9 or 20-15) 57 1.7
Passenger-car egquivalents for RVs, Eg (Exhibit 20-9 or 20-17} i.0 1.0
Heavy-vehicle adjustment factor, f =11 {1+ P{E;-1)tPr(Eg-1}) 0.915 0.986
Grade adjustment factor !, f (Exhibit 20-7 or 20-13) 0.98 1.00
Directional flow rate?, vi{porh) v =VAPHE*f," s} 351 218
Free-Flow Speed from Field Measurement Estimated Free-Flow Spead
B free- 3 820 mih
Fisld measured speed®, Sy mich :_59; rele fchw.speed , BFFSe, o 00 "T:ﬁ
Observed volume?, V. vehh A:;. fDr ane width anc: shoulder widih, > f g{Exh 20-5) 1.0 m; .
Free-flow speed, EFS, FES=Smyt0.00776(V/ fe, ) mifh - for access points?, f, (Exhibil 20-5) i
. ) " ] Free-flow speed, FFS, (FSS=BFFS-f4-f,) 52.0 mifh
Adjustment for no-passing zones, f,, {Exhibit 20-19) 2.2 mifh i
Average travel speed, ATS=FFS-0.00776v.-{,; 52.4 mih
Percent Time-Spenit-Folfowing - . T : j ) .
Analysis Direction (d) Opposing Divection {0}
Passenger-car equivalents for trucks, E-{Exhibit 20-10 or 20-18) 1o 1.1
Passenger-car equivalents for RVs, Eg (Exhibil 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, f, =1/ (1+ Pr{E-1)+Pg{Eg-1) ) 1.000 0.998
Grade adjustment factor!, fg (Exhibit 20-8 or 20-14) 094 1.00
Girectional fiow rate?, vi{pefy=VAPHF i, () 334 215
Base percent time-spent-folfowings, BPTSF(%)=100(1-ea“db) 33.8
Adj_for no-passing zone, |, (Exhibit. 20-20) 40.1
Percent time-spent-following, PTSF{%)=BPTSF+f 57.8
Level of Service and Other Pefformarice Meastres . . ' T _ L o
Level of service, LOS (Exhibit 20-3 ar 20-4) c
Voluma to capacity ratio, vic=V/ 1,700 021
Peak 15-min veh-miles of travel, VMT 5 {veh- mi)=0.25L (V/PHF) 134
Peak-tour vehicle-miles of travel, VMTgaéveh- =L, 4685
Peak 15-min total travel time, TT 5(veh-h}=VMT,/ATS 2.6

1. # the highway is extended segment (flevel) or rolling terrain, 1G=1.0,
2. vilvg ar v} >=1,700 po/h, lerminate analysis--the LOS is F.

3. For the analysis direction only,
4. Exhibit 20-21 provides facters a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl spgeds on & specific downgrade,
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DIRECTIONAL TWO LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE WORKSHEET

General Information . Site Information

Analyst FAKL Highway of Travel Foresthill Road - Fastbound
Agency of Comgpany MMRO Enginsers, inc. FromiTo Spring Garden to Todd Valley W
Dale Parformed 12/20/06 Jurisdiction Flacer County

Analysis Time Penod PM Peak Hour Analysis Year Exigting Conditions

Project Description:  Foresthill Divide Community Plan

Input Dats ' ' '

I7 Class | highway 5“ Class Il highway

D Opposing direction -~
— Analysis direction —*
Lu Lpi Lye Ly

| Ls S Hloeihs Arive:
Total lengih of analysis segiment, L, { 17
Length of two-lane highway upstream of the passing lane, L, { i) .3
Length of passing lane including tapers , Loy { mi) 12
Average travel specd, ATS, {from Directional Two-Lance Highway Segment Worksheet) 324
Percem ime-spent-following, PTSF, (from Directional Two-Lane Highway Segmem 579
Worksheet) '
Level of service!, LOS, {Trom Directional Two-Lane Highway Segmcnl Warksheet) [
Average Travel Speed - . ) .
Bownstream length of two-lang highway wuthm effeclive length of passing lane 170
for average travel speed, Ly, ( mi (Exhibit 20-23) A
Length of two-lane highway downstream of effective length of the passing lane 15
for avg travel speed, Ly (i) Ly=L-{L Lo L) I
Adj. factor for the effect of passing iane on average speed, £ (Exhibit 20-24) 14
Average fravel speed including passing lane2, ATSPI ={ATS, L) FiL +Ly 66
(LTt (2L /(14150 ) .
Percent Time-Spent-Following .. By : L
Downstream length of two-lane highway within effective Iength of passmg lane
for parcent time-spent-follewing. L, { mi){Exhibit 20-23) 972
Length of two-lane highway downstream of effective length of the passing lane
for percent-time-following. 952
Ly {m)=leflyt Lyt Laed
Adj. factor for the effect of passing lane on percent time-spent-following, 1y 06!
{Exbibit 20-24) ’
Percent time-spent-following including passing lane?, PTSF (%) 393

PTSF,= PTSF L +Ld+fp,Lm+{(1 +fp,}a’2)L‘,e]!L. ’
Levef of Serwfce and Other Performance Measures‘
Level of servica including passing lane LOS,, (Exhibit 20-3 or 20-4) B

2.4

Peak 15-min tolal tra\rel tlme TT,S(VE:h h) TT15 VMTﬁ.fATS
Notes - ' G

1. f LOS,=F, passing lane analysis cannot be perfarmed,
2. If Ly <0, use alternative Equaltion 20-22,
3. if Ly=0, use alternative Equalion 20-20.

4. v, VIMT . and VAT, are caiculated on Birectional Two-Lane Highway Segment Worksheet.
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Y SEGMENT WORK

DIRECTIONAL TWO-LANE HIGHWA

SHEET

Analysis Time Period Py Peak Mour

General Information _ Site informmation _ :

Analyst AL Highway / Direction of Travel Foresthitt Road - Westhound
Agency or Company MRQO Engineers, Inc. From/To Spring Garden to Todd Vaifey W
Date Performed 12/20/08 Jurisdiction Placer County

Analysis Year Exizting Conditions

Project Description:  Foresthill Divide Communily Plan

input Data
—————————————— AT S T T T T T T T T e
| Shoulderwicdth  ____H
-—— Lane width _t
— tane width it

Sheuldar width

187vehth

Analysis direction vol., v,

Opposing direclion vol., V, 274vehih

{‘7 Class | highway r Class I highway

Terrain |_ Level i“ Rofing
Grade Length  1.70 mi Up/down  -3.4
Peak-hour factor, PHF 0.82
Mo-passing zone 100%

Show Horlh fepoee /¢ Trucks and Buses , P; 3%
% Recreational vehicles, Pp 2%
Access pointst mf 5

Aye'rage Travel Speed

Analysis Direction {d} Opposing Direction (o)
Passenger-car equivalents for trucks, E; {Exhibit 20-9 or 20-15) 1.7 57
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.0 1o
Heavy-vehicle adjustment factor, f,,=1/ {1+ Py{E;- 11 PR(Ex-1) ) 0979 0877
Grade adjustment factor 1, fg (Exhibil 20-7 or 20-13) 1.60 .58
Directional flow rate?, v{pem) v=V(PHE " fs) 233 388

Fres-Flow Speed from Field Measurement

Estimated Free-Flow Spead

Field measured speed?, Sg, A
Observed volume?, V, vehih
Free-flow spead, FFS, FFS=Sey+0 007T76(V/ i) ik
Adjustment for no-passing zones, £, {Exhibil 20-18) 30 mihk

Base free-flow speed®, BFFSqy 80.0 miih
Ad]. for lane width and shoulder widih,? f g(Exb 20-5) 0.0 mik
Adj. for access points?, {, (Exhibit 20-5) 1.3 mith
Free-flow speed, FFS, (FSS=BFFS-g-f) 58.8 mih
S81.0 mith

Percent Time-Spent-Following

Average travel speed, ATS=FF3-0.00776v,,,

Analysis Direclion () Cpposing Direclion {o}
Passenger-car equivalents for trucks, Ef{Exhibit 20-10 or 20-16) i1 1.0
Passenger-car equivalents for Rvs, Eg (Exhibit 20-10 or 20-16} 1.0 1.0
Heavy-vehicle adjustment factor, f,=17 {1+ PH{E;-1)£Pg(Eg-1)) 0.987 1.000
Grade adjustrent factor!. f {Exhibit 20-8 of 20-14) 1.00 .94
Directional fiow rate?, vi{poh)=VIPHF* " 1) 229 354
Base percent time-spent-following, BPTSF(%)=100{1-22%") 276
Ad]. for no-passing zone, 1, (Exhibil. 20.-20) 547
Percent time-spent-following, FT5F(%)=BPTSF+{ p 491
Level of Service and Gthér Performance Measures
Level of service, LOS (Exhibit 20-3 or 20-4) &
Yolume to capacity ralio, \.ffc=\fpf 1,700 .14
Peak 15-min veh-miles of lravel, VMT,; (veh- mi)=0.25L,(V{PHF) 97
Peak-hour vehicle-miles of fravel, VM Tge{ven- mi)=v"L, 318
Peak 15-min total Ir

avel time, TT g (veh-h)=VMT JATS
No'tes"..:. o L s

1.9

1. i the highway is extendad segment (level) or rofing terrain, 1G=1.0 .
2. Mvifvy or v} >=1,700 po/h, terminate analysis--the L0S s F.

3 For the analysis direclion only,
4. Exhibil 20-21 provides factors a and b.

§. Use zlternative Equation 20-14 if some trucks operale at crawl speeds on a specific downgrade,
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DIRECTICNAL TWO- LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE WORKSHEET

General Information - Site information

Analyst FAKL Highway of Travel Foresthill Road - Wesrbound
Agency or Company RO Engineers, inc. FromiTe Spring Garden fo Todd Valley W
Date Performed 12/20/06 Jurisdiction Placer County

Anglysis Time Pertod Fhi Feak Hour Analysis Year Existing Conditions

Project Descrigtion:  Foresthill Divide Commumry Plan

Input Data : c

F?” Class | highway ;— Class Il highway

PTSF,= PTSF L +Lﬁ+fp1Lpﬂ+((1+fp,)f2)Lde].fL

- Opposing direction -~
— Anatysis directian —
Ly Lpl Lae Lo
_L, | Shew ey Ariow
Total length of analysis segment, L, { mi} 17
Length of two-lane hiphway upstream of the passing lane, L, { #11) 17
Length of passing lane including tapers , L, (i} a0
Aoverage travel speed, AT, (from Brirectional Twa-Lane Highway Sepment Warksheel) 3.0
Percent ime-spent-following, PTSF, (from [Hrectional Two-Lane Highway Scpment Y
Worksheat) .
Levet of service!, LOS, (frum Dlreci:oml Two-Lane Higlway Scgment Workshoot} i
Average Travel Speed
Downstream length of two-lane highway within effective length of passing lane ;
for average travel speed, L, { mi) (Exhibit 20-23) o
Length of two-lane highway downstream of effactive lenglh of the passing lane i
for avg lravel speed, Ly { mi) Ly=L (Lt Lo L) e
Ad]. faclor for the effect of passing lane on average speed, £, (Exhibit 20-24) 108
Average fravel speed including passing lane?, ATS, = (ATS," Ly} / (L +Lg+
(Lot (2L (1 +6,0) )
Percent Time-Speni-Following
Downsiream length of two-lane highway within effectl\re length of passing iang 129
for percent time-spent-foliowing, Ly, { m)(Exhibit 20-23) 2
Length of two-lane highway downstream of effective length of the passing lane
for percent-time-following, 1239
Ly (mi=lpdly* Lyt Lye)
Adj. factor for the effect of passing lane on percent time-spent-following, foq 0.58
{Exhibit 20-24)
Percent time-spent-following inciuding passing lane?, PTSF (%) Y

Leve! o! Serwce and Ozher Per!ormance Measures‘ )

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

Peak 15 -rin total travel time, TT,S{veh h) TTy= VMT,/ATS

1.0f LOSﬂ=F, passing lane analysis cannot be performed.
2 If L, <0, use aternative Egquation 26-22.
3.if Lyg=0, use alternative Equation 20-20.

4. vie, VMT, s and VMT,, are calculated on Directional Two-Lane Highway Segment Worksheet.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information S 5 ‘Site Information . .
Anaiyst ML Highway { Bireciion of Trave! Faresthill Road - Eastbound
Agency of Company MRO Engineers, inc. FromiTo Todd Vafley W to Owl Hill CL.
Dale Perormed 12/20/06 Jurisdiclion Placer Counly
Analysis Time Period Pl Peak Hour Analysis Year Eutsting Conditions
Project Description:  Foresthilf Divide Communily Plan
inpirt Data
_______________ Y Shoutderwiath  n |
e Lane widih o . h ¥ Class highway ™ classn highway
—_— Lane widih I Terrain I Lever [ Rafling
_____________ ¥ Shotlderwidh Grade Length  7.20 mi  Upldown 3.0
Peak-hour Factor, PHF 277
S 1 ; - bl Mo-passing zone 17%
G UL L PR— <hew st frrege 7o Trucks and Buses , Pq 2%
% Racraational vehicles, Py M
Analysts direction vol., ¥V, 229vehih Access points/ mi 3
Opposing direction vol., V, 197vehih
Average Fravel Speed ' . -
Analysis Direction {d) Opposing Direction (o)
Passenger-car equivalents for frucks, Ey (Exhibit 20-8 or 26-15) 54 17
Passenger-car equivalents for RVs, Eg (Exhibit 20-8 or 20-17) 1.0 1.0
Heavy-vehicle adjusiment factor, fy, =1/ (1¢ PH{Er-1)#Pp{Eg-1} ) 0.827 0886
Grade adjustment factor 1, fy; (Exhibit 20-7 or 20-13) 1.00 .00
Directional flow rate?, v (pef) v=VPHF "y, I 322 258
Free-Flow Speed from Field Measurament Estimated Fres-Flow Speed
. Base free-fi d*, BFFS, 60.0 mith
Field measured speed?, Sy mich Adi § rl ow.ds[::e dsh EdFM idth 2 | (Exh 00 mih
Observed volume?, vehh . for lang width and shoulder width, f z{Exh 20-5) . ma_
. Adj. for access points3, f, (Exhibit 20-8) 0.8 mish
Free-flow speed, FFS, FFS=S:,+0.00776{V/ iy ) mi‘h )
. . " ] Freg-flow speed, FFS, (FSS=BFFS- -, 58.3 mih
Adjustment for no-passing zones. f,, (Exhibit 20-1%) 1.7 mif )
Average tiavel speed, ATS=FFS-0.00776v,f,, 53.0 mifh
Percent Time-Spent-Following . - . L .
Analysis Direction (d) Opposing Direclion {0}
Passenger-car equivalents for trucks, E-{Exhibit 20-10 or 20-16} e 1.1
Passenger-car equivalents for Rvs, Eg (Exhibit 20-10 or 20-18) 10 1.0
Heavy-vehicle adjustment factor, =1/ {1+ P{E-11+Pgi{Eg-1) ) 1.000 0.998
Grade adjustment factor!, f,, (Exhibit 20-8 or 20-14) 1.00 1.00
Directional flow rate?, v{pcih)=V{PHF "1, fe} 287 256
Base percent time-spent-following®, BRPTSF{%)=100{1-e2v"} 317
Adj. for no-passing zone, f; (Exhibit. 20-20) 348
Percent time-spenl-following, PTSF(%)=BPTSF+{ o, 50.4
Level of Service and Other Performance Measures - 0 ... . . .. S I
Level of service, LOS (Exhibit 20-3 or 20-4} C
Wolume to capacity ratio, vic=V,f 1,700 018
Peak 15-min veh-miles of fravel, VIMT, ; {veh- mi=0.25L,(VIPHF) 88
Peak-hour vehicle-miles of travel, VIMTggiveh- mil=viL, 275
Peak 15-min total travel time, TT 5{veh-h)=VMT,/ATS 7
Notes, - il e T T T e ' I o
1. #f the highway is extended segment {level) or rolling terrain, 1G=1.0
2. fwlvy or v} »=1,700 podh, terminate analysis--the LOSis 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

General information’ Site information

Analyst KL Highway of Travel Foresthilf Road - Easfbound
Agency or Company IR0 Engineers, Inc. FromiTo Tortd Vafey Wio Chel i Ct
Dale Performed 12/20/06 Jurisdiction Placer Counly

Analysis Time Period P! Peak Hour Analysis Year Existing Conditions

Project Descrlptlon Foresrmﬁ Divide Commumry Plan

input Data

F’. Class | highway i"' Class !l highway

- pposing direction -
— Analysis direction ——
Ly Lp] Lge I—d
‘L; Shaer Hlath Bsraw

Total length of aualysis segment, L, { mi) 1.2
Length of two-lane highway upstream of the passing lase, L ( mie) a4
Length of passing lane meluding tapers , L, (i) 1.0
Average travel speed, ATS, (from Directional Two-Lane Hiphway Segment Worksheet) $ig
Percent time-spent-foll owing, PTSF, {from Dircctional Twe-Lanc Highway Sepment S04
Worksheet} ’
Level of service?, LOS, (from Irectional Two-Lane nghw&y Segment Workshect) [
Avérage Travei Speed. : : '
Downstream length of two-lane highway wilkin effective Iength of passing lane 0
for average travel speed, L, { i) (Exhibit 20-23) 170
Length of two-lane highway downstream of effective length of the passing lane Loo
for avg trave! speed, Ly { mi} =Lty Lyg) -
Adj. factor for the effect of passing lane on average speed, Ty (Exhitbit 20-24) 1.0
Average travel speed including passing lane?, ATS, = (ATS, L) /{L,+L+ 578
(Lpffalt RLg /(14 ) '
Parcent T:me«Spent-Foﬂomng . . ; .
Downstream length of two-lane hlghway within eﬂeciwe Iength of passing lang
for percenl time-spent-following, Ly, { mA{Exhibit 20-23) 10.62
Length of two-lane highway dewnsiream of effective length of the passing lane
for percent-time-following, 152
Lg { mi=L-(L* Lot Lae)
Adj. factor far the effect of passing lane on percent lime-spent-following, fy 0.58
{Exhibit 20-24}
Percent ime-spenl-following including passing lane3, PTSF (%) 310

PTSFy PTSFY L yHathol it (14,0/20L g '
{.evef of Semce and Ozher Fe;formance Measures" .
Levet of service including passing lane LOS,, (Exhibit 20-3 or 20-4) A
Peak 15-min total iravel tlme TT,s(veh h) TT15 VMT15IATS

LS

Notes = ..

1. If LOS =F, passing lane analysis cannot be performed.,
2,111, <0, use afternative Equation 20-22.
3.1f Ly=0, use altemnative Equation 20-20.

4. vic, VMT,; and VMT,, are calculated on Directional Two-Lane Highway Segment Workshest.
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DIRECTIONAL TWO-LANE HIGHWA

Y SEGMENT WORKSHEET

General Infermation Site Information _ _ .
Anahysl ML Highway { Direction of Travel Foresthilt Road - Westbound
Agency oF Company AR Enginaers, Inc. FromiTo Todd Valley W fo Owl Hilt Ct.
Date Performed 12/20/086 Jurisdiction Flacer County

Analysis Tima Period Pl Peak Hour

Analysis Year

Existing Conditions

Project Descriplion.

Forasthitt Divide Community Plan

input Data
““““““““““ § Shoudersigh T T TR
e Lane width r; Class | highway l’— Class Il highway
—— | Lane width _ Terrain I” tever T Roting
________________ v ohoulderwicy | Grade Length  1.20 mi Uptdown -3.0
Peak-hour facior, PHF a.81
. ) hL No-passing zone 100%
segmentlengtn L mi Shiwt Honih brrey 70 TTUCKS and Buses , Py 4 %
% Recrealional vehicles, Py 2%
Analysis direction wol., V 18 7vehih Access points/ mi 4
Opposing direction vol., V, 229venih
Average Travel Speed ] o : .
Analysis Direction {d) Qpposing Direction (o)
Passenger-car equivalents for frucks, E¢ (Exhibit 20-9 or 20-15) 17 540
Passengar-car equivalents for Rvs, Ey, {Exhibit 20-9 or 20-17) 10 10
Heavy-vehicle adjustment factor, fiy,=17 {1+ Pr{E-1HPR{Eg-1}) 0.973 0.863
Grade adjustment faclor 1, f, {Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate?, v pefh) v=VAPHE " i) 250 329

Free-Flow Speed from Field Measurement

Estmated Free-Flow Speed

Figld measured speed®, Sy, mifd
Ciserved volume?, VY, vehih
Free-flow spead, FFS, FFS=Sg,+0.00778(V¢ fyy, } fich
Adpustment for no-passing zones, f,;, {Exhibit 20-18) 3.3 nrith

Base free-flow speed?, BFFSpy 60.0 mih
Adj. for lane width and shoulder width,® f ;(Exh 20-5) 8.0 mish
Adj. for access puints?, f, {Exhibit 20-5) 1.0 mith
Free-flow speed, FFS, (FSS=BFFS-f f,) 59.0 mih

51.2 min

Average travel speed, ATS=FFS5-0.00776v, 1,

Percent Time-Spent-Foliowing

Anglysis Direction {d) . . Opposing Direction {o)

Passenger-car equivalents for trucks, E{(Exhibit 2¢-10 or 20-18} 1f 1.0
Passenger-car equivalents for RVs, Eg, (Exhibit 20-10 or 20-18) (&) 1.0
Heavy-vehicle adjustment factor, £, =1/ {1+ PH{Ep-1)+Pg(Ex-1)) 0.996 1.000
Grade adjustment factor!, ., (Exhibit 20-8 or 20-14) 1.00 1.08
Girectional flow rate?, v{po/h)=V(PHF,,," fg) 244 283
Base percent fime-spent-following*, BPTSF{%)= 100(1-e3\fu") 278
Adi. for no-passing zone, f,,; (Exhibit. 20-20) 552
Percant time-spent-following, PTSF(%)=BPTSF+f 53.3
Levef of Service and Other Performance Measures S
Level of service, LGS {Exhibit 20-3 or 20-4) <
Volume to capacity ratio, wie=\/ 1,700 o.15
Peak 15-min veh-miles of travel, VMT 5 {veh- mA=0.250,(V/PHF} 73
Peak-hour vehicle-miles of fravel, VIMTo(veh- mA=V L, 236

1.4

Peak 15-min total travel time, TT,;(veh-h)=VMT, JATS
Notes . - - -

1. If the highway is extended segment {level} or rolling terrain, 1G=1.0 .
2 Wl or v} ==1,700 pc/h, terminate analysis--the LOS is F.

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

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

Copyright © 2005 University of Florida, All Rights Reserved
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE WORKSHEET

General Information E Site Information

Analyst KL Highway of Travel Foresthilf Road - Westhound
Agency or Company MRO Engineers, Inc FromiTo Todd Valley W io Ow! Hilt Ct.
Date Perdormed 12/20/06 Jurischction Placer County

Analysis Time Pariod P Feak Hour Analysis Year Existing Conditions

Project Description: Fomst‘hrﬂ Divide Commuonily P.‘an

input Data

v Class | highway r Class il highway

- Jppesing directian -~
— Amalysis direction o
Ly L|3| Lae L
‘L‘] | St Heeih Brvor

Total length of analysis segmenl, L { mi) 12
Length of two-lane highway upstream of the passing lane, L, { o) 12
Length of passing lane including tapers | I‘l“ { i} ixy
Average travel speed, ATS; (from Dircctional Pwo-Lane Highway Segment Worksheot) 512
Percent time-speni-following, PTSF (Itom Directional Two-Lane Highway Scgiment 533
Waorksheet) o
Level of service!, LOS, {from Dircctional Two-Lane Htghwag, Segment Worksheet) o
Average Travel Speed . _ '
Bawnstream fength of two-lane highway within effective length of passing lane 17
for average travel speed, Ly, ( mi} (Exhibit 26-23) -
Length of two-lane highway downstream of effeclive length of the passing lane

-£.70
for avg travel speed, L, (m) L=l 4L+ L)
Adj. factor for the effect of passing lane on average speed, Ty (Exhibit 20-24) FEs)
Average travel speed including passing lane?, ATS, = (ATSy" L}/ (L, +Ly+
(LTl * (2Lge/(1+050) )
Percent Time-Spent- -Following
Bownstream length of two-lane highway within effectlve Iength of passing lane 1102

for percent timz-spent-following, Ly, { m{Exhibit 20-23)

Length of two-lane highway downstream of efieclive length of the passing lane
for perceni-time-following, T FRr)
Ly {mip=LyL o+ Lot Lyo}

Adj. faclor for the effect of passing lane on percent time-spant-following, o o358
{Exhibit 20-24} )

Percent time-spent-following including passing lane?, PTSF,{%;}
PTSF = PTSFG L j#Lg+E L H{ {1+ M2 ML,

Levél of Service and Other Performance Measures*

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

Peak 15-min total travel time, Tr,s(veh -h Tr,s: VT 5/ATS,,
Notes —

1. IFLOS,=F, passing lana analysis cannot be performad.

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

3. M £4=0, use alternative Equation 20-20,

4, vic, VMT, ; and VT, are calculated on Directional Two-Lane Highway Segment Workshest,
Copyright © 2005 University of Florida, All Rights Reserved HCS+™  Version 5.21 Generated: 4/3/2007 3.0 PM




3: Auburn Ravine Road & Bowman Road Existing Conditions
HCM Signalized [ntersection Capacity Analysis AM Peak Hour

viovement & BRCWBLY WBTAWBR NBR: S
Lane Conﬁgurattons % 4 'd L1 % 4 i
Ideal Flow (vphpl) 1900 18G0° 1900 - 1900 1800 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 40 40 40 40 490 40 40 40
Lane Util.- Factor 100 . 1.00 - 100 1.00 1.00 - ' 100 1.00° 1.00
Frpb, ped/bikes 1.00 1.00 097 1.00 098 100 1.00 097
Fipb, pedibikes 100 100 100 100 1.00 1.00 1.00 1.00
Frt 100 100 085 100 092 100 100 0.85
FlIt. Protected - 095 100 100 095 1.00 : 085 1.00  1.00
Satd. Fiow {prot} 1770 1863 1537 1770 1689 1770 1863 1537
Fit Permitted. .. 095 100 100 095 1.00 ] 095 1.00. 1.00
Satd. Flow {perm) 1770 1863 1537 1770 1689 1770 1863 1537
Volume (vph) 59 93 . 49 249 190 213 0 0 0 120 183 64
Peak-hour factor, PHF 092 092 082 092 092 092 082 092 092 092 092 092
Adj. Fiow{(vph) : =~ -~ 64 101  53-.271. 207 232 - 0. -0 0 130 . 199 . .70
RTOR Reduction {vph) 0 g 37 0 52 0 0 0 0 0 0 58
Lane Group Flow {(vph} 64 . 101 = 16 271 387 = 0. 0 0 0 130 198 12
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Turn Type & Prot - Perm  Prot . Sphit  Perm
Protected Phases 7 4 3 8 _ 8 6
Pérmitted Phases 4 : e = _ 6
Actuated Green, G{s) 50 1886 186 212 348 11.2 112 112
Effective Green, g (s) 40 176 . 176 202 338 _ 10.2 - 102 102
Actuated g/C Ratio .07 029 029 0.34 0586 017 017 0417
Clearance Time{s) - 30 30 30 30 3.0 ' E 30 30 380
Vehicle Extension {s} 3.0 3.0 30 30 3.0 3.0 30 3.0
Lane Grp Cap {vph) 118 546 451 - 596 951 - - . 301 317 0 26t
v/s Ratic Prot ¢0.04 (.05 015 ¢0.26 0.07 c0.11
vis Ratio Perm " . 003 - ' 005
vic Ratio 054 018 003 045 0.41 043 063 005
Uniform Delay, d1- 271 158 -151 156 - 7.4 o 223 231 208
Progression Factor 100 100 1.00 072 0686 1.00 100 1.00
tncrementa Delay,d2” = 50 07 - 0.1 205 13 o S 1.0 73901
Delay (s) 321 166 1563 118 62 233 270 209
LevelofService -~ ~Cc B B-- B A . R R o
Approach Belay (s) 20.8 8.3 0.0 247

C

Ap’proac'f_i LOs - S C A - A

HCM Average Control Deiay

_ 153 £ HCM Level of Seivice
HCM Volume to Capacity ratio 0.50

Actugted Cycle Length (s) - ~80:0 - Sum of lost time (s) ) 12.0
Intersection Capacity Utilization 47.3% iCU Level of Service A
Analysis Period (min) 18 o '

¢ Critical Lane Group

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



6. Auburn Ravine Road & 1-80 Westbound Off-Ramp Existing Conditicns
HCM Signalized Intersection Capacity Analysis AM Peak Hour

e AN

Movew BR
l.ane Configurations A H‘ % '
[deal Flow {vphpl) - 1900 1900 1800 1900 1900 1900
Total Lost time {s) 4.0 4.0 40 490
Lane Util. Factor _ 1.00  0.95 1.00. 1.00
Frph, ped/bikes 1.00 1.00 1.00 097
Fipb, ped/bikes 100 1.00 100 1.00
Frt 100 100 100 085
Fit Protected 100 1.00 095 1.00..
Satd. Flow (prot) 1863 3539 1770 1537
Fit Permitted - - ~1.00 1.00 : 085 100
Satd. Flow {perm) 1863 35390 1770 1537
Volume (vph) 0 213 . '578 0 104 74
Peak-hour factor, PHF 092 092 092 082 092 092
Adj. Flow (vph) 0. 232. 628. "0 113 80
RTCR Reduction (vph) 6 0 0 0 0 0
Lane Group Flow {(vph) 0232 €28 06 113 80
Confl. Peds. (#/hr) 5 5 5 5
Turn Type © : U Perm
Protected Phases 4 8 6
Permitted Phases o IR R
Actuated Green, G (s} 443 443 87 87
Effective Green, g {s) . 433 433 _ 87 8.7
Actuated ¢g/C Ratio 672 072 0.14 014
Cleararice Time {s) - 3.0 3.0 4.0: 490
Vebhicle Exiension {s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1344 2554 7 257 223
v/s Ratio Prot 012 00.18 €0.06

v/s Ratio Perm . A : ' - 0.05:
vic Ratio 07 {J 25 0 44 0.36
Uniform Delay,d¢1 - . 27 28 234 231
Progression Factor 173 0.67 1.00 1.00
Incfemental Delay,'d2 .~ - .03 = 02..- = 1210
Delay (s) 4.9 24 24 6 241
LeveiofSetvice . AT A e LGS €
Approach Delay (s) 4.9 2.1 24.4

Approaanos A A

HCM Average Coniro! Delay. -~ . 8
HCM Volume to Capacity ratio 0.28

Actuated Cycle Length (s) | © 800 - Sumofiosttime (s) - 80
Intersection Capacity Utilization 452% ICU Level of Service A
Anglysis Period {min) o 45 e oo : e

¢ 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
HCM Signalized Intersection Capacity Analysis

Existing Conditions

AM Peak Hour

O T T 2 N B S S
Lane Conflguratlons i _ 4 ¥ ) 'l
Ideal Flow (vphpi) 1900 1900 1900 1900 1900 -1900 1900 1800 1900 1900 1900
Total Lost time {s) 40 40 40 40 40 40
Lane Utdl. Factor 1.00 -1.00 1.00% 1.00 1.00 . 1.00
Frpb, pedibikes 1.00  1.00 1.00 087 100 097
Flpb, pedfbikes - 1.00 100 100 1.00 0.99 100
Frt _ 1.00 1.00 1.00 0.85 100 085
FIt Protected 095  1.00 1.00  1.00 0.95 - 1.00
Satd. Flow (prot) 1770 1863 1863 1537 1766 1537
Flt Permitted 0.85 1.00 100 1.00 095 1.00
Satd. Flow {perm) 1770 1863 1863 1537 1766 1537
Volume {vph) 47 270 0 0 485 245 113 2 186 0 .0
Peak-hour factor, PHF ~ 0.92 082 092 092 092 082 092 082 0982 O 092 082
Adj. Flow (vph} = -~ 5t 293 0. 0 505 266 123 2 18% o 0
RTOR Reduction {vph) 0 0 0 0 0 o2 0 0 0 0 0
Lane Group Flow (vph) =~ 51 293 0 0 505 1741 - 0 125 180" o 0
Confl. Peds. {#ifhr) 5 5 5 5 5 5 5
Turn Type Prot B - - Perm Perm ‘Perm '
Protected Phases 7 4 8 _ 2
Permitted Phases Lo . 8 2 2
Actuated Green, G (s) 3.1 423 362 362 1.7 117
Effective Green, g (s) 21 413 352 352 C10.7 107
Actuated g/C Ratio 0.04 069 0.59 0.59 0.18 0.18
Clearance Time {s) 30 3.0 30 30 30 30
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap {vph) 62 1282: 1003 602 315 274
vls Ratic Prot c0.03 0.16 c0.27
v/s Ratio Perm - ' S 04T 007 012 .
vic Ratio 682 023 046 0.19 040 0.66
Uniform Delay; d1 288 35 70 58 218 229
Progression Factor .01 0.03 1.00  1.41 100  1.00
Incremental Delay, d2 560 = 04 10 .03 0.8, 58
Delay (s) 849 05 80 85 22 6 285
Levelof Service = -~ - F A CA T A C - CT
Approach Delay {s) 13.0 8.2 26.1 0.0
Approach Los - - AT S C A

gntersectton Stmmary:

HCM Average Control Delay -
HCM Volume to Capacity ratio
Actuated Cycle Length (s)-
Intersection Capacity Utilization
Analysis Pericd {min}

¢ Critical Lane Group

432

0.52
60.0
45.2%

- 15

“ HCM Lavei of Service

~ 8um of lost fime (s)
iCU L_evel of Service

112,07

Foresthill Divide Community Pian
Martin, Rivett & Qlson, Inc.

Synchro 8 Report

3/20/2007



11: Auburn Ravine Road & Lincoin Way

HCM Signalized Intersection Capacity Analysis

Existing Conditions

AM Pezk Hour

Lane Confguratlons

)

Ll

-

"y

T

<

fdeal Flow (vphpl) - 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Tota! Lost time (s) 40 40 40 40 40 40 40 40 40 40
Lane Util. Fagtor - 097 100 100 100 095 1.00 0.95 1.00. 0.95 1.00
Frpb, pedibikes 100 100 098 100 100 100 1.00 100 1.00 0.97
Fiph, ped/bikes 100 100 100 100 100 1.00 1.00 1.00 100 1.00
Frt 1.060 100 085 100 097 100 0.98 100 100 085
Flt Protected 085 1.000 100 095 1.00 095 1.00 0.85 100  1.00
Satd. Flow {prot) 3433 1863 1556 1770 3418 1770 3436 1770 3539 1537
Fit Permitted 095 1.000 11.00 095 1.00 095  1.00 0.95. -1.00  1.00
Satd. Flow {perm) 3433 1863 1556 1770 3418 1770 3436 1770 3539 1537
Volume {vph) 145 85" 206 81 301 77 295 166 32 3 82 114
Peak-hour factor, PHF 092 092 092 092 082 082 092 092 092 092 092 092
Adj. Flow {vph) 158 .92, 224 .. 88 327 84 321 180 35 39 . 89 124
RTOR Reduction {vph) 0 0 177 0 38 0 0 23 0 t] 0 0
Lane Group Flow (vph) 158 - 92.. '47 - 88 . 373 0 ~321 182 . 0- 39 - 89 124
Confl. Peds. {#/hr) 5 5 5 5 5 5 5 5
TurnType: - Split Perm- Spit~ . Prot - Prot'.7 Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases - ‘ 4 P _ R
Actuated Green, G(s) 125 125 125 97 97 16.4 224 24 84 84
Effective Green, g{s) 125 125 125 - 87 87 154 214 14 74 - 74
Actuated g/C Ratio 621 021 02t 014 014 026 0.36 002 012 0.12
Clearance Time (s) - 40 40 40 30 3.0 3.0 3.0 3.0 3.0 3.0
Vebhicle Extension {s) 3.0 30 3.0 30 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) = 715 388 324 257° 496 . 454 1226 S 4154360 190
vis Ratio Prot 005 005 0.05 ¢0.12 c0.18  0.06 002 0.3

v/s Ratio Perm Lo 014 I . 008
v/c Ratio 022 024 014 034 075 071 0.16 095 020 065
Uniform Delay, d1 - 197 '19.8" 194 231 248 20,3 132 293 237284
Progression Factor 079 079 111 100 1.00 100 1.00 1.00 1.00
Incremental Defay, d2 - 0.7 1409 08 83 50 01 121.0 © 0.2 7.8
Delay (s) 182 170 224 23 g 30 9 25.2 13 2 150.2 32,9
LevelofServicsw ¢ - B B ~'C.. € "¢ 7 ¢ B TR - C
Approach Delay (s) 19.3 28.7 20.4

Appfo'aoh'LOS.!i.':' S B ST SR

HCM Level of Service =~

HCM Average Contfol Delay

HCM Volume to Capacity ratio
Actitated Cycle Length {(s) 80.0 Sum of lost time {s) 16.0
Intersection Capacity Utitization 52.4%

_ { ICU Level of Service A
Analysis Period {min) Co 15 S ST
¢ Critical Lane Group

Synchro 6 Report
3/120/2007

Foresthill Divide Comniunity Plan
Martin, Rivett & Clson, Inc



3. Auburn Ravine Road & Bowman Road Existing Conditions
HCM Signalized intersection Capacity Analysis PM Peak Hour

Lane Conﬂguratrons

Ideal Flow {vphpl) 1900 1900 1800 1900 1900 1900 1900 1900 1900 1800 1900 1800
Total Lost time {s) 40 40 40 40 40 40 40 40
Lane Util. Factor 1.00 100 1.00 1.00 1.00 L 1.00 100 1.00
Frpb, pedibikes 100 1.00 097 1.00 0.98 100 1.00 0.97
Fipb, ped/bikes 100 100 100 1.00 1.00 S 100 1.00 1.00
Frt 100 100 085 100 09 1.00 1.00 085
Fit Protected . 095 100 100 095 1.00 095 1.00 . 1.00
Satd. Flow {prot) 1770 1863 1535 1770 1668 1770 1863 1535
Fit Permitted 095 1000 100 095 1.00 _ ' 095 100 1.00
Satd. Flow {perm) 1770 1863 1535 1770 1668 1770 1863 1535
Voiume {vph) 82 189 68 201~ 208 - 204 o -0 0 173 148 78
Peak-hour factor, PHF  6.92 092 092 092 092 082 092 092 092 092 092 092
Adj. Flow {vph}: 80 205 74 218 226 3200 0. .0 0O 188 159 85
RTOR Reduction {vph) 0 0 39 0 54 0 0 o 0 0 0 71
Lane Group Flow {vph) 8% 205 35 218 492 00 C° D 183 159 . 14
Confi. Peds. (#hr) 5 5 5 5 5 5 5 5
Turn Type © ... - Prot ~ Perm  Prot o o U Split. . Perm
Protected Phases 7 4 3 8 6 6

Petmitted Phases e 4 C SRR 6
Actuated Green, G {s} 72 345 345 140 413 125 125 125
Effective Green, g (s} 6.2 335 335 130 403~ . . 115 115 15
Actuated ¢/C Ratio 0.090 048 048 019 058 016 016 0.16
Clearance Time (s) 30 30 30 30 30 o 30 30 3.0
Venhicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) - - 157 892 - 735 329 960 - S 291 306 - 252
v/s Ratio Prot c0.05 0.1 c0.12 ¢0.33 c0.11  0.09

vis.Ratio Perm 008 T o I 1 [
vic Ratio 057 023 005 066 0.51 065 052 006
Uniform Delay, d1 -306 107 97 2589 . 273 287 247
Progression Factor 106 100 100 082 0388 _ 1.00 1.00 1.00
Incremental Delay, d2 46 06 01 49 49 -~ o0 49 15 04
Delay (s) 35.2 11 3 99 265 98 322 282 2438
Levelof Service- . ~ D~ B A -C. A, - i QL G C
Approach Delay (s) 16.8 14.5 0.0 29.3

ApproachLOS . B B AL TG

Average Cohtrol Dalay -

' s 18 HCM Level of Service.
HCM Volume to Capacity ratlo 0.59

Actuated Cycle Length {s) 70.0 Sumoflosttime (s} -~ -~ 120
Intersection Capacity Utilization 53.4% ICU Leve! of Service A
Analysis Period (min) : 15 ; '

¢ Critical Lane Group

Foresthill Divide Community Plan Synchro 8 Report
Martin, Rivett & Olson, inc. 3/20/2007



6. Auburn Ravine Road & 1-80 Westbound Off-Ramp
HCM Signalized Intersection Capacity Analysis

Existing Conditions
PM Peak Hour

Ao AN/
Lane Configurations R s % '
Ideal Flow {vphpi) 1800 1800 1900 1900 1900 1900 -.
Total Lost time (s} 4.0 490 40 4.0
Lane Util. Factor. 100 0 095 1.00. 1.00
Frpb, ped/bikes 100 1.00 1.00 097
Flob, ped/bikes © 100 1.00 1.00  1.00
Frt 100 1.00 ~1.00 085
FIt Protected - ~ - 1.0 1.00 095 1.00
Satd. Fiow {prot) 1863 3539 1770 1535
Flt Permitted 0 -1.00  1.00 095 100
Satd. Flow {perm) 1883 3538 1779 1535
Volume (vph) 0. 3B2. 627 0 145 78
Peak-hour factor, PHF 092 082 0.92 (92 092 082
Adj. Flow {vphy. 0 393 682 0 158 - 83
RTOR Reduction (vph) 0 0 0 0 0] G
Lane Group Flow (vph) 0 303 - 682 0 158 7 83 -
Confl. Peds. {#/hr) 5 5 5 5
Turn Type - S Perm "
Protected Phases 4 8 8
Permilted Phases* = - 8
Actuated Green, G (s} 821  b2A1 10.9 109
Effective Green, g{s) . 511 51.1 109 109
Actuated g/C Ratio 0.73 073 0.16 0.16
Clearance Time (s) - .80 30 40 40
Vehicle Extension {s) 3.0 3.0 30 3.0
Lane Grp Cap (vpny-- . - 1360 2583 276 239
v/s Ratio Prot 00.21 019 ¢0.09
v/s Ratic Perm . : - - 0.05
vic Ratic 0. 29 0.26 0.57 035
Uniform Delay, d1 S 132032 274 284
Progression Factor 091 1.98 100 1.00
Incremental Delay, d2 05 020 28 087
Delay (s) 35 65 302 273
Levelof Service: -~ " 7 TA T UA L SR CEEN e
Approach Delay (s) 3.5 8.5 29.2

- c

Approach LOS S AT AT

HCM Average Control Delay = FEa
HCM Volume to Capacity ratio 0.34

Actuated Cycle Length (s}, -~ 700~

Intersection Capacity Utilization 58.4%
Analysis Period {min} S 15
¢ Critical Lane Group

Sum of lost time(s)
IC_U Level of Service

HCM Level of Service

Foresthill Bivide Community Plan
Martin, Rivett & Qlson, Inc.

Synchro & Report
3/20/2007



8: Auburm Ravine Road & 1-80 Eastbound Ramps
HCM Signalized Intersection Capacity Analysis

Existing Conditions
PM Peak Hour

2R N

Movetien B

Lane Configurations _ ¥

Ideal Fiow (vphp!) 1900 1900 1900 1900 1900 190G 1900 1900 1900 1900 1900 1900
Total Lost time (s) 40 40 40 40 40 40

Lane Utit. Factor 1.00 -1.00 .00  1.00 100 1.00

Frpb, ped/bikes 1.00  1.00 1.00 097 100 097

Flpb, ped/bikes 1.00 - 1.00 " 100 1.00 0.99. 1.00

Frt 1.00  1.00 1.00 0.85 100 085

Fit Protected 0.95 1.00° 100 1.00 0.95 1.00"

Satd. Flow (prot) 1770 1863 1863 1535 1764 1535

Flit Permitted 0.95 1.00 1.00  1.00 095 1.00

Satd. Flow (perm) 1770 1863 1863 1535 1764 1535

Volume (vph} 83 424 0 0 412 335 215 . 4 467 0 ¢ 0
Peak-hour factor, PHF 082 092 002 092 002 092 092 082 0682 092 092 092
Adj. Flow-{vph) . . .90 461 0. 0 448 364 234 . 4 ¢ 508 0. 0 0
RTOR Reduction {vph) o 0 0 0 0 143 0 0 61 0 0 0
Lane Group Flow (vph) 60 461 0 0 448 221 0. 238 447 - 0. ‘0. 0
Confl, Peds. (#/hr) 5 5 5 5 5 5 5 5
Turn Type Prot - Perm Perm Perm -
Protected Phases 7 4 8 2

Permitted Phases : o8 2 2

Actuated Green, G {s) 56 40.1 3.5 3158 239 239

Effective Green, g(s) 46 39.1 305 305 229 1229

Actuated g/C Ratio 067 0.586 0.44 0.44 0.33 0.33

Clearance Time (s) 3¢ 30 30 30 30 30

Vehicle Extension (s) 30 3.0 30 30 30 30

Lane Grp Cap {vph) 116 1041 - 812 669 577 502

vis Ratio Prot ¢0.05 025 c0.24

v/s Ratio Perim o 024 - 013 033

v/c Ratio 0.78 044 0.55 0.33 0.41 089

Uniform Delay, d1 - 322 9t 14:7  43.0 183 224 -

Progression Factor 1.06 1147 G5t 072 100 1.00

Incremental Delay, 2~ 265 = 1.3 ST 0.8 7 2105178

Delay (s) 606 119 91 103 18.8 401

Level of Service - E B TR B LeoBs TD

Approach Delay (s) 19.8 9.6 33.3

Approach LOS.- B A c .

Intersection: Sunimary-

HCM:Average Control Delay 207 . HCM Level of Service ",

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) . = 70.0 . Sum of jost time {s) _ 2120
Intersection Capacity Utilization 58.4% ICU Level of Service B

Analysis Period (min} : ' 15...
¢ Critical Lane Group

Synchre 6 Report
3/20/2007

Foresthill Divide Cemmunity Plan
Martin, Riveit & Oisor, Inc.



11: Auburn Ravine Road & Lincoin Way Existing Conditions
HCM Signalized Intersection Capacity Analysis PM Peak Hour

Moverdet ! B NBREE SBI £

Lane Configurations bk 4 N oAb LI = _
Ideal Flow {vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 - 1900
Total Lost time (s) 40 4.0 49 40 490 40 4.0
Lane Util: Factor 10.97 1.00 1.00 095 1.00 - 0.95  1.00
Frpb, pedibikes 1.00  1.00 1.00  0.99 100 1.00 097
Flpb, ped/bikes - 1.00 1.00 -1.00 100 100 100 1.00
Frt 100  1.00 100 096 100 100 085
Fit Protected 095 100 . 095 1.00 0.957 1.00  1.00
Satd. Flow {prot) 3433 1863 1770 3357 1770 3539 1535
Fit Permitted : 0.95 - 1.00 - 085 1.00 095 100 1.00
Satd. Flow {perm) 3433 1863 1770 3357 1770 3539 1535
Volume (vph) 376 249 86 350 332 133 144 -~ 183 233
Peak-hour factor, PHF ~ 0.92  0.92 082 092 092 092 092 092 092
Adj. Flow (vph).- 409 271 6T.. 380 361 145 157 204 - 253

0 0 &1 0 0 0 0
0 . 380 445 0. 157 204 283

RTOR Reduction (vph) 0 0
Lane Group Flow (vph) - 408 27%

Confl. Peds. {#/hr) 5 5 5 5 5 5
Turn'Type . . -~ Split Prot . Prot. . ... Perm
Protected Phases 4 4 5 2 1 8

Permitted Phases o : o T
Actuated Green, G {s} 16.2 162 189 255 83 158 159
Effective Green, g {s) 16.2 162 16. _ 17.8 245 . 83:.7149 149
Actuated gfC Ratio 023 023 023 o O? G. 0? 0.26 035 012 021 o021
Clearance Time (s) 40 40 40 30 3.0 T30 3.0 30 30 30
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap(vph) 794. 0 431 360 126 242 453 H175 0 280 753 - 327
v/s Ratio Prot 012 015 0.02 ¢0.07 .21 015 009 0.06

v/s Ratio Perm 019 SRR o . S SRR ¢ 3 1
v/c Ratio 052 083 018 032 079 084 0.38 0.75 027 077
Uniform Delay, d1 235 242 216 309 320 ¢ 247 170 - 208 230 .26.0
Progression Facior 102 102 169 100 1.00 1.00 1.00 100 100 1.00
Incremental Delay, d2 . 4.9 54 09 15 155 128 027 135 0.2 109
Delay (s} 258 300 37.4 32 3 475 375 17.3 43.4 23 2 3568
LevelofService . - C .c-.D-.C D D B . . SD HCETD
Approach Delay (s) 305 453 34‘0

ApproachLOS o A D

HCM'Average Control Delay:

. 3 ¢ HCM Level of Service.
HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s} . 70.0 - Sum of jost time (s) : -16.0
Intersection Capacity Utiiization 57.4% ICU Level of Service B
Analysis Period (min} _ - 15 : ’ .

¢ Critical Lane Group

Foresthill Divide Community Plan Synchroc 6 Report
Martin, Rivett & Olson, Inc. 3/20/2007
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PHONE {816) 783-3838

FAX {916) 783-5003

TO: Richard Moorehead, Placer County Department of Public Works
Loren Clark, Placer County Planning Department
Michael Wells, Placer County Planning Department

COPY: Ron Mauck, Quad Knopf
Kim Hudson, Quad Knopf

FROM: Melissa K. Lincoln
Neal K. Liddicoat

DATE: September 7, 2006

SUBIECT:  Foresthill Divide Community Plan Traffic Analysis Trip Generation Rates

As we resume work on the Foresthill Divide Community Plan traffic analysis, we are evaluating the
frip generation rates used in previous analyses in the Foresthill Community, to determine their
appropriateness for the current effort. Based on this process, we have developed a set of recommended
trip generation rates, which are presented in this memorandum for your review and approval.

One key issue in this regard is the degree to which the trip generation rates used in the current analysis
should be consistent with the trip generation rates developed by kdANDERSON Transportation
Engineers for the Foresthili Community Plan DEIR Transportation and Circulation Element (April 8,
2003) and the Forest Ranch DEIR Transportation and Circulation Element (September 30, 2003).
Although some aspects of the trip rates derived for the previous analyses remain valid, review of these
two documents indicated the need to revise the trip generation rates to reflect more recent information.
Specifically, the trip rates presented in this memo are based on the most current edition of the Institute
of Transportation Engincers (ITE) Trip Generation manual (Seventh Edition, 2003), as well as on
traffic volume data collected in Foresthill as part of the current analysis.

Additionally, the kdANDERSON trip generation rates reflected only daily conditions and, for the non-
residential land uses, were typically stated in terms of “trips per acre.” The current traffic analysis will
address AM and PM peak-hour conditions at selected study intersections in addition to daily conditions
on key roadway segments; thus, peak hour trip rates are also needed. Moreover, at our request, the
Foresthill land use projections for the non-residential uses provide building square footage, rather than
acreage. Therefore, it is necessary to have trip rates in terms of “trips per 1,000 square feet.” Finally,
many of the kdAnderson rates were derived assuming quite different floor area ratios (FAR) than the
values assumed in developing the land use projections to be incorporated into the current analysis. For
example, the previous Foresthill Divide Community Plan traffic analysis used a trip rate based on the
assumption that retail development would occur at a FAR of 0.10, whereas the current FAR
assumption is 0.23. Similarly, the previous traffic analysis assumed that office/business professional
land uses would develop at a FAR of 0.05, while the current assumption is 0.25. Consequently, for the
reasons stated above, the previous trip generation rates would no longer apply.

Rural Conditions Adjustment Factor

In the previous Foresthill Community Plan traffic study, an 80 percent adjustment factor was applied to
all of the daily trip generation rates to account for the rural conditions of the Foresthill Community.
This adjustment was based on the approach incorporated into the Placer County trave! demand
forecasting model, (According to the Forest Ranch traffic report, only the residential land uses were
subject to this adjustment in that analysis.) Our approach to application of this adjustment factor is
presented for each land use in the following paragraphs.
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l l Recommended Trip Generation Rates

ENGINEERS

2292 Plaza Brive
Rocklin, California
95765-4404

PHONE {916} 783-3838

FAX (916} 783-5003

The attached table presents the trip generation rates recommended for use in the current Foresthill
Divide Community Plan Traffic Analysis. Each land use category is briefly discussed below.

s Single-family Residential — The single-family residential trip generation rates for daily and peak-
hour conditions were derived directly from existing traffic counts for the Todd Valiley area and,
therefore, no adjustment was needed to account for rural conditions. The daily trip rate is about
nine percent lower than the rate used in the previous analysis.

o Multi-family Residential — These rates are based on adjusting the single-family residential rate
presented above to reflect the travel demand relationship between the two types of residential land
uses, according to the Placer County traffic model. The model’s trip rates indicate that multi-
family uses generate about 72 percent as many trips as single-family uses. Thus, the single-family
residential rates were multiplied by 0.72 to derive the multi-family rates. Again, no further
adjustment was necessary, as the rates are based on data collected in Foresthill. As with the single-
family residential, this daily trip rate is about nine percent lower than the previously-used rate.

o Senior Adult Housing — The 80 percent “rural conditions” adjustment was applied to the rates
presented in the current ITE Trip Generation manual to derive these rates. The recommended
daily rate is slightly higher than the previcus rate, which was taken from the Bickford Ranch
analysis (i.¢., 2.97 trips/DU recommended vs. 2.94 trips/DU previously used).

¢ Retail - The recommended rate reflects application of the 80 percent rural conditions factor to the
average “specialty retail” rate in the ITE Trip Generation manual. This is generally consistent
with the derivation of the previously-used rate although, as noted above, the previous analysis
assumed a much lower retail FAR. The current assumption {(FAR = (.23) suggests a level of
development intensity that is not substantially different from the suburban retail development
patterns reflected in the ITE data; therefore, no further adjustment is believed to be necessary,
beyond that described above. The previous Foresthill Divide Community Plan analysis also
included a 20 percent pass-by trip adjustment in connection with the retail land uses. While this
strikes us as a reasonable assumption, we would like confirmation that this factor is acceptable to
County staff.

* Office — The recommended office/business professional trip rates are similar to the retail rates, in
that they represent adjustment of the ITE “general office” rates to reflect rural conditions. Again,
the previous analysis assumed a much lower FAR than is currently being considered {which
approximates the typical suburban development FAR reflected in the ITE data), so no further
adjustment is needed. (The previous Forest Ranch analysis indicated that medical/dental offices
were proposed as part of that project. If so, different trip rates are needed, as such uses generate
substantially more traffic than general office.)

¢ Industrial — The ITE “industrial park” rates were modified using the County’s 80 percent “rural
conditions” adjustment.

o High School and Elementary School — The recommended high school and elementary school trip
generation rates represent the average rates presented in the ITE Trip Generation manual; no
“rural conditions™ factoring was applied.

Please review these recommended trip generation rates, and let us know in the next week if you have
any questions or need further clarifications.

Thank you for your input.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General information Site Information

Analyst MKL Highway / Direclion of Trave! Foresthilt Road - Easthound
Agency of Company MR Engineers, fnc. FromiTo Eridge to Spring Garden Road
PDate Perfarmed 2027507 Jurisdiction Flacer County

Analysis Time Period A Peak Hour Analysis Year Year 2030 Withowt Forest Ranch

Project Descripion:  Foresthil Divide Cotnmunily Plan

input Data

_____________ ‘:-_S“fm?ll{_i?er_‘.viﬁrl'n_ T T
-— - Lane width t 3 Ctass | highway r Class Il highway
I . Lane widih t Terrain [ Level I Rolling
________________ » Shouldes width ] Grade Length  4.00 mi  Upidown 30
- Peak-hour facter, PHF 0.88
= 2 L Mo-passing zone 55%
Segmerdlength L i g
b Show Harh &reey 0 TTUCKS and Buses , Py 6%
% Recreational vehicles, Py, 2%
Analysis direction vol., v, 253vehih Access points/ mi 2
Opposing direction vol., V, 888venih
Average Travel Speed _ _ o
Analysis Direction (d) Qoposing Direction {¢)
Passenger-car equivalents for trucks, Ey (Exhibit 20-¢ or 20-15) 7.5 i1
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 10 1o
Heavy-vehicle adjustment factor, fy=1/ {1+ Py{Ey-1)¢Pg(Eg-1) ) 0718 0.994
Grade adjustment factor !, f {Exhibit 20-7 or 20-13) 0.94 1.00
Directional flow rate?, vi{pe/n) v=VHPHF " o) 425 1015
Free-Flow Speead from Field Measurement Estimated Free-Flow Speed
. Base free-flow speed®, BFFS 80.0 mi‘h
Field measured speed?, Sgy, mih ) ° P )
Adj. for lane widlh and shoulder width, 3 f, o(Exb 20-5) Q.0 inih
Observed volume?, V, veh/h ' ) - )
. Adj. for access points?, §, {Exhibit 20-5) 0.5 ik
Free-flow speed, FFS; FFS=Sp,+0.00778(V/ iy, } mih )
) . L , Free-flow speed, FFS, (FSS=BFFS.{ o1,) 58.5 mith
Adjustment for no-passing zones, £,  {Exhibit 20-19) 0.8 mih )
Average travel speed, ATS=FFS-0.00776v -(,, 47.5 mih
Percent Time-Spent-Following ' : .
Analysis Direction (d) Opposing Direction {o)
Passenger-car equivalenis for trucks, E(Exhibit 20-10 or 20-18) 1.5 1.0
Passenger-car equivalents for Rvs, Eg (Exhibit 20-10 or 20-18) 1.0 1.0
Heavy-vehicle adjustment factor, Ty, =1/ {1+ PH{E-1)+PR(Eg-1)) o971 1.000
Grade adjustment factor?, f,, (Exhibit 20-8 or 20-14) 1.00 1.00
Directional fiow rate?, vi{pof=ViH(PHF %" f5} 296 1002
Base percent time-spant-following?, BETSF(%)=100{1 e } 42.3
Ad. for no-passing zone, f, (Exhibit. 20-20} 26.6
Parcent time-spent-following, PTSF{%)=8PTSF+ 48.3
Level of Service dand Other Performance Measties LT
Level of service, LOS {Exhibit 20-3 or 20-4) C
Vaolume to capacity ratio, vie=V,/ 1,760 0.25
Peak 15-min veh-miles of travel, VMT; (veh- mA=0.25L,(V/PHF) 776
Peak-hour vehicle-miles of travel, VT gg{veh- mi=v L, 2732

6.3

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

2. ¥ vilvy oF v} >=1,700 pedh, 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 exlended segment (level) or rolling ferrain, 1G=1.0

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

General information Site Informafion

Analyst [Liae 8 Highway of Travel Foresthift Road - Easrbound
Agency or Company MRO Engineers, Inc. FromiTo Bridge to Spring Garden Road
Dale Pedormed 227807 Jurisdictian Piacer County

Analysis Time Period AM Peak Hour Analysis Year Year 2030 Without Forest Ranch
Pro;ecl Description:  Foresthif Drwde Commumfy FPlan

fnpuf Data :

F7 Class | highway l” Class || highway

e Opposing direction <
— Analysts direction —
Ly L|3| Lye Ly
L S hoeth Brror

Total length of analysis segment, L, { st} 3.8
Length af two-lane highway upstream of the passiag lane, L, { mi} 30
Length of passing lane including tapess L, (i) 4.9
Average travel specd, ATS, {lrom Directional Two-Lane Highway Segment Worksheet) 47.3
Percent time-spent-following, PTEF, {from Directional Two-Lane Highway Segment 43
Waorkshest) .
Level of serviee!, LOS, (from Directional Two-Lane Highway Segment Worksheet) o
Average Travel Speed . -
Deownstream length of twa-lane highway within effective length of passing Iane 170
for average ravel speed, Ly, ( mi) (Exhibil 20-23) '
Langth of two-lane highway downstream of effective length of the passing lane 120
for avg Wravel speed, Ly { m) Ly=b (L, v L+ Lye) '
Adj. factor for the effect of passing lane on average speed, f, (Exhibit 20-24) I
Average travel speed includng passing fane?, ATS, = (ATS Lt (Ll o
{Laffat (2La/(11) ) '
Percent Time- -Spént-Foliowing i e
Downstream length of two-lane highway wnhm effactive length of passing lane
for percent time-spent-following, Ly, { mM{Exhibit 20-23) 1065
Length of two-fane highway downstream of effective length of the passing lane
for percent-lime-following, 775
Ly Cmi=ly-(b,* Lo+ Ly
Adj. factor for the effect of passing lane on percent time-spent-following, fy 0.58
{Exhibit 20-24)
Percent time-spent-following including passing lane®, PTSF (%) 344

PTSFP, PTSFd[ L +Ld+fp[L ,+{(1+fp,}pf2)LﬁE]a’L1 '
Levef of- Sarwc amf O:herPerformance maasures‘
Leve! of service including passing lane LOS, (Exhibit 20-3 or 20-4) [
Peak 15-min lotal fravel time, TT,s(veh h) TT,S— VMT sj"ATSD'

1. IFLOS4=F, passing lane analysis cannot be performed.
2_1f Ly <0, use alternative Equation 20-22.
3. 1F Ly=0, use alternative Equation 20-20,

4. wic, VMT,; and VMT,, are caiculated on Cirectional Two-Lane Highway Segment Workshaet.

Copyright @ 2005 University of Florida, All Rights Reserved
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DIRECTICNAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General information : SHe Information o
Analyst Al Highway { Direction of Travel Foresthill Road - Westbound
Agency or Company MRO Engineers, Inc. FromiTo Bridge fo Spring Garden Road
Date Perfarmed 2427407 Jurisdiclion Filacer Counly
Analysis Time Feriod Al Peak Hour Analysis Year Year 2030 Without Fores! Ranch
Project Description:  Foresifil Divide Communily Plan
Input Data C
_______________ § Shoulderwickh ]
-— Lane widih [ 1 v classi highway I™ classn highway
- . Lane widih L Terrain [ Level r Rolling
| 3 Shoutderwidth 1t Grade Length  4.00 mi  Updown -3.0
________________________ Peak-hour factor, PHF 0.88
< v T L| - Na-passing zone 88%
Seqgment fenegth, L L
3 Shwe Hotlh fross % Trucks and Buses , Py 2 %
% Recreational vehicles, Py 2%
Analysis direction vol., Vy 888vehih Access points! mi 2
Opposing direction vol., V, 253vehin
Average Travel Speed 3
Analysis Direction {d) Qpposing Direction (o}
Passenger-car equivalents for trucks, E {Exhibit 20-2 or 20-15) 1 7.5
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, f,,=1/ {1+ P(Ey-1)+Pgi{Eg-1) ) 0.998 0.885
Grade adjustment factor ¥, {g (Exhibit 20-7 or 20-13} 1.00 .94
Directional fiow rate?, vi{pcih) visVil(PHF Y% o) ot 346
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
. , Base frea-flow speed®, BFFSgy 620 i
Field measured speed®, Sgy mih , .
Ad). for lane width and shoulder width,3 f g{Exh 20-5) 0.0 mih
Observed volume?, V, vehih ) )
. Adj. for access points?, f, {Exhibit 20-5) 0.5 rich
Free-flow speed, FFS, FFS=S.,+0.00776(V/ ) mich )
) , - i Free-flow speed, FFS, (FSS=BFF5- o-f,) 58 5 mith
Adjustment for no-passing zones, f,,  (Exhibit 20-19} 34 mih )
Average ravel spaed, ATS=FFS-0.00778v-f 45.8 mith
Percent Time-Spént-Following :
Analysis Direction (d) Opposing Birection {0)
Passenger-car equivalents for lrucks, Eq{Exhibit 20-10 or 20-15}) 1.0 1.5
Pasgsenger-car equivalents for Rvs, Eq (Exhibit 20-10 or 20-16} 1q 1.4
Heavy-vehicle adjustment factor, f,, =1/ {1+ Pr(Ep-1)4Pr(Ep-1) ) 1.000 0.990
Grade adjustment factor’, fg (Exhibit 20-8 or 20-14) 1.00 1.00
Directional flow rate?, vi{pe/h)=V/(PHF " 15} 1009 290
Base percent time-spent-following?, BPTSE(%)=100{1-e3%" } fas
Adj. for no-passing zone, f,, (Exhibit. 20-20) 24.1
Percent time-spent-following, PTSF(%)=BPTSF+ ,, 804
Level of Service and Other Performance Measures R Lo
Level of service, LOS (Exhibit 20-3 ar 20-4) E
Volume to capacity ratio, v.fc=\.n"p.|’ 1,700 d4.59
Peak 15-min veh-miles of travel, VMT, ; (veh- mi)=0.25L {WVIFPHF} 2725
Peak-hour vehicle-miles of travel, VMTgyiveh- mi=V"L, 9590
Peak 15-min total travel time, TT 5(veh-h}=VMT,JATS 594
1. If the highway is extended segment {level) or rolling terrain, fG=1.0 .
2. i wifvy of v} >=1,700 pehh, terminate analysis--the LOS is F.
3. For the anaiysis direction only.
4. Exhibit 20-21 provides factors a and b,
5. Use alternative Equation 20-14 if some frucks operate at crawl speeds on a specific downgrads,
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DIRECTIONAL TWO LANE HlGHWAY SEGMENT WORKSHEET WITH PASSING LANE WORKSHEET

General information Site Information

Analyst L Highway of Travel Foresmm Foad - Westhound
Agency or Company MRO Engineers, Ing. from{To Brigge to Spring Garden Road
Date Pedormed /27707 Jungsdiction Placer Counly

Analysis Time Period AM Peat Hour Analysis Year Year 2030 Without Forest Ranch
Project Descriplion: Foresrmh’ D:wde Commum!y FPlan

Input Data - o )

[« Class | highway l"' Class Il highway

- Opposing direction -«
—= Aralysis direction —
Ly Lpl Lo Ly
4 | Stvowr Horlly Brvow

Total lsngth of analyzis segment, L { mi) 0.8
Length of cwo-lane highway upstream of the passing lane, L { #1) 4.8
Length of passing lane inciuding tapers , L ( mf) i3
Average fravel speed, ATS, (from Dircetiomal Two-Lane Highway Segmant Workshest) 5.4
Percent time-spent-following, FTSF, {from Dircctional Twe-Lane Highway Segment o0y
Workshicet) )
Level of service!, LOS, {from Dircetional Two-Lane Highway Segment Worksheet) E
Average Travel Speed o ' '
Downstream length of two-lane highway within effeclive length of passing lane 1
for average lravel speed, Ly, { mi) (Exhibil 20-23)
Length of two-lane highway downstream of effective length of the passing lane ;
for avq travel speed, Ly (M) Lo {LyALy* Lyg) 500
Adj_taclor for the effect of passing lane on average speed, f, (Exhibit 20-24) Fif
Average travel speed including passing lane?, ATS, = (ATS " L)/ (L+L 4 168
(L) (2Lyef{1+15)) )
Percent Time-Spent-Following - - e : R
Downstream length of two-tane highway within effectlve !ength cf passing Iane py
for percent time-spent-foliowing. Ly, { mi(Exhibit 20-23} 60
Length of two-lane highway downstream of effective lenglh of the passing lane
for percent-ime-following, e
Ly (M=l Lyt L)
Ad. factor for the effect of passing lane on percent time-spent-following, iy 062
{Exhibit 20-24)
Percent time-speni-followitig including passing lang?, PTSF (%) 505

PTSFm= PTSF 4L +Ld+fp,l.p|+((1+f 2l '
Levef of Sem'ce and Orher Performance Measures‘ She
Level of service including passing lane LOS, (Exhibit 20-3 or 20-4} E
Peak 15-min total trave} time, TI'1 E,{\.reh h) TT|5— VMT15.|’ATS 382

Nores

1. IFLOS,=F, passing lane analysis cannot be performed.
2.l Ly <0, use aliernative Equation 20-22.
3. I Lyg=0, use alternative Equation 20-20.

4. vie, VT, and VIWT, are calculated on Directional Two-Lane Highway Segment Worksheet.

Copyright @ 2005 Universily of Florida, All Rights Reserved

HCS+™  Version 521

Generated. 4/3/2007 3111 P



DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General information Site Informsation ) . .

Analyst MEL Highway / Direction of Travel Foresthilt Road - Easthound
Agency or Company MAO Engineers. inc. From/To Spring Garden to Todd Valley W
Brate Performad 2/27/07 Jurisdiciion Flacer Counfy

Analysis Time Period AM Peak Hour Analysis Year Year 2030 Withou! Forest Ranch

Project Description:

Foresthill Divide Community Plan

input Data
_____________ JfﬁS'nimlcn;fa;zr_s\'i?llh_ ____ B __j__t'i 7
-— Lane width i
et | Late width it
_____________ »_shoulderwidth ... 1 |
Segmentfeogthy, Ly oa
Analysis direction vol., v, 32&vehih
Cpposing direction vol., ¥, S05vehih

F Class | highway

Terrain ,_ Lawvel
Grade Length .70 mi
Peak-hour factor, PHF
Mo-passing zone

Shaw Hatih driew 70 TTucks and Buses , Py

% Recreational vehicles, Pg

Access poinls/ mi

F" Class Il highway

F' Rolling
Upfdown 3.4
8.75

28%
3%
2%

4

Average Travel Speed

Analysis Diréction {d) Opposing Birection {o)
Passenger-car equivalents for trucks, E; {Exhibit 20-9 or 20-15) 57 1.7
Passenger-car equivalents for RVs, Eq (Exhibit 20-8 or 20-17) 1.0 10
Heavy-vehicle adjusimant factor, f,,=1/ {1+ PHE-1)+Pri{Ep-1) } 0.877 0.997
Grade adjustment factor 1, f5 (Exhibil 20-7 or 20-13) 0.98 1.00
Directional flow rate?, viipeind v =V APHE," T 508 809

Free-Flow Speed from Field Measurement

Estimated Free-Flow Speed

Field measured speed?®, S,
Observed volume?, W,
Free-flow speed, FFS, FFS=8¢,+0.00776{W{ iy, )

Adjuslment for no-passing zones, f,,  (Exhibit 20-18)

mih
veh/h

mith
a7 min

Base free-flow speed?, BFFSpy

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

Adj. for access paints?, f, (Exhibit 20-5)
Frae-flow speed, FFS,; (FSS=BFFSH -f,}

o

G600 mih
0.0 mifh
1.0 mith
£9.0 mith
48.1 mi‘h

Percent Time-Spent-Following

Average iravel speed, ATS=FFS8-0.060776v -f

Analysis Direction {d) Opposiﬁg Direction {o)
Passenger-car squivalents for frucks, Eq{Exhibit 20-10 or 20-16) 1¢ 1.0
Fassenger-car equivalents for RVs, Ey (Exhibil 20-10 or 20-16) 1a 1.0
Heavy-vehicle adjustment factar, fip,=1/ {1+ P{E;-1}#Pg(Eg-1)) 1.000Q 1.000
Grade adjustment factor, f; (Exhibit 20-8 or 20-14) 0.94 1.00
Directional flow rate?, vipe/m=VAHPHF Yy 1o} 463 807

Base percent time-speni-following’, BPTSF(36)=100{i-e2%"} 527
Adj. for no-passing zone, f,, (Exhibit. 20-20) 225
Percent timg-spent-following, PTSF{%)=BPTSF+ e &0.9
Leve! of Service and Other Performance Measures o
Level of service, LOS (Exhibit 20-3 of 20-4) C

Volume to capacity ratio, vic=Vy/ 1,700 030
Peak 15-min veh-miles of travel, VT (veh- m}=0,26L (VIPHF) 186
Peak-hour vehicle-miles of travel, ViMTg{veh- mi=v-L, 558

Peak 15-min total travel !lme TT1 5(\.reh h) VMT,SIATS
Notes: | : L

39

2. 1f v fvy or v,3 >=1,700 po/h, terminale analysis—the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors aand b,

1. If the h[ghway is exlended segment (level) or rollmg terram fG= 1 0.

5. Use alternative Equation 20-14 if some frucks operate at crawl speeds on a specific downgrade,
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DIRECTIONAL TWO-LANE H[GHWAY SEGMENT WORKSHEET WITH PASSING LANE WORKSHEET

General Information | Site tnformation

Analyst MEL Highway of Travel Foresthill Road - Easthound
Agency or Company MRQ Engineers, Inc. Fram/To Spring Garden to Todd Valley W
Date Performead ZET07 Jurizdiction Placer Counly

Analysis Time FPeriod AM Peak Hour Analysis Year Year 2030 Withou! Forest Ranch
Praject Description:  Foresthill Divide Community Flan

input Data ] :

[V Class | highway f" Class Il highway

- Opposing direction -~
—» Analysis direction —
Ly I—pi L }-(I
i St Hiethy Breowr

Total length af analysis segment, L, { #17) 17

Length of two-lane highway upsiremn of the passing lane, L, { 2} &3

Length of passing lune including tapers , L {mi} 12

Average havel speed, ATS, (from Directiona! Two-Lane Highway Segiment Worksheet), 451

Fercent time-spent-foltowing, PTSE, {from Directignal Two-Lane Highway Segment 509

Workshect)

Level of service!, LOS, (from Drectional Two-Lane Highway Sepment Workshccl) o

Average Travel Spead .

Downstream length of two-lane highway \mlhln effective length of passing lane

for average travel speed, Ly, (/) (Exhibit 20-23} 176

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

for avg travel speed, Ly (/i) Lym=L-{L,+hp 4 Ly .50

Adj. factor lor the effect of passing lane on average speed, 1, (Exhibit 20-24) fi0

Average travel speed including passing lane?, ATS, = (ATSg" L} (L +L g+ o
.

(LT + (2Lae»’(1+fp|)})

Percent Time-Spent-Following - . .

Cownstream length of two-lane highway within eﬁectwe Iength of passing lane

for percent ime-spent-followiny, L,, { m{Exhibif 20-23) 760

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

for percent-time-following, -7

Ly {mi=ly{ly* L+ Lye)

Adj. factor for the effect of passing lane on percent time-spent-following, 06l

{Exhibit 20-24) )

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

PTSFpl PTSF,[L +Ld+fp.Lp‘+((1+fg,)!2}Lde}.fL, '

Lever 3 Serwce and Omer Perfonnanca Measures"

Level of service including passing lane LOS , (Exhibit 20-3 or 20-4) B
38

Peak 15-min total travel time, TT 5(veh h) TT,5= VT, 5/ATS,,
Notes ©. : . . ST e TR

1. WLOS4=F, passing lane analysis cannot be performed.
2.1f L,y <0, use alternative Equation 20-22.
3.1f Ly=0, use alternative Equation 20-20.

4, vie, VMT,; and VMT, are calculated on Directional Tweo-Lane Highway Segment Worksheet,

Copyright @ 2005 University of Florida, All Rights Reserved

HCOS+T™  Mersion 5.21

Generated: 4/3/2007 312 PM



Y SEGMENT WORKSHEET

DIRECTIONAL TWO-LANE HIGHWA

G05vehih
328vehih

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

General information Site Information -
Analyst ML Highway f Direction of Travel Foresihilt Road - Westhound
Agency or Company MRO Engineers, Inc. FromiTo Spring Garden to Todd Valley W
Brate Performed 2ETAT Jurigdiction Flacer County
Analysis Time Period AM Paak Hour Analysis Year Year 2030 Without Forest Ranch
Project Description;  Foresthill Divide Community Plan
fnput Data ) h :
_____________ ¥ Shoulderwickh 1|
- Lane width ek F’— Class ) highway l* Class | highway
- L Lanevadih - h Terrain [ Lever | Rofing
v Shoulder wicth it Grade Length  1.70 mi Upfdown -3.4
Peak-hour factor, PHF 083
s 0 b L - - No-passing zone T00%
egmert tength, L mt N o
Shaw Horila Ariowr % Trucks and Buses | P; 2%

2%
5

% Recrealional vehicles, Py
Access points/ mi

Average Travef Speed

Analysis Direction {d) Cpposing Direction (o)
Passenger-car equivalents for frucks, Eq (Exhibit 20-9 or 20-15) 11 87
Passenger-car equivalents for RY's, Eg, (Exhibit 20-9 or 20-17) 1.0 i¢
Heawvy-vehicle adjusiment factor, f,,=1/ {1+ P{Er-1)#Pp{Es-1}) 0.998 0.915
Grade adjustment factor 1, {5 (Exhibit 20-7 or 20-13) 1.00 798
Directional fiow rate?, v (pe/h) vieVHPHF " fs) 689 415

Free-Flow $peed rom Field Measurement

Estimaled Free-Flow Spaed

Field measured speed?®, Sg, mish
Cbserved volume?, V, vehih
Free-flow speed, FFS, FFS=8p,+0.00776(v/ fi,) mifh
Adjustrnent for no-passing zones, f,  {Exhibit 20-19) 2.8 mih

Base free-Row speed®, BFFS,, 60.¢ mif
Adj. for lane width and shoulder width 2 f c(Exh 20-5) 00 mih
Adj. for access points?, f, (Exhibit 20-5) 13 mih
Free-fiow speed, FES,; (FSS=BFFS-f 5-f,) 58.8 rmiffi
47.4 mih

‘Percent Time-Spent-Folowing

Average travel speed, ,ﬂ\TS:FFS-D_rJO]r'?t‘i\.rn-fnp

Analysis Direction (d) Opposing Direction {0)

Passenger-car equivalents for tucks, Ef{Exhibit 20-10 or 20-18) 1.0 f.0
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-18) 1.0 10
Heavy-vehicle adjustment factor, =1/ {1+ PplEr-1)+PR(ER-1)) 1.000 1.000
Grade adjustment fagtor!, f; (Exhibil 20-8 or 20-14) 1.00 094
Girectiona! flow rate?, v{pchi=VHPHF Y, ) £88 355
Base percent time-spent-following?, BPTSF(%}=100(1 -e'"ab} 599
Adj. for no-passing zone, f,, (Exhibit, 20-20} 331
Percent time-spent-following, PTSF(%)=BPTSF+f 809
‘Level of Sarvice and Other Performarnce Maasires
Level of service, LOS (Exhibit 20-3 or 20-4) £
Volume to capacity ratio, vie=V 1,700 .41
Peak 15-rin veh-miles of travel, VAT s (veh- mi=0.25L{V/PHF) 282
Peak-hour vehicte-miles of travel, VMTgp{veh- mil=V*L, 1029

{ 62

Peak 15-min tolal travel time, TT,s{veh-h)=VYMT JATS

Fowes =

1. If the highway is extended segmeant {level) or ralling terrain, 3=1.0 .
2. K viwy oF v, »=1 700 poih, 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 operale al craw! speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE WORKSHEET

General Information ¢ . Site Information

Analyst ML Highway of Travel Foresthill Road - Westhound
Agency or Company MRO Engineers, Inc. From/To Spring Garden to Todd Valley W
Date Performed 2727437 Jurisdiction Flacer County

Analysis Time Period AM Feak Hour Analysis Year Year 2030 Without Faresf Ranch
Project Description: Fores!'mrf Drwde Commumty Plan

input Data :

2 Class | highway l_' Class Il highway

PTSFy= PTSFAL Lyl (1+,)/2)Ls L,

-— (pposing direction -—
— Analysis direction —>
Ly Lpl Lgo Ly
.L; Sz Norily Brrew
Total length of analysis segment, L, { e} i7
Length of two-lane highway upstream of the passing lane, 1, (md) L7
Length of passmg lane including tapers , Ly, ( mi) o
Average travel speed, ATS, {from Directional Two-Lane Highway Segment Workshee ) 474
Tercent ime-spent-following, PTSF, {from Directional Two-Eang Highway Segment 409
Worksheel} -
Level of service!, LOS, (from Dircclional Two-Lane H15hway .‘}cgmcm Workshccl) E
Average Travef Spsed o
Downstream length of two-lane highway within effective !englh of passing lane -
for average Favel speed, Ly, { mi) (Exhibit 20-23) £
Length of two-lane highway downstream of effective length of the passing lana 170
tor avg travel speed, Ly { i) Le=L-{L,+L, % Ly -
Adj. factor for the effect of passing lane on average spead, f; (Exhibit 20-24) i1
Average travel speed including passing lane?, ATS,, = (ATS;" 1,1/ (L 4Lyt
(Lol (2L, /(14+1,)) )
Percént Time-Spent-Following ~ .
Downstream length of two-lane highway within effective tength of passing Iane
for percent time-spent-fallowing, Ly, { mi{Exhibit 20-23) 589
Length of two-lane highway downsiream of effective length of the passing lane
for percent-lime-following, -5.&0
Ld ( m")=l-!‘(l-u+ Lpl+ Lde)
Adj. factor for the effect of passing lane on percent time-spent-following, T 062
{Exhibit 20-24)
Percent time-spent-following including passing lane?, PTSFN(%) 0.9

Levei of. Samca and ther Pedormance Measures‘

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

Pgak 15-min total travel time, TTq5iveh-h)  TTy5= VMT5/ATS,,

Notés

1. IFLOS,=F, passing lane analysis cannot be performed.
2_1f Ly <0, use alternative Equation 20-22.
3. M Ly=<0, use allemative Eqguation 20-20.

4, vit, VMT,; and VMT,; are calculated on Directional Two-Lane Highway Segment Workshest.
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DERECTIONAL TWO- LANE HIGHWAY SEGMENT WORKSHEET

General ltformation ) . Site Information ) ) :
Analyst RAKE Highweay | Direction of Travet Foresrhd! Road Easthound
Agency or Company MRO Engineers, Inc. FromiTo Todd Vafley W fo Owi Hilt Ct
Date Performed 2/E7A07 Jurisdiction Piacer County
Analysis Time Period Al Peal Hour Analysis Year Year 2030 Withouf Forest Ranch
Project Description;  Foresthit Divide Commumry Plan
Input Data : :
_____________ 1 :~ Shoulder width _____ & |
-— C tane width = Class t highway f" Class )l highway
- p Lane width Terrain I Lever [ Roliing
_____________ y_ Shoulerwidth  H | Grade Length  7.20 mi Up/down 3.0
Peak-rour factor, PHF 059
s 71 i L - Mo-passing zone 17%
egmentleagth, L _mi o o
Show Tt frrawe 7° T7MCKs and Buses | Py 2%
% Recreational vehicles, P, 2%
Analysis direction vol., ¥y 353vehfn Access pointsf mi 3
Opposing direction vol., ¥, 481vehih
Average Travel Speed ' ' TR o .
Analysis Direction (d} Opposing Direclion (o)
Passenger-car equivalents for trucks, By (Exhibit 20-9 or 2G-15) 50 i1
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.0 1.0
Heawvy-vehicle adjustment factor, fn~1/ {1+ Py(E;-1#Pr{Eg-1}) 0.926 0.998
Grade adjustment fagtor 1, f5 {Exhibit 20-7 or 20-13) 1.00 1.00
Directional fiow rate?, vi{pcih} vaViI(PHF “ig,* f3) 646 817
Frae-Flow Speed from Field Measurement Estimated Free-Flow Speed
. , Base free-flow speed®, BFFSy, 60.0 mith
Feld measured speed?, Sy, mih ) . . ;
Ad]. for lane width and shoulder width,® f g(Exh 20-5) 0.0 mih
Observed volume?, V, vehih .
. Ad). for access points?, {, (Exhibit 20-5) 0.8 min
Free-flow speed, FFS; FFS=8.,+0.00778{(V/ ) frifr )
. . " . Free-flow speed, FFS, (FSS=SBRFS-fo-1,) 59.3 mith
Adjustment for no-passing zones, f,  (Exhibit 20-19) 0.6 mih i
Average fravel speed, ATS=FFS5-0.00776v,1,, 47.3 mih
Percent Time-Spent-Following . R o ) L o
Analysis Direction (d) Opposing Direction {o)
Passenger-car equivalents for trucks, E{{Exhibit 20-10 or 20-16} 1.¢ 10
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-18) 1.0 1.0
Heavy-vehicls adjustment factor, f,=1/ {1+ PH{E-11+Pg{Eg-1)) 1.000 1.000
Grade adjustment factor!, f5 (Exhibit 20-8 or 20-14) 0.93 1.00
Directional flow rate?, v{pc/n)=V/PHF "y," fs) a4 815
Base percent time-spent-following’, BPTSF{%)=100{1-ea%") 627
Adj. for no-passing zone, fop (Exhibit 20-20) 74
Percent time-spent-following, PTSF{%)=BPTSF+ , 703
‘Lavsl of Service and Other Pefforinancd Measures -~ .- ' L ho el oS
Level of service, LOS {Exhibit 20-3 or 20-4) D
Voluma to capacity ratio, wic=V/ 1,700 .38
Peak 15-min veh-miles of travel, VMT s fveh- m)=0.25L VIPHF) 179
Peak-hour vehicle-mies of travel, VMTgy{veh- mi=VL, 424
Peak 15-min total travel tlme T glveh-h)= VMTﬁfATS 38

Notas - IR L i
1. lfthe h:ghway is extended segment {level) or rolling terrain, fG~1 0.
2. If vi{vg or v} >=1,700 pohh, terminate analysis--the LOS s F.

3. For the analysis direction only.
4, Exhibtit 20-21 provides factors 2 and b
5. Use alternative Equation 20-14 if some trucks operale at aaw! speeds on a specific downgrade.
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PIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE WORKSHEET

‘General Information Site Information

Analyst MKL Highway of Travel Foresfhiﬂ Road - Easfbound
Agency of Company MRO Engineers. Inc From/To Todd Vafley W to Owl Hilf Gt
Date Performed 2/27/07 Jurisdiclion Flacer County

Analysis Time Feriod AM Peak Hour Analysis Year Year 2030 Without Forest Ranch
Praject Description.  Foresthilf Divide Commumnity Plan

input Bata o -

|7 Class | highway i'" Class il highway

i Qpposing direction e
— Analysis direstion —
Ly Lpl Lge Ly
L Stewe Hoeth Areor:

Tatal length of analysis segment, L, { #e} 12
Length of two-lane highway upstream of the passing lane, L, { mi) o4
Length of passing lane including tapers | Ly, { mi) Lo
Average travel speed, ATS, (from Dhrectional Two-Lane Highway Segpmenl Warksheet) 47.3
Fercent time-spent-foltowing, FTSF, (from Divectional Two-Lane Highway Segment 0.3
Worksheet) I
Level of service!, LOS, (from IJlrt.ctl()uaI Two-Lane Higinvay Segment Wor! ksilccl) 1)
Avéraiye Travel Speed
Bownstream length of two-lane highway wlthm effactive langth of passing lane 17
for average travel speed, Ly, ( mi) {Exhibit 20-23) '
Length of two-lane highway downstream of efeclive length of the passing lane 160
for avg travel speed, Ly () Lyl (L 4,4 Lyo) o
Adj. factor for the effect of passing lane on average speed, I, (Exhibit 20-24) Lif
Average travel speed including passing fane?, ATS, = ATS Ly 7 {Lyvlyt 520
(Laffot {2La {1+ )
‘Percént. Time-Speiit-Following : o
Dewnstream length of fwo-iane highway within effective length of passing Iane 617
for percent time-spent-following, L;, { mA{Exhibit 20-23) )
Length of twa-lane highway downstream of effeclive length of the passing lane
for percent-time-following, 607
Ly (=Ll Lyt L)
Adi. factor for the effect of passing lane on percent time-spent-following, T, 6.62
{Exhibit 20-24)
Percent time-spent-foliowing including passing lane®, PTSF (%) 458

PTSFP, PTSFd[ L +Ld+fp,Lp,+((1 +fp,)f2)LﬂE]IL, '
Leiref of Serwca and Other Performance Measures‘
Level of service including passing lane LOS,, {Exhibit 20-3 or 20-4) B

34

Peak 15-min total fravel lime, TT s(veh-h)  TT,.= VMT,JATS

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

4. vic, YMT,; and WMT, are calculated on Directional Two-Lane Highway Segment Worksheet,
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Y SEGMENT WORKSHEET

DIRECTICNAL TWO-LANE HIGHWA

‘Genegral Information Site Information . :

#nalyst ML Highway { Direction of Travel Foresthilf Road - Westbound
Agency or Company WMRO Engineers, Inc. FromiTo Todd Valley W to Owl Hill Ct
Date Performed /27407 Jurisdiction Flacer County

Analysis Time Pertad AM Peak Hour Analysis Year Year 2030 Withou! Fores! Ranch

Project Gescription.  Foresthill Divde Community Flan

Inpit Data '
_____________ ¥ Shoulderwictn  n |
- Lane width i 2 Class | highway I class highway
R L _Lane width f Terrain [ tevel [ Roing
_____________ v Shoutderwidth | Grade Length 7,20 mi  Upidown -3.0
Peak-hour factor, PHF 078
p | L - ™~ Mo-passing zone T00%
egnientlength by m Showr Horih drroy 7@ Trucks and Buses , Pq 7%
% Recreational vehicles, P 2%
Analysis direction vol., V, 48 Tvehih Access points! mi 4
Opposing direction vol., V, 353veh/h
Average Travel Speed
Analysis Direction {d} Opposing Direction (g}
Passenger-car aquivalents for rucks, E; {Exhibil 20- or 20-15) 7.1 5¢
Passenger-car equivalents for RVs, Eg {Exhibil 20-9 or 20-17) 1.0 10
Heavy-vehicle adjustment factor, fy, =1/ {1+ Pr{E¢-1)+Pg{Ep-1) } 0.998 0.927
Grade adjustment factor 1, fg (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate?, vi{pefh) vieVHPHE " o) 810 484
Free-Flow Speed from Field Measuramen, Eslimated Free-Flow Spesd
] ) Base free-flow spead®, BFFSgy, 60.0 mih
Field measurad speed?, Spy i _ . . -
Adj. for lane width and shoulder widlh,® f ;{Exh 20-5) 0.0 mih
Observed volume?, V, vehin ' _ . _
. Adj. for access points?, §, (Exhibil 20-5) 10 mith
Free-flow speed, FFS, FFS=8.,+0.00776(V/ [, ) fich )
. . ) . Free-flow speed, FFS, (FS5=BFFS-f g-,) 59.0 mif
Adjustment for no-passing zones, f,  (Exnbit 20-18) 2.5 mith 480 mih
. Il

Percent Time-Spent-Folfowing

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

Anzlysis Direction {¢) Oppostng Direchion {o)

Passenger-car equivalents for trucks, E4{Exhibit 20-10 or 20-16} .o 1.0
Passenger-car equivalents for RV's, Eg (Exhibit 20-10 or 20-18) 1.0 1.0
Heavy-vehicle adjustment factor, fy =1/ {1+ PHE-1)*Pr(Ep-1) } 1.000 1.000
Grade adjustment factor’, 5 (Exhibit 20-8 or 20-14) 1.00 0.93
Directional flow rale?, wipch)=VHPHF "iy," T} 609 478
Base percent time-spent-following?, BPTSF{%}=100({1-e2%") 87.5
Ad]. for no-passing zone, {,, (Exhibit, 20-20) 36.0
Percent ime-spent-foliowing, PTSF{%)=BPTSF+ 777
Level of Service gnd Other Performance Measures L
Level of service, LOS {Exhibit 20-3 or 20-4} D
Valume o capacity ratio, w’c=\a’pf 3,700 0.36
Peak 15-min veh-miles of travel, VT, {veh- mij=0.25L{VIPHF) 183
Peak-hour vehicle-miles of travel, VMT g {veh- mij=V"L, 577

38

Peak 15-min total trave! time, TT5{veh-R)=VIMT /ATS

4. If the highway is extended segmeant {level) or rolling teivain, fG=1.0
2. I wivg ar v,) »=1,700 peth, lerminate analysis--the LOS s F.

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

5. Use alternative Equalion 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 MKL Higtway of Traval Forcstinit Road - Westhound
Agency or Company RO Engineers, Inc. FromiTo Todd Valfey W to Owf Hiff Ct.
Date Performad 2I27/07 Jurisdiction Hlacer Coumnly

Analysis Time Period AM Peak Hour Analysis Year Year 2030 Withow! Forest Ranch
Pro;ect Description Foresrhxﬂ Dw:de Commumry Plan

Iﬂpuf Data

F" Class | highway ]_ Class Il highway

PTSFp,— F’TSF‘,[ L yrh ol ,+((1+fP,)!2)LdE]fL1

-+ Opposing direction -~
— &nalysis direction —
Lu Lp] Lae Ly
‘Lj ] S el Brrow
Tuotal length of analysis segment, L, { mi) iz
Length of nvo-lane highway upstroam of the passing lane, L,  m) 1.2
Length of passing lane including fapers |, L () X2
Average travel speed, ATS, {from Directional Two-lane Highway Segment Worksheet) 48.0
Percent time-spent-following, PTSF, (from Prectional Two-Lanc Highway Scgment 977
Wotksheet) .
Level of service!, LOS, (I'rum Birectional Twe-Lane Highway chmcnl W()rksheet) 1
Average Travel Speed . ) .
Downstrearn length of two-lane highway within effecilve Iength of passmg lane 1
for average travel speed, Ly, { mi (Exhibil 20-23) o
Length of two-lane highway downstream of effective lenglh of the passing lane L0
for avyg travel speed, Ly () L=l (L3l o+ Ly b ’
Ad). factor for the effect of passing fane on average speed, f {Exhibit 20-24) Lir
Average travel speed including passing lane?, ATS, = (ATS, L Lyl
(Lol (2L /(1450 )
Percant’ Time-Spent-Following - - L :
Downstream length of two-lane highway mthm eﬁectwe Iengih of passing Iane 643
for percent time-spent-following, Ly, { mi(Exhibit 20-23) -
Length of two-lane highway dewnslream of effective length of lhe passing lane
for percent-time-following, 643
Ly { mi=Li-{L,+ Lyt L)
Adj. factor for the effect of passing lane on percent time-spent-following, for 662
{Exhibil 20-24}
Percent time-spent-following including passing lane?, PTSF (%) 77

Levaf of Servics and Other Performance Measures‘

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

Peak 15-min total travel time, 'IT1 5(\.reh h) ‘IT15— VMT szTSpl
Notes - i STt : :

1. i LOSd—F passing lane analysis cannot be performed.
2. 1t Ly <0, use alternative Equalion 20-22,
3. H Ly<0. use alternative Equation 20-20.

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

Genaral Information Site liformation . . g

Analyst KL Highway f Direction of Travel Foresthilt Road - Eastbound
Agency or Company MRO Engineers, inc. From/To Bridge fo Spring Garden Road
Date Performed 2/EFAOT Jurisdiction Flacer County

Analysis Time Period M Peak Hour Analysis Year Year 2030 Withouwt Forest Ranch

Praject Description:  Foresthilf Divide Community Plan
inpist Data )

______________ 1 :_STwTiICTer"':\:iEEIT __________?t ]
-— Lane wdih It ¥ Class | highway l“ Glass N highway
—— Lane width et Terrain I Levet [ Roling
____________ ¢ Shoulderwidth Lt Grade Length  4.00 mi  Upfdown 3.0
_____ Peak-hour factor, PHF 0.88
< | ; —t Mo-passing zone 55%
Seguentlength L, i Show Helh triow 7o Trucks and Buses , Py 7%
% Recrealional vehicles, Py 2%
Analysis direction val., V, &49vehth Access points/ mf 2
Opposing direclion vol., V, F4-tveh/fn
'Average Travel Speed ) . . - ) :
Analysis Direction {d) Opposing Direction (o}
Passenger-car equivalents for trucks, E; {Exhibit 20-9 or 20-15) 57 1.2
Passenger-car equivalents for RVs, Eg (Exhibit 20-8 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, fi,=1/ {1+ P{E{-1)+PR(Ex-1)) 0.955 0.998
Grade adjustment factor 1, f, (Exhibit 20-7 o 20-13} 0.95 1.00
Directional flow rate?, v{pe) v=VAPHE 0" 1) 1126 388
Free-Flow Speed from Fisld Measurement Estimated Free-Fiow Speed
. . Base frea-flow speed®, BFFSpy 8.0 mith
Field measured speed?, Sgy mis . i . ;
Adj. forlane width and shoulder width,3 f o(Exh 20.5) 0.0 mih
Observed volume?, V; vehih ’ . o i
. Ad). for access points?, £, (Exhibit 20-5) o5 mih
Free-flow speed, FFS,; FFS=8p+0.00776(V/ fy ) mifh )
] ) N . Free-flow speed, FFS, (FSS=8FFS-f o, 50.5 mih
Adjustment for no-passing zones, f,, {Exhibit 20-19) 24 mih 453 mi

Percent Time-Speni-Following

Average travel speed, ,ﬂ\TE‘ﬁFFS-O.LJ{)?]r'G\.rp—fmJ

Analysis Direction {d) Cppasing Direction (o}

Passenger-car equivalents for trucks, E;{Exhibit 20-10 or 20-18) 1.0 1.1
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1o
Heavy-vehicle adjustment factor, f,, =1/ {1+ PH{E 1)+ Pp(Eg-1}) 1.000 0.999
Grade adjustment factor?, g (Exhibil 20-3 or 20-14) 097 1.00
Directional flow rate2, wvi{pe/)y=VHPHF " fg) 1053 388
Base percent time-spent-followings, BPTSF(";’o)=100(1-e~W¢b) 74.2
Adj. for no-passing zone, f,, (Exhibit. 20-20) 183
Percent time-spent-following, PTSF(%)=BPTSF+{ g 875
Lével of Seivice and Other Performance Meastres - .
Level of service, LOS (Exhibit 20-3 or 20-4) E
Volume to capacity ratio, vie=V/ 1,700 0.56
Peak 15-min veh-miles of travel, VIMT 5 {veh- mi=0. 250 (ViPHF) 2758
Peak-hour vehicle-miles of fravel, VMTgglveh- mi=v'L, 8709

&0 8

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

2. Wvfvy or v} »=1,700 pesh, terminate analysis—-the LOS is F.

2. For the analysis diraction only.
4. Exhibit 20-21 provides faciors a and b,

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

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

Copyright © 2005 University of Florida, All Rights Reserved

HCS+™ Version 5,21 Generated: 43/2007

311 PM



DIRECTIONAL TWO-LANE HIGHWAY SEGNMENT WORKSHEET WiTH PASSING LANE WORKSHEET

General Information - | $fte information

Analyst ML Highway of Travel Foresthr'-’.f Road - Eastbound
Agency or Company MRO Engineers, Inc. FromTo Bridge fo Spring Garden Road
Date Performed 22707 Jurisdiction Placer Counly

Analysis Time Period Pid Peak Hour Analysis Yaar Year 2030 Without Forest Ranch
Praject Description.  Foresthill Divide Commumry Plan

input Data :

f~7 Class | highway r" Class Il highway

-~ Qpposing direction -
—> &nalysis direction —>
Lu Lpi Lye Ly
) J._; Strow Harth frvog)
Total lenpth of anaiysis segment, L { mi} 0.8
Length of two-Tane highway upsircam of the passing lane, L { o} 3d
Length of passing lane ineluding tapees , L, (o) 49
Average avel speed, ATS, (from Directional Two-Lane Higlway Segment Worksheet) 43.3
Pergent time-spent-following, PTSF, (from Ditectional Two-Lane Highway Scgment ¢7 s
L3 .

Worksheet)
Level of service!, LOS, (from Directional Two-Lane H1ghwa) chmuﬂ Wurksheet) £
Average Travel Speed .
Downstream length of two-fane highway within effactive length of passing lane
for average travel speed, Ly, { m¥) (Exiibit 20-23) 170
Length of two-lane highway downstream of effective length of the passing lane ;
for avg travel speed, Ly ( mi) L=l Lt Lgg) 120
Adj. tactor for the effect of passing lane on average speed, 1, (Exhibit 20-24) Lif
Average Wwavel speed including passing lane?, ATSy = (ATS," Ly} / {LyrLy+ 179
{Lpff+ (2Lag/(14+1,0) ) '
Percent Time-Spent-Following .
Downstrean length of two-lane highway within effecﬂve Iength of passing 1ane
for percent time-spent-following, Ly, { m{Exhibit 20-23) 60
Length of two-lane highway downstieam of effective length of the passing lane
for percent-time-following, -0.70
Ly {mfmlefl v Lot L)
Adi. factor for the effect of passing lane on percent time-spent-following, 062
{Exhinit 20-24} '
Percent time-spent-foflowing including passing lane?, PTSF (%) 71

PTSFy= PTSFA L oLyt oyt (1) 2)Laslly '
Levef of Serwce and Other Peﬂormance Measures‘
Level of service including passing lane LOS,, (Exhibit 20-3 or 20-4) o

Peak 15-min total fravel time. TT,S(veh h) TT,S— VMT15IATSD,

576

‘Notes

1. # LOS=F, passing fane analysis cannot be performed,
2.4 Ly <0, use ajternative Equation 20-22.
3. If Ly=0, use alternative Equation 20-20.

4. vle, VMT 5 and VMT,, are caleulated on Directional Two-Lane Highway Segment Worksheel.
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D[RECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General Information ) . . . |Site information . : .
Analyst WKL Highway / Direction of Travel Foresthilf Road - Westbound
Agency or Company MRO Engineers, Inc. FromiTo Bridge lo Spring Garden Road
Date Perormed 227707 Jurisdiction Pracer County
Analysis Tirne Period PM Peak Hour Analysis Year Year 2030 Withouf Forest Ranch
Project Description.  Foresthifl Divide Community Plan
Input Data
- T T T 1 :& Shoulder width 1§t |
-— Laie widih it F Class | highway f“ Class li highway
—— ! Lane width IR Terrain I Level I Rolling
_____________ 4 Sheuldersidth il Grade Length 4.00 mi  Up/down -3.0
——————— Peak-howr factor, PHF 078
3 T lenath, L, - No-passing zong 88%
egment length, L _mi [
Showt Harh A % Trucks and Buses , P; 4%
% Recrealional vehicles, Pg 2%
Analysis direction vot., \, 341veh/h Access points! mi 2
Opposing direction vol., V, B88vehih
Average Travel Speed ) o .
Analysis Direction (d) Opposing Direction (o)
Passengar-car equivalents for trucks, E; [Exhibit 20-8 or 20-15} 1.2 57
Passenger-car equivalents for RVs, Eg {Exhibit 20-5 or 20-17) 1o 10
Heavy-vehicle adjustment factor, f, =1/ {1+ P{E-1}+PpiEg-1} ) 0.992 0.842
Grade adjustment factor ¥, fg (Exhibit 20-7 or 20-13} 1.00 ¢85
Directional flow rate2, vipon) v=VA(PHF " fs) 452 1479
Free-Flow Speed from Field Measurement Esfimaled Free-Flow Speed
. ) Base free-flow speed®, BFFSgy 60.0 mih
Field measured speed?, Sgy mith ) )
Ad. for lane width and shoulder width,? f ¢(Exh 20-5) a0 mih
Observed volume?, V; veh/h i ) o )
. Ad]. for access points3, f, (Exhibit 20-5) .5 mith
Free-flow speed, FFS, FFS=Sq,+0.00776(V/ 4y ) mish .
i ) ot ) Free-flow speed, FFS; (FSS=BFFS- g1, 585 mith
Adjustment for no-passing zones, f,,  (Exhibit 20-19) 0.8 mih - )
Average travel speed, ATS=FFS5-0.00776v,-f,, 43.7 mih
Percent Time-Spent-Foliowing . '
Analysis Direction {d} Opposing Direction (o)
Passenger-car equivalents for trucks, Eq{Exhibit 20-10 or 20-18) 1.1 1.0
Passanger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, fi, =1/ (1+ Py(Er-1)+Pp{Ep-1} ) 0.996 1.000
Grade adjustment factor!, f; {Exhibit 20-8 or 20-14) 1.00 0.87
Directional fiow rate?, vipchEVHPHF " fs) 450 1218
Base percent time-spent-following?, BPTSF(%)=100(1-e24" ) 56.7
Adj. for no-passing zone, f,, (Exhibit. 20-20) 22 4
Percent time-spent-foliowing, PTSF{%)=BPTSF+l 62.8
Loval of Service aind Other Perfordiance Medsures ' s L ' .
Level of service, LOS {Exhibit 20-3 or 20-4) [
Wolume 1o capacity ratio, w’c=\.fpf 1,700 0.27
Peak 15-min veh-miles of travel, VMT,; (veh- mi)=0.25L{V/PHF) 1211
Peak-hour vehicle-miles of kavel, VMTg{veh- mi=V"L., 3883
Peak 15-min total travel time, TT,4(veh-h}=VMT, JATS 277

1. If the highway is extendad segment (level} or rofling teriain, fG=1.0.
2. 1f wivy ar v) >=1,700 poih, terminate analysis—-the LOSis 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 al crawl speeds on a specific downgrade.
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DIRECTIONAL TWO LANE HIGHWAY SEGMENT WORKSHEET W[TH PASS[NG LANE WORKSHEET

Generai information: Site information .

Analysl RKL Highway of Travel Foresthill Road - Westbound
Agency or Company RO Engineers, ne. FromvTo Bridge lo Spring Garden Road
Date Performed 2027707 Jurisdiction Flacer County

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

Input Daia - o :

" Classinighway | Class Il highway

- Oppasing direction -
a— Anatysis direction —
Ly 1-pl Lae Ly
_Lj Soer Hotth Sirow
Total length of analysis sepiment, L, { #n) f0.8
Length of two-lane highway upstream of the passing lane, L, { #id} 48
Length of passing lane including tapers , Ly ( mr) 13
Averape travel speed, ATS, (from Directional Two-Lane Highway Segment Waorksheet) 417
Fercent Ume-spent-following, PTSE, (from Directional Two-Lang Highway Segment 6218
s
Worksheet)
Level of service!, 1LOS, {from Ditectional Two- Lanc Highway ‘)ebment Workshcct) I
Average Travel Spaecf
Gownstreéam length of two-lane hlghway within effechve Iength of passing lane
for average travel speed, L, { mi) (Exhibit 20-23) 178
Length of two-lane highway downstream of effective length of lhe passing lane
for avg travel speed, Ly { mi} L=l (L4 Lo Lyod 300
Adj. factor for the effect of passing lane on average speed, iy (Exhibit 20-24) i.ia
Average ravel speed including passing tane?, ATS, = (AT L) / (L, +ig4* 96
Lo/t PLas (G0 ) '
Percent Time-Speni-Foltowing . L
Downstream length of two-lane highway WIthln effective Iength of passing Iane
for percent lime-spent-following, Ly, { mA{Exhibit 20-23) 7.76
Length of two-lans highway downstream of effective langth of the passing fane
for percent-fime-following, 300
Ly (Lol Lo Lged
Adj. factor for the effect of passing lane on percent iime-spent-following, a6l
{Exhibit 20-24) '
Percent time-spent-following including passing lane?, PTSF, (%} Py
PTSFpi PTSFd[ £ +Ld+fF,LP,+{(1+fm)a’2)LdE}le '
Leve." of Serwce and OrhsrPerfomance Measures‘
Lavel of service including passing lane LOS, {(Exhibit 20-3 or 20-4) fal

Peak 15-ntin total lravel iime Tr,stveh h) Tr‘s— VMT15-I'ATS
Notes :

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

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

General Information Site Information ]

Analyst fidiL. Highway ¢ Dirgelion of Tra\.rel Forestiill Foad - Easthound
Agency or Company RO Engineers, Inc. From/To Spring Garden to Todd Valley W
Bate Performed 2727707 Jurisdiction Placer Courly

Analyzis Time Period Pii Peak Hour Analysis Year Year 2030 Withoul Forest Ranch

Project Bescription.  Foresthilf Divide Community Plan

Input Data

______________ § shoutderwian T W]
- Lane widih it F7 Class | highway I~ Class )l highway
> | Lane widih H Terrain I Level I~ Rolling
_______________ v Shouldsrwidth | Grade Length 770 mi  Upidown 34
Peak-hour factor, PHF 0.88
3 : bl Mo-passing zong 29%
egment length. Ly oo mat Shewt Harth frrow ¢ 17UCKS @nd Buses , Py 2%
% Recreational vehicles, Py 2%
Analysis direction vol,, Vy 57 vehth Access peinls/ m 4
Qpposing direction vol,, V, 333vehih
Average Travel Speed : . o
Analysis Cirection {d) Opposing Direction (o)
Passenger-car equivalents for trucks, Ey (Exhibit 20-9 or 20-15) 4.3 1.2
Passenger-car equivalents for RVs, B, (Exhibil 20-8 or 20-17) 1o 1.0
Heavy-vehicle adiustment factor, fi, =1/ (14 Po{E-1)+Pp{Ep-1)) 0.837 ¢.996
Grade adjustment factor 1, {5 {Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate?, vi{pe/h) v=V/(PHF iy o) 685 437

Free-Flow Speed from Fleld Measuremant

Estimated Free-Flow Speed

Field measured speed?, S,
Ghserved volume?, V;
Free-flow speed, FFS, FFS=Sp,+0.00778{V/ k)

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

mifh
vehth
mish
1.6 mih

Base free-flow speed®, BFFSq, 60.0 mim
Adj. for lane width and shoulder width,3 f 4(Exh 20-5) 0.0 mith
Adj. for access points?, f, {Exhibit 20-5) 1.0 mih
Free-flow speed, FFS5, (FSS=BFFS-f of.) 58.0 mit
48.7 mih

Percent Time-Spent-Following

Average lravel spead, ATS=FFS-D.DD??6UD-fnp

Analysts Direction {d) Opposiﬁg Dirgciion {0}

Passenger-car equivalents for trucks, Eq(Exnibit 20-10 or 20-16} 1o 1.1
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 i0
Heavy-vehicle adjustment factar, f,=1/ (1+ PU{E-1)+Pg(Eg-1)) 1.000 0.998

Grade adjustment factor?, f5 (Exhibit 20-8 or 20-14) 094 1.00
Dirgctional flow rate?, vipe/=VHPRFI,* fo} 680 436

Base percent time-spent-following®, BPTSF(%)=1 00(1—&“::“ i 604

Adj. for no-passing zone, f,, (Exhibit, 20-20) 24.5

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

8.0

Loval of Service and Other Performance Measures = -

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

Volume to capacity ratio, vie=Y/ 1,700 a41
Peal 15-min veh-miles of travel, VIMT 5 (veb- mA=0.25L (WPHF) 277
Peak-hour vehicle-milas of fravel, VMTgiveh- mi=V*L, e74
Peak 15-min tolal travel fime, 1T15(Veh h) VMT1 SIATS

Nofes

57

2. # vilwy orvy) >=1,700 pe/h, terminale analysis—-the LOS s F.

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

1. i the hlghway is extended segmeni (Ievel) or rollmg terram fG=1.0.

5. Use allernative Equation 20-14 if some trucks operate af 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 KL Highway of Travel Forestiill Road - Easthound
Agency or Company fARC Engineers, Inc. From/Tg Spring Garden to Todd Vatley W
Date Perlormed 2727507 Jurisdiction Flacer Counly

Analysis Time Period Pt Peak Hour Analysis Year Year 2030 Withow!f Foresf Ranch
Project Descriphon:  Foresthill Divide Commumty Plan

fnput Data - :

3 Class | highway I- Class Il highway

-— Opposing direction -
— Analysis direction —
by i—p! Loe Ly

: L ) Siows Hatth Briow:
Tatal length of analysis segumens, L, ( mi) L7
Length of two-lane highway opsiream of the passing lane, L { ane) i3
Leagth of passing lane mcluding tapers , Ly (€] i.2
Average travel speed, ATS, (from Directional Two-Lane Highway Segovent Worksheer) 487
Percent time-spent-following, PTSF, {from Lyirectional Two-Lane Highway Scginent 0
Waorkshect} .
Level of service!, LOS, (from Directional Twa-Lane Highway Segment Worksheet) i3
Average Travel! Speed ' ]
Downstream length of two-lane highway within effective length of passing lane 170
for average travel speed, L, (/) {Exnibil 20-23} :
Length of two-lane highway downslream of effective length of the passing lane 150
for avg travel speed, Ly (M) L=l (LAl * Ly o
Adi. faclor for the effecl of passing lane on average speed, f; {Extubit 20-24} Lif
Average travel speed including passing lane?, ATS, = (ATS, L} L, +Ly+ 529
{hpffal® (BLaof{14+1)) )
Percent Time-Spent-Following - . }
Downstream fength of two-lane highway \mthm effective length of passing Iane 578
for percent time-spent-following, Ly, { mi{Exhibif 20-23) :
Length of two-lane highway downstream of effective iznath of lhe passing lane
for peroent-ime-following, -5.58
Ly {miFL(L,+ Lp1+ Lg)
Adj. tactor for the effect of passing lane on percent time-spent-following, §, 067
{Exhibit 20-24)
Percent time-spent-following including passing lane®, PTSF 4{%) 523

PTSFp,, PTSFd[ L tlgtfy L +((1+f )I2)Ld,]ri., ’
Lavef of Serwce and Other Performance Measures‘
Level of service including passing lane LOS, (Exhibit 20-3 or 20-4) C

32

Peak 15-min fetal trauel tima, “i‘i'1 5(\.reh h T2 VMT/ATS,,

1. If LOS,=F, passing lane analysis cannot be perfarmed.
2.1f L; <0, use alternative Equation 20-22.
3. IF Lg=0, use alternative Equation 20-20.

4. vie, VMT,; and WMTg are calculated on Directional Two-Lane Highway Segment Workshest,
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Y SEGMENT WORKSHEET

DIRECTIONAL TWO-LANE HIGHWA

General information Site information L »

Analysi AN Highway / Direclion of Travel Foresthiff Road - Westbound
Agency or Company MRO Engineers, Inc. FromiTo Spring Garden fo Todd Valley W
Bate Performed 2727407 Jurisdiction Flacer County

Analysis Time Period Pt Peak Hour Analysis Year Year 2030 Withou! Forest Ranch

Project Descriplion:  Foresthilf Divide Community Plan

input Data .

_____________ 1 :mSTll]Tlii_":;‘!"':\'i_(itFl_ R
-——— [ Lane width R | |
— { Lane width t
_____________ v_Shoulderwidth ____ #
Segmentlengn b ___ al
Analysis direction vol., V, 383vehfh
Opposing direction vol, V, 57 3veh/h

I Level

Terrain
Grade Length
Peak-hour factor, PHF
No-passing zane

Shiowe Horib fooee

Access points! mi

.70 mi

% Trucks and Buses , Py
% Recreational vehicles, Pp

f:’- Class | highway l'- Class Il highway

[_ Ralling
Upfdown -3.4
088
100%,
3%
2%
3

Average Travel Spead

Analysis Direction {d) Opposing Direclion (0}
Passenger-car equivalents for trucks, E; (Exhibit 20-9 or 20-15} 1.2 43
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.0 10
Heaavy-vehicte adjustment factor, fiy,=1/ (1+ P(E-1)+Pp{Eg-1} } 0.994 0.20%
Grade adjustment faclor !, fg (Exhibit 20-7 or 20-13} 1.00 1.00
Directional fiow rate?, vi{pefh) v=VAPHE " [5) 438 7ig

Free-Flow Speed from Field Measurement

Estimated Free-Flow Speed

, Base frea-fi 4%, BFFS SO0 mirh
Field measured speed?, Sy o Adi. for | UW_dstiee d sh |dFM idth,? f,g{Exh 0.0 mith
Observed volume? v, vehih . for lane width and shoulder width,* f o{Exh 20-5) : m:.
. Adj. for access points?, f, (Exhibit 20-6} 1.3 mith
Free-flow speed, FFS, FFS=Sp,+0.007768(V/4 ) mich )
. - . ; Frea-flow speed, FESy (FS5=BFFS-{ 4-f,) 56.8 mih
Adjustment for no-passing zones, f,,  (Exhibit 20-19) 1.6 mih )
Average travel speed, ATS=FFS-0.00776v-f 482 mith
Percent Time-Spent-Following R _
Analysis Direclion {d) Gpposing Dwection {o)
Passenger-car equivalents for trucks, E¢{kxhibit 20-10 or 20-16} 1.1 1.0
Passenger-car equivatents for Rvs, Eg (Exhibit 20-10 o 20-18) 1.0 1.0
Heavy-vehicle adjustment factor, f,,=1/ {1+ Py{E-1}+Pg(Eg-1)) 0.997 1,060
Grade adjustment factor?, f {Exhibit 20-8 or 20-14) 1.00 034
Directiona) flow rate?, vi{pof=VH{PHF Y fs) 437 680

Base percent time-spant-followings, BPTSF(%)=100{1-eavd") 407
Adi. for no-passing zone, {,, (Exhibit. 20-20) 337
Percent time-spent-following, PTSE(%)=BPTSF+ ,, 62.8
Level of Service and Other, Performance Measures = n
Level of service, LOS {Exhibif 20-3 or 20-4) C
Volume to capacity ratio, wie=\ /1,700 Q.26
Peak 15-min veh-miles of travel, VIAT ¢ {veh- mi)=0.25L (MPHF) 185
Peak-hour vehicle-milas of travel, VMTgo{vet- mn=V"L, &51

Peak 15-min tolai travel time, TT4{veh-h)=VIMT J/ATS
Notes . o i el ey T i

3.5

2. H vi{wy or vy} >=1,700 poeh, terminate analysis--the LOS is F.

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

1. H the highway is exiendad segment {level) or rolling terrain, 1G=1.0 .

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

General information . Site Information

Analyst fiE Highway of Travel Foresthill Road - Westhound
Agency or Company RO Engineers, Inc. FromiTo Spring Garden fo Todd Valley W
Dale Performed 2/27/07 Junisdiction Placer County

Analysis Time Period PM Peak Hour Analysis Year Year 2030 Withouf Forest Ranch
Project Description;  Foresthilf Drwde Commumfy P!an

input Data

F7 Class | highway f_ Class il highway

PTSFpa— PTSFdI L +Ld+fpll. 1+((1+fp[)!2)Lde]!L1

e Opposing diretion -
— Analysis direstion —
Lu Lpl Lde in
_LJ Shawr Thoelln Arrcae
Total length of anaiysis segment, L, { mi} 17
Length of two-lanc lughway upstream of the passing lane, L ( 1) L7
Length of passing lanc meluding tapers | Ly e} 0.4
Average travel speed, ATS, (fiom [irectional Two-Lane Highway Scement Worksheot), 452
Percent lime-spent-foll owing, PTSF, (from Prrectional Two-Lane Highway Segment 628
Worksheet) )
Level of servicel, LOS, {{rom Directional Two-Lane ng,hw.{y Segment Worksheet) o
Average Travel Spead L )
Downstream length of two-iane highway within effective lenglh of passing fane .
for average travel speed. L, { mi) (Exhibil 20-23) .70
Length of two-tane highway downsiream of effective length of the passing lane _
for avg travel speed. Ly (i) L=l -(Ly+ L Ly L
Ad]. tactor for the effect of passing lane on average speed, for (Exhibit 20-24) i1
Average travel speed including passing lane?, ATS; = (ATS," 1, ) / (L, +Lg+
(it (2Lgef(1+1) )
Percent Time-Spent-Following ' b . s
Downstream length of two-lang higiwway within effectlve length of passing lane
for percent time-spent-following, Ly, { mA{Exhibit 20-23) 780
Length of two-lane highway downstream of effective length of the passing lang
for percent-time-following, _7 80
Ly {m=Lpy{L,+ Lyt L)
Ad). factor for the effect of passing lane on percent time-spent-following, T 061
{Exhibit 20-24) '
Percent time-spent-following inchuding passing laned, PTSF{%} 623

Leve! of Service anﬂ Other Parformanca Measures‘ '

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

Peak 15 -min total tra\.rei Hme, TT,S(\.reh h) TT,5= VT (fATS,
Notés L S

1. If LOS,=F, passing lans analysis cannot be performead.
2. M Ly <0, use alternative Equation 20-22.
3. I Ly=0, use alternative Equation 20-20.

4.viC, VIMT ;s and VT, are calculated on Directional Twa-Lane Highway Segment Workshaat.
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Y SEGMENT WORKSHEET

DIRECTIONAL TWO-LANE HIGHWA

General information Site Information _

Analyst MKL _ Highway / Cirection of Travel Foresthitt Road - Eastbound
Agency or Company MRO Engineers, Inc. FromfTo Todd Valfey W io Owl Hilf Gt
Date Performed 2727707 Jurisdiction Pilacer County

Analysis Time Period PM Peak Hour Analysis Year Year 2020 Without Forest Ranch

Project Descriplion.  Foresthill Divide Communify Flan
Input bata ~ :

Shoulder width
Lare width
Lane widih
Shoulder widih

43vehih
Falvehfn

Analysis direction vol., V,
Opposiag direction vol., ¥,

|7 Class | highway f“ Class li highway

Terrain rﬂ Level I Rolling
Grade Length  7.20 mi Upidown 3.0
Peak-hour factor, PHF 08.85
No-passing zone 17%

Stiow Notth dgrow 70 1FUCks and Buses | Py 2%

2%
3

% Recreational vehicles, Py
Access poinisd mi

Average Travel Speed

Analysis Direction {d) Cipposing Birection (o]
Passenger-car equivalents for trucks, E; (Exhibit 20-8 or 20-15) 50 1.2
Passenger-car equivalents for RV's, Ep {Exhibit 20-9 or 20-17) 1.0 f.0
Heavy-vehicle adiustment factor, fy =1/ (1+ PHE-1HPRIER-1) } 0.927 0.996
Grade adjustment factor 1, f, (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate2, vwipc/h) viaVii{PHE "~ fe) 548 413
Free-Flow Speed from Field Measurement Estimated Free-Flow Spoed
. 3 80.0 ith
Field measured speed?, Sy, i Bajse free ﬂowl speed’, BFF Sy, - 00 m};
Observed volume?, V, vehih Ad). for lane width and3 shoulder width,? { g{Exh 20.5) g m
Adj. i ibi - 08 i
Free-flow spead, FFS, FFS=Sprt0.00776(V fy ) mith I for access poinis®, f, (Exhibit 20-5) e
. . . ) Free-flow speed, FFS; (FSS=BFFS-{o-f,} 59.3 mith
Adjustment for no-passing zones, f,,  (Exhibit 20-19} 14 mih 504 mih
L4 il

Percent Time-Spent-Following

Average travel speed, ATS=FFS-0.00776v 1,

Analysis Direction {(d) Cpposing Direction (o}
Passenger-car equivalents for trucks, Eq{Exhibit 20-10 or 20-16) 1.0 17
Passenger-car equivalents for RVs, Eg {(Exhibit 20-10 or 20-18) 1.¢ .0
Heavy-vehicle adjustment factor, f=1f (1% PH{E{-1HPa{Ex-1)} 1.000 0.998
Grade adjustment factor?, fg (Exhitit 20-8 or 20-14) 0.93 1.00
Directional flow rate?, vipch}=VAPHF % o) 542 413

Base percent time-spent-followingd, BPTSF(%)=100(1-ean°) 524
Ad). for no-passing zone, f,, {Exhibit. 20-20) 255
Percent ime-spent-following, PTSF(%)=BPTSF+{ 66.9
Level of Servige and Other Performarice Measures . L
Level of service, LOS {Exhibit 20-3 or 20-4) Fa)
Vaolume to capacity ratio, w’c=\fpf 1,700 .32
Peak 15-min veh-miles of ravel, VT4 (veh- mi)=0.28L{VIPHF) 152
Peak-hour vehicle-miles of travel, VMTggiveh- mi=veL, 516
Peak 15-mi

in total travel time, TT,5{veh-N)=VIMT JATS

Notés ™ -

30

1. i the highway is extended segment (level} or rolling terrain, #G=1.0 .
2,1 wilvy or v} »=1,700 pefh, lerminate analysis--lhe LOS is F.

3. For the analysis direction ohty.
4. Exhibit 20-21 provides factors & and b,

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

General itfermation Site Information

Analyst fRE Highway of Travel Faresiilf Road - Easfbound
Agency of Company MR Enginegers, Inc. FromiTa Todd Valley Wio Owfl Hiff Ci,
Date Performed 2/27/07 Jurisdiction Fiacer County

Analysis Time Period PR Peak Hour Analysis Year Year 2030 Without Forest Ranch
Projact Descnpnon Foresrmﬂ Divide Communn‘y Plan

input Dala -

; ass | highway ass Il highway
M Class 1 high I™ Class il hign

-— Qppesing direction -—
— Analysis direction S
Ly L pl Lge Ly
L Show: Hieath Srroer

Total length of analysis sepment, L, { mr) 1.2
Lenpth of rwo-lane highway upstream of the passing lane, L, { s} ot
Length of passing lane includmg tapers , Ly (#4) 10
Average avel speed, ATS, (from Directional Two-Lane Highway Segment Worksheet) 34
Percend lime-spend-following, PTSF, {from Direchional Two-Lane Tlighway Segment 669
Waorksheet)
Level of service!, LOS, (from Directional Two-Lane Highway Segment Worksheet) i3
Average Travel Speed
Downstream length of fwo-lane highway within effective length of passing lans ;
for average travel speed. Ly, ( mi) (Exhibil 20-23) 1,70
Length of two-lane highway downsiream of effective lenglh of lhe passing lane
for avg travel speed, Ly { M) LymLe(Lytho L) 160
Adj. factor for the effect of passing lane on average speed, {, (Exhibit 20-24) o
Average Iravel speed including passing lane?, ATS, = (ATS," L)/ {L,+bat 550
(Lot {2LgeH1+00) ) '
Percént Time-Spent-Following
Cownstream length of fwo-lane highway within effective length of passing lane
for percent time-spent-following, L { miExhibit 20-23) 696
Length of two-lane highway downstream of effective length of the passing lane
far percent-time-foliowing, 686
Ly (m)=Lelly+ Lyt Ly
Adi. factor for the effect of passing lane on percent time-spent-following, T, 661
{Exbibit 20-24)
Percent time-spent-following including passing lane?, PTSF (%) 40

PTSFm— PTSF L +Ld+fp|Lp,+((1 ) 2)Laelily '
_Levef of Sem‘ce and Other Pe.'formance ﬁl’easures‘ ]
Level of service including passing lane LOS,,;, (Exhibit 20-3 or 20-4) B

2.8

Peal 15-rin total travel time, "iT,s(veh h)  TT.e= YMT /ATS,,
Notes -+ . .- e e o

1.1 LOS,,:F, passing lane analysis cannot be performed,
2. if Ly <0, use alternative Equation 20-22.
3. L <0, use alternative Equation 20-20.

4, wic, VT, and VM T, are caleulated on Directional Twe-Lane Highway Segment Worksheet,
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

Gengral information . Site information
Analyst MEL Highweay f Qireclion of Travel Foresthill Road - Westhound
Agency or Company MRO Engingars, Inc. From/To Todd Valley W to Owl Hilf Ct.
Date Performed 22T0F Jurisdiction Pilacer County
&nalysis Time Peripd Pid Peak Hour Analysis Year Yaar 2030 Without Forest Ranch
Project Descripbion:  Foresthill Divide Community Plan
inpit Dita . e
_____________ Y Shoulderwidth It |
-— Lane widih . I i ¥ Class highway ™ Chass i highway
—— L Lane width e 11 Terrain ™ Level I~ Roling
4 Sheulderwidds _ it Grade Length  1.20 mi Upfdown -3.0
___________________________ Peak-hour factor, PHF 088
< 0 h L . ™ Mo-passing zone 100%
Segment leneb, Ly mi N .
Shew Hart firrosr Ye Trucks and Buses , P 4%
% Recreational vehicles, Pg 2%
Analysis direction vol., V; 350vetih Access points! mi 4
Opposing direction vol., ¥, 430vehth

Average Travel Speed

A.nalysis Dirgction {d) Oppasing Direction (o)
Passenger-car equivalents for trucks, E¢ (Exhibit 20-9 or 20-15) 1.2 50
Passenger-car equivalents for RVs, Eg {Exhibit 20-9 or 20-17) i0 1.0
Heavy-vehicle adjustment factor, £, =1/ (1+ Pr{E-1HP{Eg-1} ) 0.992 0.863
Grade adjustrent factor 1, f {(Exhibit 20-7 or 20-13}) 1.00 1.00
Dirgctional flow rate?, wipe/h) viaVii(PHF " fa) 407 568

Free-Flow Speed from Figld Measurement

Estimaled Free-Flow Speed

Field measured speed?, Sy mih
Obsearved volume?, V, vehth
Free-flow speed, FFS, FFS=Sg,t0.00776(V/ fyy ) miffy
Adjustment for no-passing zones, f,,  (Exhibit 20-19) 2.1 itk

Base frae-flow speed?, BFFSpy

Adi. for lane widih and shoulder width,3 f| g{Exh 20-5)

Adj. for access points?, f,, {(Exhibit 20-5)
Free-flow speed, FES, (FSS=BFFS-f -f,)

0.0 mish
0.0 mvh
1.0 mih
59.0 mih
49.4  mifh

Percent Thne-Spent-Following

Average feavel speed, ATS=FFS5-0.00778v .,

Analysis Direction {d) Opposing Direction (o)
Passenger-car equivalents for trucks, Ef{Exhibit 20-10 or 20-16) i1 10
Passenger-car equivalents for RVs, E, (Exhibil 20-10 or 20-16} 1.0 1.0
Heavy-vehicle adjustment factor, f,=1 {1+ P{E-1}+PR{Ep-1} } 0.996 1.000
Grade adjustment factor!, {5 {Exhibit 20-8 or 20-14) 1.00 083
Directional flow rate?, viipolh)=VAPHF " ) 388 523
Base percent fime-spent-following?, BPTSF(%F‘IQO(‘!—E“dh) 44.9
Adj. for no-passing zone, f,, (Exbibit. 20-20) 385
Percent ime-spent-following, PTSF(%)=BPTSF+{ §1.5
Laval of Saivice and Gther Performarice Meastires = . 5
Level of service, LOS {Exhibil 20-3 ar 20-4} C
Volume to capacily ratio, wWo=V/ 1,700 0.24
Peak 15-min veh-miles of travel, VMT, ; {veh- mi=0.25L,(VIPHF} 119
Peak-hour vehicle-miles of travel, VMT g fveh- m)sV L, 420

Peak 15-min total travel time, TT ;5{veh-h}=VMTJATS

2.4

1. If the highway is extended segment {level) or rolling terrain, iG=1.0 .
2. If wifvy or v,) >=1,700 pe/h, terminate analysis--the LOS is F.

3. For the analysis direction only.
4. Exkubit 20-21 provides factors aand 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 H[GHWAY SEGMENT WORKSHEET WITH PASS]NG LANE WORKSHEET

General Information Site Information

Analyst MKL Highway of Travel Foresinit Road - Westhound
Agency or Company MRG Engineers, Inc. From/To Todd Valley W to Owf Hifi C1.
[Date Perormed 2137507 Jurisdiction Pfacer County

Analysis Time Penod PM Peak Hour Analysis Year Year 2030 Without Forest Ranch
Project Description: Foresrmﬂ Drwde Commum.’y Fian

inpit Data.

r:; Class | highway ]_ Class It highway

PTSFW PTSFd[ L +Ld+f ,Lp,-i-((‘! +fp1)f2)Lde]le

- Opposing direction -
— Anahysis direstion o
Ly I-p! L Ly
L Shor: Nt Ao

Tolal lenpth of analysts segment, L, { s} 12

Length of two-lane highway vpsiveam of the passing lane, L { #1) iz

Lengih of passmg lane including tapers 2Ly { mr) oy

Average travel speed, ATS, (from Birectional Two-Lane Highway Segment Worksheet) 494

Peicent tine-spent-fillowing, PTSE, (from Ditectional Two-Lane Highway Segment LS

Waorksheet) h

Leved of service!, [LOS, (from I}lrectlona] Twr-Lane llzg,hway Segment Worksheet) <

Average Travel Speed - o ; o .

Downstream length of two-lane highway within effectlve lengih of passing lane 7

for average fravel speed, L, ( mi) {Exhibit 20-23) 174

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

for avg travel speed, Ly { mi) Ly=L (Lt Lo 170

Ad). factor for the effect of passing lane on average speed, f, (Exhibit 20-24) 140

Average travel speed including passing lane?, ATS, = (ATS," L)} f (L, +L+

(Lot (2L {1+, )

Percent Time-Spent-Foltowing - ] E o S

Downstream langth of two-lane highway within effec!we Iength of passing Iane

for percent fime-spent-following, Ly, { mD{Exhibit 20-23) &.12

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

far percent-time-following, 847

Ly {mi=L-(Ly* L+ Lye)

Adj. factor for the effect of passing lane on percent time-spent-following, £, 0éi

{Exhibit 20-24) .

Parcent time-spent-following including passing lane?, PTSF (%) 415
.

Levef ofSerce and Orher Pen'onnance Measure.s"

Level of service including gassing lane LOS,, (Exhikit 20-3 or 20-4)

Peak 15-min total travel t|me TT,s(VEh h) TT,E VMT15IATSP,

Notes:

1. FLOS,=F, passing lane analysis cannot be perfoimed.
2. If Ly <0, use alternative Equation 20-22.
3. I Ly<0, use altermnative Equation 20-20.

4. wlc, VT, 5 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 B
Analyst RAKL Highway / Dhrection of Travel Foresthilt Road! - EB - Aitig.
Agency or Company fAR T Engineers, Inc. From/To Eritige to Spring Garden Road
Date Performed 272707 Jurisdiction Flacer Counfy
Analysis Time Period AM Peak Hour Analysis Year Year 2030 Without Forest Ranch

Project Descnplion.  Foresthill Divide Community Plan

input Data

) Shaubderwiadth _  h ,
- Lane widih tt F; Class ) highway i_' Class Il higiway
— | Lane vidih 1t Terrain I Levet [ Rolling
_____________ v Shouklerwidth . Grade Length  4.00 mi  Upidown 3.0
N - Peak-hour factor, PHF 088
o > L T Mo-passing zone 30%
asgmenttengts, Ly Wl b
t Shos Horh dgregy 70 Trucks and Buses , Py 6%
% Recreational vehicles, Py 2%
Analysis direction vol., W, 253vehin Access pointsd mi 2
Opposing direction vol., ¥, 8#8vehin
Average Travel Speed ) )
Analysis Direction {d) Opposing Direclion [o)
Passenger-car equivalents for trucks, Ey (Exhibit 20-8 or 20-15) 7.5 (&)
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) g 1.0
Heavy-vehicle adjustment faclor, f,, =1/ {1+ Pr{E-1+Pg(Eg-1}) 0.719 09594
Grade adjustment factor 1, f; (Exhibit 20-7 or 20-13) 0.94 1.00
Directional flow raie?, v{pefn) v=VAPHE " 15) 425 ms
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
. Base free-flow spead3, BFFS 50.0 min
Figld measured speed?, Sgy mich i Fu ] )
Adj. for lane width and shoulder width,? f_ {Exh 20-5) 0.0 mish
Observed volumme?, V; vehih ) i
. Adj. for access points?, £, (Exhibit 20-5) 2.5 mith
Free-flow speed, FFS, FRS=Sp,+0.00776(V{ fyy ) mit ) )
. . " . Free-flow speed, FFS, (FSS=BFFS&.f -y} 525 mih
Adjustment for no-passing zones, f,,  {Exhibit 20-18) 0.6 mih )
Average travel speed, ATS=FFS-0.00776v 7.7 mith
Percent Time-Spemt-Fotlowing : : : i
Analysis Direction (d) Opposing Bireclion (o}
Passenger-car equivalents for trucks, E{{Exhibit 20-10 or 20-18) 1.5 1.0
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-18) 1.0 1.0
Heavy-vehicle adjustment factor, fi,=1/ (14 Py{E-11+Pg(ER-1) ) 0871 1.000
Grade adjustment factor?, { (Exhibit 20-8 or 20-14) .00 1.0¢
Direclional flow rate2, vi{po)=V{(PHF " fs) 296 10ae
Base percent time-speni-followings, BPTSE(%)=100{1-e="} 42,3
Ad). for no-passing zone, F,; (Exhibil. 20-20 221
Percent ime-spent-following, PTSF(%)=BP TSF+f 47.3
Leval of Service and Other Performance Measiies * P
Level of service, LOS (Exhitit 20-3 or 20-4) C
Volume to capacity ratio, wic=V,J 1,700 0.25
Peak 15-min veh-mites of travel, VIMT 5 (veh- mi)=0.25L (W/PHF) 776
Peal-hour vehicle-miles of lravel, VMTgg{veh- mi=V"L, 2732

Peak 15-min total fravel time, TT,g{veh-R)=VMT /ATS

16.2

2. If wifvy or v,) »=1,700 peth, terminate analysis--the LOS is F.
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.

1.1f the highway is extended segment (level) or rolling tetrain, 1G=1.0

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

Genera! Information Site information

Analyst KL Highway of Travel Foresfhfﬂ Foad - E8 - Mn'rig.
Agency or Company MRO Engineers, inc. From/To Eridge to Spring Garden Road
Date Performed 22707 Jurisdiction Pilacer County

Analysis Time Period AM Peak Hour Analysis Year Year 2030 Withou! Forest Ranch
Project Description:  Faresthilt Divide Commuonily Plan

Input Data o '

F’N Class | highway F' Class li highway

-~ Opposing direction e —
—* Analysis direction —
Ly Lo Lee Ly
L Shoe Morth Breoar

Total lenpth of anabysts sepment, L, mi) e
Luength of two-lane highvway upstecam of the passing lane, L, wi) 13
Length of passing lanc including lapers , Ly, { 1) 78
Avesage travel speed, ATS, (from Directional Two-Lane Highway Segment Workshest) 477
Percent time-spent-following, PTSF; (from Directional Two-Lane Highway Segment 473
Warksheet)
Level of service!, LOS 4 (from Dm.ctmnal Two-Lane Hlb]l\‘-ﬁ}' Sepment Workelaeel) S
Average Trive/ Speed . S
Downstream length of two-lane highway within effective Ienglh of passing lane 170
for average travel speed. Ly, { ) (Exhibit 20-23) !
Length of two-lane highway downstream of effective length of the passing lane 000
for avg travel speed, Ly (mi) Ly=L-(Lr Lo Lo )
Adi. factor for the effect of passing lane on average speed, f, (Exhibit 20-24) fia
Average lravel speed including passing lane?, ATS, = (ATS," L)/ (L +L+ oy
Laftalt QLo /(T +80) )
Percent Time- Spem Following :
Downstream length of two-lane highway within eﬂectwe lenglh of passing lane 10.65
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, _3.95
Ld ( m’}:Ll'(Lu+ Lpl"' Lde)
Adj. factor for the effect of passing lane on percent ime-spent-following, 1, 0.58
{Exhibit 20-24)
Percent time-spent-following including passing lane3, PTSF (%} 0.5

PTSF,,, PTSEL Loyt (14 2ol '
.Levef of Serwce and Orher Performance Measures‘
Level of service including passing lane LOS,, (Exhibit 20-3 or 20-4) F:)
Peak 15-min iolal lrauel time, TT|5(\.reh h) TT15 VMT SJATSN

134

Notas: & o0 w00 A

1.0F LOSd=F, passing lane analysis cannot be performad.
2. If L, <0, use giternative Equation 20-22.
3. If Ly=0, use alternative Equation 20-20.

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

Y SEGMENT WORKSHEET

General Information - Site information : .

Analyst il Highway / Direction of Travel Foresthiff Road - WE - Milig,
Agency or Company MRO Engineers, Inc. FromiTeo Bridge to Spring Garden Road
Date Performed 22707 Jurisdiction Flacer County

Analysis Time Feriod Afd Peak Hour Analysis Year Year 2030 Without Forest Ranch

Project Description:  Fovesthilt Divide Communily Flan

Input Data -

______________ 3 Shoulderwidth % |
- Lane width .
—- L Lane width it
e e e _ ¥ Shoulderwidh
Segmentlength, 4, nii
Analysis direction vol., V, &88vehin
Opposing direction vol,, V, 283vehin

F’— Class | highway

I_ Level

Terrain

Grade Length
Peak-hour factor, PHF
Mo-passing zene

Showe Horth drrow

Access points/ mf

l'" Clags Il highway

4.00 mi

% Trucks and Buses , Py
% Recrealional vghicles, Pg

I Ralling
Unddown
0.88
40%
2%
2%
2

-3.0

Average. Travel Speed

Analysis Direction (d) Opposing Biraction (o)
Passenger-car equivatents for trucks, E; (Exhibit 20-8 o 20-15) 11 7.5
Passenger-car equivalents for RVs, £ {Exhibit 20-¢ or 20-17) 10 1o
Heavy-vehicle adjusiment factor, §,,=1/ {1+ Py{E{-1)+Pg(Eg-1) ) 0.898 0.885
Grade adjustment factor 1, fg (Exhibit 20-7 or 26-13) 1.00 0.94
Directional flow rale?, vi{pein) viaViPHF i fa) 1011 346
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
Base free-fl d?, BFFS 80.0 mih
Field measured speeds, S, i ase liee-llow spee i )
Adj. for lane width and shoulder width,*  5(Exh 20-5} 0.0 mih
Chserved volume?, V, vehfn Adi ints?. f. (Exhibit 20-5 0.5 mih
, .for access points?, it 20- 5 mi
Free-flow speed, FFS, FF5=5,,+0.00776{V/f,) mish ! Pl  (Exh J ,
. . e . Free-flow speed. FFS, (FSS=BFFS g, 58.5 miih
Adjustment for no-passing zones, f,,  {Exhibit 20-19) 2.2 mih 6.7 mim

Percent Time-$pent-Foliowing

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

Anal.ysis DGirection {d) Cpposing Direction {o)
Passenger-car equivalents for trucks, E-{Exhibit 20-10 or 20-16) 1.0 1.8
Passengar-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.¢
Heavy-vehicle adjustment factor, fip, =1/ {1+ P{Er-1)+PR{E-T) ) 1.000 0950
Grade adjustment factor!, f (Exhibit 20-8 oF 20-14) 1.00 160
Directional flow rate?, vi{pe)=VAPHF iy i) 1009 230

Base percent time-spent-following?, BPTSF(%)=100(1 -e“ub) 7
Adj. for no-passing zone, f,, (Exhibit, 20-20) 16,4
Percent time-spent-following, PTSF(%)=BPTSF+f 84 4
Level of Séfvice and Other Performance Measures * Lo
Level of service, LOS {Exhibit 20-3 or 20-4) E

olume o capacity ratio, \.rfc=\.|’pf 1,700 .59
Paak 15-min veh-miles of trave!, VMT,; {veh- mii=0. 250 (VIPHF) 2725
Paak-hour vehicle-miles of fravel, VIMT ;o{veh- mi=V'L, 9590

Peak 15-min total travel time, TT,5iveh-h)=ViMT ,/ATS

Notes - -

583

2. If wifvy or v,) »=1,700 pe/h, teiminate 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 tervain, 1G=1.0 .

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

General Information Site Information

Analyst MKL Highway of Travel Foresthilt Road - WB - Mifig.
Agency of Company RO Engingers, Inc. FromiTo Bridge fo Spring Garden Road
Date Parformed BTV Jurisdiction Placer County

Analysis Time Period AN Peak Hour Analysis Year Year 2030 Without Forest Ranch
Project Description.  Foresthilf Divide Commumfy Plan

Input Data :

|7 Class | highway l_ Class 1 highway

- Dpposing direction -~
—> Analysis direction —
Lll Lpl Lge Ly
L S Hixlly Ao
Total length of analysis seginent, L) (i} 10.8
Lenpth of two-lane highway upstream of the passing lane, L, { w1} 22
Length of passing lane including tapers , L { mi) 6.3
Average iravel speed, ATS, (from Directional Two-Lane Highway Scgment Worksheet) 46.7
Percent time-spent-following, PTSE, (from Directional Two-Lane Highway Scgment P
Workshewt} I
Level of service!, LOS, (from Dircctional Two-Lane Highway Sepment Worksheot) E
Average Travel Speed L P
Downsleam length of two-lane hlghway wﬂh:n effectwe Iength of passmg lane 170
for average travel speed, Ly, { mi) (Exhibit 20-23} o
Length of two-lane highway downslream of effective length of the passing lane
48
tor avg travel speed. Ly { mi} Lk (L gt Ly
Adj. factor for the effect of passing lane on average speed, f (Exhibit 20-24) i1
Average fravel speed including passing lane?, ATS, = (ATS," L) £ (Ll oz
{LpTp)* (2L /{14100 }
Percenr T:me Spenf FOHOWN‘!Q -
Downstream length of two-lane hlghwa\_.r wilhin effectlve lzngth of passing lang 360
for percent time-spent-following, Ly, { miKExhibit 20-23) v
Length of two-lane highway downstream of effective length of the passing lane
for percent-time-following, -f.30
Ld { m’):LI'(Lu"’ Lpl+ Le)
Ad}. factor for the effect of passing lane on parcent time-spent-following, T 062
{Exhibit 20-24)
Percent time-spent-following including passing lane®, PTSF (%) 607
PTSF,,|— PTSF‘,[ L +Ld+f L +((1+f )IE)LUE]!L '
Level of Servfce and Other Pedormance Measures‘ N
Level of service including passing lane LOS,, (Exhibit 20-3 or 20-4} 5
54.3

Peak 15-min total travel tlme TT,s(veh h) TTy5= VMT,/ATS
MNotes S . B

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

4, vie, VMT i and VMT,, are caloulated on Directional Two-Lane Highway Segment Worksheet,
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Y SEGMENT WORKSHEET

DIRECTIONAL TWO-LANE HIGHWA

Analysis Time Pertod AM Peak Hour

Genaral Information Site information

Analyst KL Highway / Direction of Trave! Foresthilt Road - WH - Mitig.
Agency of Company MRO Engineers, Inc, FromiTo Spring Garden o Todd Vafley W
Date Performed 22707 Jurisdiction Flacer County

Analysis Year

Year 2030 Withou! Foresf Ranch

Project Dascription;  Foresthill Divide Community Flan

input Data.
“““““““““““““““ Y Sheulderwidh ___ h |
-— Lare widih L3 F~7 Class | highway F Class 1l highway
> | _Lane widih it Terrain [ teve T Rolling
_____________ ¢ Shewlderwiath 1| Grade tength 770 mi  Upidown -34
Peak-hour factor, PHF .88
S i b1 . Mao-passing zone 50%
Agient fengih, L mi
1 Shoo Hort frrow 7o Trucks and Buses . Py 2%
% Recreational vehicles, Py 2%
Analysis direction vol., ¥, 805veh/h Access poinls! oy 5
Opposing direction vol., V, 328vehih
Average Travel Speed
Analysis Direclion {d) Opposing Birection (o)
Passenger-car equivalents for trucks, Ep {Exhibit 20-9 or 20-15} i1 57
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 of 20-17} 1.0 1.0
Heavy-vehicle adjustment factor, f,=1/ {1+ Pr{E;-11+Pg{Eg-1} } 0.988 0.915
Grade adjustment factor 1, f (Exhibit 20-7 or 20-13) 100 0.98
Dirgctional flow rate?, vi(pofh) vi=V/PHF " fg) 689 415
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
) , Base free-flow speed?, BFFSgy 80.0 mih
Field measured speed?®, Se, mifh . . . ;
Adj. for lane width and shoulder width,? fi5(Exh 20-5} 0.0 mih
Observed volumad, V, vehih ' . - )
. Adi. for access points?, f, (Exhibit 20-6) 1.3 mith
Free-flow speed, FFS, FFS=Sp,+0.007V6B{V/ fyy ) mith :
3 . . ) Free-flow speed, FFS; (FSS5=BFFSA5-f,) 58.8 mith
Adjustment for no-passing zenes, fp  (Exhibil 20-19} 2.2 nh 480 mi

Percent Time-$pemt-Following

Average travel speed, ATS=FFS-0.00776v 1

Analysis Direclion {d) Opposing Direction (o)
Fassenger-car equivalents for trucks, E{Exhibit 20-10 or 20-16) 1.0 1.0
Passanger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-18) 1.0 1.0
Heavy-vehicle adjustment factor, §,,=1/ {1+ PH{Er-1}+Pg(Ex-1) ) 1.600 1.000
Grade adjustment factor?, f (Exhibit 20-8 or 20-14) 1.00 .94
Directional flow rate?, vi{pe/)=VHPHF " f2) 688 365
Base percent lime-spent-following?. BPTSF(%)=100(1-8%" } 53.9
Adj. for no-passing zone, f, (Exhibit. 20-20) 288
Percent time-spent-following, PTSF(%)=BPTSF+ 782
Leve! of Service and Other Performance Measdres . L
Level of service, LOS (Exhibit 20-3 o 20-4) 2]
Volume to capacity ratio, vic=Vf 1,700 0.47
Peak 15-min vah-miles of travel, YT, {veh- mi=0.28L {W/PHF) 292
Peak-hour vehicle-miles of travel, YMTggiveh- mi=VL, 1029

Peak 15-min total lravel time, TT ;g{veh-h)=VMT /ATS
Nows T T T AT

2. If vfvg OF v,) »=1,700 pesh, terminale analysis—-the LOS is F.

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

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

5, Use alternative Equation 20-14 if somg trucks operate at crawl speads on a spacific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE WORKSHEET

General formation Site Information

Analyst RikL Highway of Travel Foresthill Road - W8 - M:'!rg.
Agency or Company MRO Engineers, Inc. FromiTo Spring Garden to Todd Valley W
Date Performed 227407 Jurisdiction Placer County

Analysis Time Period AM Peat Hour Analysis Vear Year 2030 \Withou! Forest Ranch
Project Bescription:  Foresthilf Divide Commumry P;an

Input Data

¥ Class | highway f_" Class Ii highway

L Opposing direction -—
— Aratysis dirsetton —
Ly I—pl Litg Ly
(L, Srow Pherthy Arvo:

Total length of analysis segment, L, { mi} i7
Length of two-lane highway upstream of the passing lane, L, { #) 3
Lenpth of passing lane wmcluding tapers |, Ly (2} 08
Average travel speed, ATS, (from Directional Two-Lane ighway Segment Worksheet) 489
Pereent time-speal-following, PTSF, (from Directional Twa-Lane Highway Scgment 282
Woiksheet) .
Level of servige?, LOS, {om Divectional Two-Lase Highway Segment Worksheet) Iy
Average Travel Speed o
Downstream length of two-lane mghway within effechive length of passing lane 170
for average travel speed, L, ( mi) {Exhibit 20-23) ]
Length of lwo-lane highway downslream of effective length of the passing lane

-4.30
for avg travel speed, Ly (mf) L=l (L L L)
Adj. factor for the effect of passing lane on average speed, {, {Exhibit 20-24} [Ny
Average travel speed including passing lane?, ATSy = (ATS, L)/ (L +Ly+ Sis
ot (2Lgf{1+h) )
Percent tima-Spent-Following -
Downstream length of two-lane highway within effective length of passing lane 580
for percent time-spent-foliowing, L, { mi{Exhibit 20-23) '
Length of two-lane highway downstream of effective length of the passing lane
for percent-time-following, -3 4G

Ly (=L (L, Lot baa)
Adj. factor for the effect of passing lane on percent time-spent-following, fa 0.62
{Exhibit 20-24}
Percent time-spent-following including passing lane?, PTSF (%) 575
PTSF = PTSF [ L +Lﬂ+f +((1 +HoH2)Lg WL '
Levef of Serv.fce and ther Pedormance Measwes‘
Level of service including passing lane LOS,, {Exhibit 20-3 or 20-4} C
37

Peak 15-min total travel time. TT,S(\reh h) TT,.;. vw,smsp,
Notes SR P : X

1.1 LOSd=F, passing fane analysis cannol be performed,
2. L, <0, use alternative Equation 20-22.
3. If Ly<0, use alternative Equation 20-20.

4. vic, VMT,; and VMT,; are calculated on Directional Two-Lane Highway Segment Worksheel.
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Analysis Time Period AM Peak Hour

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General information i Site Information . ) ) .
Anakyst ML Highway 7 Direction of Travel Foresthiff Road - WE - Aitig.
Agency or Comparny MRC Engineers, inc. FromiTo Todd Valtey W to Ohe! Hill Ct,
Date Performed 212707 Jurisdiction Placer Counly

Analysis Year

Year 2030 Without Forest Ranch

Project Description.  Foresthill Divide Community Plan
fnput Data '

¥ Shoulderwickh i

- L_ane width Lt
—— | Lane width it
Shouldar width fl

o — — e - Y= cmo i

Segmerd length, L mi

487vehih
353vehih

Analysis direction vol., V
Cpposing direction vol., V,

F’- Clase 1 highway
Tarrain I_ Level

Peak-hour factor, PHF
Mo-passing zone

Access points! mi

r- Class I highway

Grade Lengf  7.20 mi

Sy Hofih ArTow % Trucks and Buses , P
% Recreational vehicles, Py

f_ Folling
Upfdawn  -3.0
a.v7a

500
2%
2%

4

'Avérage Travel Speed

Analysis Direction {d) Opposing Bwection {o)
Passenger-car equivatents for trucks, E; (Exhibit 20-9 or 20-15) 1.9 5¢
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1o 1.0
Heavy-vehicte adjustment factor, £, =1/ (1+ P{E-1)+Pr{ER-1}) 0.898 0.927
Grade adjustment factor 1, fg (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate?, vi{pei) v=VHPHE T Ta) 610 484
Frae-Flow Speed from Figld Measurement Estimated Free-Flow Speed
. . Base free-flow speed?. BFFSg, 600 mih
Field measured speed?, Sp, mi/h ) _ )
Adj for lane width and shouider width.? i g{Exh 20-5} 0.0 mih
Observed volume?, V, vehih i . L .
: Ad]. for access points?, [, (Exhibil 20-5) 1.0 mif
Free-flow speed, FES, FFS=8g,+0.00776(V{ fiy ) midh )
. . - . Free-flow speed, FFS, (FSS=BFFS- ¢-i,) 58.0 mith
Adjustment for no-passing zones, f,,  (Exhibit 20-18} 1.9 mih 486 mih

Percént Time-Spent-Following .

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

Aﬁa!ysis Direction {d) Cpposing Direction {o)
Passenger-car equivalents for trucks, Ef(Exhibit 20-10 or 20-16} 1.0 1.0
Passenger-car equivalents for RVs, Eg {Exhibil 20-10 or 20-18) 7.4 ig
Heavy-vehicle adjustment faclor, f,=1/ {1+ PH{Es-T1H+Pg{Eg-1} ) 1.000 1.000
Grade adjustment factor’, fg (Exhibit 20-3 or 20-14) 1.00 293
Dirgctional flow rated, vi{pofh)=V/(PHF fy" fa) 508 478

Base percent time-spent-foliowing®, BPTSF(%)=1 00(1-e=\fd" } 57.5
Adj. for no-passing zone, f, (Exhibit, 20-20) 317
Percent time-spent-following, PTSF(%)=BPTSF+f 783
Levef oF Service and Other Performance Measires . - v-. = = S
Level of service, LOS {Exhibit 20-3 or 20-4) 4}
Valume {o capacity ratio, \r.fc=\.-"pa' 1,700 0.36
Peak 15-min veh-miles of lravel, VMT,; (veh- mi)=0.25L(VIPHF) 183
Peak-hour vehicle-miles of ravel, VMT4{veh- mi=V*L, 577

2.8

Peak 15-min total travel time, TTglveh-n}=VMT,/ATS

w5 B

2. I vfvy or v,) >=1700 pohh, terminate analysis--the LOS is F.

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

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

5. Use allernative Equation 20-14 ¥f some lrucks operate at crawl speeds on a specific downgrade.
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DIRECTIONAL '{WO LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE WORKSHEET

General Information ) Site Information

Analyst MKL Highway of Travel Foresa‘hjf.f Foad - WE - Mitig.
Agency or Company MRO Engineers, inc. FromiTo Todd Valfey W to Owl Hilt CI.
Date Performead 227407 Jurisdiction Flacer County

Angiysis Time Period Al Peak Hour Analysis Year Year 2030 Withoutf Forest Ranch
Projecl Description;  Foresthill Divide Community Plan

input Data : ’ )

F Class | highway r Class |l highway

-~ Opposing direction -~
—> Analysis direction —
Lu Lpl Lo Lc!
.L; | Show Harih Errow

Total leugth of analysis scgnent, L { mi) f2
Length of two-lane highway upstecamn of the passtog lane, L, ( #0) &3
Length of passing lane including tapers , Ly, (i) &6
Average teavel speed, ATS, (from Directional Two-Lane Tlighway Segment Worksheet) 44.6
Percent Ume-spent-following, FTSE, (from Dhrectional Two-Lane Highway Segment 25 3
Worksheet) .
Level of service!, LOS, (from Dircctional Two-Lane Htgh\vay Sepment Worksheet) 2
Average Travel Speed =
Downstream length of two-lane highway within eﬂectlve lenglh of passing laneg I
for average travel speed. L, { mi) {Exhibit 20-23) ’
Length of two-lane highway downstream of effective length of the passing lane a0
for avg travel speed, Ly (M L=l (L L+ Ly o
Ad}. factor for the elfect of passing lane on average speed, f (Exhibit 20-24) 1ir
Average travel speed including passing lane2, ATSy = (ATSy" Ly} / (L Lg+ 524
{Loffp* (2Lg, 1 +60) )
Percent Time-Spent-Foliowing . ) .
Downstream length of fwo-lane highway within el’fechue Ienglh of passing lane e
for percent time-spent-following, L, { m{Exhibit 20-232) )
Length of two-lane highway downstream of effective length of the passing lane
for percent-time-following, 613
Ly (mf=l-(by* Lot Loeh
Ad). factor for the effect of passing lane on percent time-spent-following, T 6.62
{Exhibit 20-24)
Percent time-spent-following including passing laned, PTSF (%) 50

PTSFy= PTSFG L y+Latulat S Dol '
Leve! of Sewlce and Other Performance Measures‘
Level of service including passing lane LOS (Exhibit 20-3 or 20-4) [

Peak 15-min total travel time, Tfﬁ(veh‘h} 'l'l'15 VMT‘SJATSP,

3.3

Motas_

10f LOS‘,=F, passing lane analysis cannet be performed.
2 1f L4 <0, use alternative Equation 20-22.
3. If Ly=0, use alternative Equation 20-20.

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

General informétion | Stte information

Analyst KL Highway / Direction of Tra\.rer Foresfhm Road - EB - Milig.
Agency of Company AR Engineers, Inc. FromiTo Eridge to Spring Garden Road
Bale Performed 22707 Jurisdiction Flager Counjy

Analysis Thne Period PM Peak Hour Analysis Year Year 2030 Withou! Forest Ranch

Project Description

Foresthill Divide Communidy Plan

Input Data
_____________ ¥ Sheulderwidth  __ _  h |
- Lane widih H F’“ Class | highway l_ Class !l highway
> 3 Lane width R Terrain " reve I Rolling
el Y Shoulderwidth 1| Grade Length  4.00 mi  Upidown 3.0
- Paak-tour factor, PHF (.88
5 0l L - No-passing zone 30%
egmentlength, L, _ mi g
g ! Show Tarh frow 0 TTucks and Buses , Py 1%
% Recreational vehicles, Py 2%
Analysis direction vol., Vg #98vehih Access poinls! mi 2
Opposing direction vol | V, 341vehih
Average Travel Speed . .
Analysis Direction (d) Opposing Dirgstion (0)
Pasgengar-car aquivalants for trucks, Ey (Exhibil 20-9 or 20-15) 57 7.2
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, f, =1/ {1+ PH{E;-1H#P{Ep-1} ) 0.855 0998
Grade adiustment factor 1, f; (Exhibit 20-7 or 20-13} 0.45 1.00
Directional flow rate?, vi{pe/h} vieVIPHE " o) 1126 388
Free-Flow Speed from Field Measuremenl Estimated Free-Flow Speed
) , Base free-flow speed’, BFFS,,, 60.0 mith
Field measured spead?, Sg, mih . . . ;
Adj. for lane width and shoulder width,® f ¢{Exh 20-5) 0o mih
Observed volumes, V; vehfh i . . )
. Adj. for access points?, [, {Exhibit 20-5} 0.5 il
Free-flow speed, FFS; FFS=8.,+0.00778(V{ fyy ) miff )
. . L ) Free-flow speed, FFS, (FSS=BFF5-f g1} 59.5 mif
Adjustment for no-passing zones, f, {Exhibit 20-19} 1.7 mith 460 mih

Percent Time-Spemt-Foliowing -

Average travel speed, ATS=FF5-0.00776v f,

Anailysis Direclion {d) Opposing Direclion (o)
Passenger-car equivalents for rucks, E4(Exhibil 20-10 or 20-16) 1.0 1t
Passenger-car equivalents for RVs, E, (Exhibit 20-10 or 20-18) 1.0 1.0
Heavy-vehicle adjustment factor, {;, =1/ {1+ PH{E;-1)+Pg(Eg-1} } 1.000 0.9%9
Grade adjustment factor, f; {Exhibit 20-8 or 20-14) 0.97 1.00
Directional flow rate?, vipeh)=VPHF " f5) 1053 388
Base percent lime-spent-following®, BPTSF (%)= 100(1-ea¢" } 74.2
Adj. for no-passing zene, 1,,, (Exhibit. 20-20) 14.6
Percent time-spent-following, PTSF{%)=BPTSF+f B4.8
Level of Service and Other Performancé Measures
Lteval of service, LOS {Exhibit 20-3 or 20-4) E
Volurne to capacity ratio, vic=V,/ 1,700 066
Peak 15-min veh-miles of travel, YMT 5 {veh- mi=0.25L (V/PHF) 2758
Peak-hour vehicle-miles of travel, VMT ggiveh- mi=v*L, 9709

Paak 15-min totaf travel llme TT,S(veh h) \«’MT1 5.f,"\TS

Hotas -

88.9

2. If wilvy or w3 »=1,700 pchh, terminale analysis--the LOS is F.

3. For the analysis direction only.
4. Exhibit 20-249 provides factors a and b.

1. If the hlghway is extended segmeni (Ievel) ar rollmg lerrain fG 1 0.

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

Gareral Information Site Information

Analyst Ffif Highway of Travel Foresthill Road EB Mmg
#gency or Company RO Engineers, inc FromfTo Bridge to Spring Garden Road
Date Performed 2127007 Jurisdiction FPlacer Counly

Analysis Time Period Pl Peak Hour Analysis Yaar Year 2030 Without Forest Ranch
Project Description:  Foresthilf Divide Commumry Plan

inpiut Data .

IT Class | highway l— Class Il highway

-~ Oppesing dirsction -
— Ariedysis direction —yr
Lu E-pl L Lo
L Shoi Hueth Priow

Total length of analysis segment, L, { #) 0.8
Length of two-lane highway upsiream of the passing lane, L, ( m4) 1.5
Length of passing lane including tapers , Ly (#0) 76
Average travel speed, ATS, (from Dircclional Two-Laae Hhighway Segment Worksheet ), 460
Percent time-spent-following, PTSE (from Directional Twa-Lane Highway Segment P
Worksheet) '
Level ol service!, LOS, (from Dircetional Tweo-Lane Highway Segiment Worksheer) F
Average Fravel Speed s
Bownstiearm length of two-lane highway within effective leagth of passing laneg ,
for average travel speed, Ly, ( mi) (Exhibit 20-23) i
Length of two-lane highway downstream of effective length of the passing lane
for avg travel speed, Ly ( mi) L=l (Ll v Ly ) 00
Adj. factor for the effect of passing lane on average speed, T, (Exhibit 20-24) L1
Average travel spead including passing lane?, ATS| = (ATSy" L}/ {L,+Lg+ 195
(Lp!‘[fpl>+ (2Lﬂef( 1 +fpl)) )
Percent Time-Spent-Folfowing I
Downstream length of two-lane highway within effeciive lenglh of passing lane
for percent time-spent-following, Ly, { mExhibit 20-23) 60
Length of two-lane tughway downsiream of effective length of the passing lane
tor percent-time-following, T
Ly {mi=leflyr Lyt Ly,)
Adi. factor for the effect of passing lane on percent time-spent-following, f, 662
{Exhibit 20-24) ]
Percent time-spent-following including passing lane?, PTSF (%) 583

PTSFp,— PTSFd[ L tlgttplor((l +fp,}fe)deyL, '
Leve.' of Serv_ 1 arzd CrherPerformance Measures"
Leval of service including passing lane LOS, (Exhibit 20-3 or 20-4) C

Paak 15 min total travet ime, TT,s{veh h} TT15 VMT15J'ATSP,

Notes -

1. HLOS,=F, passing lane analysis cannot be performead.
2.1f L <0, use alternative Equafion 20-22.
3. 1f Ly<0, use alternative Equation 20-20.

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

General information “t Site Information -

Analyst Lictl Highway ¢ Direction of Travet Foresthift Road - W8 - Mitig.
Agency or Company MR Engingers, Inc. FromiTo Bridge fo Spring Garden Road
Date Performed 2/3V07 Jurisdiction Flacer County

Analysis Time Period PM Peak Hour Analysis Year Year 2030 Without Fores! Ranch

Project Description:  Foresthilf Divide Community Plan

input Data
3 Shoulder width fl
.—— Lane widtli it
— U Lane width N
_____________ ‘ :_ S_h DE I(I_e r:\liiki]_ —_T _':__'it —4
Segment fength, L) mi
Analysis direction vol | ¥y 3 fvehth
Opposing direclion vol., V, g99vehih

I7 Class | highway

Terrain ]‘" Level l" Rothng
Grade Length  4.00 mi Upidown  -3.0
Peak-hour facior, PHF 0.76
MNo-passing zane Ll

Shavr ol Artov % Trucks and Buses , Py 4%

% Recrealional vehicles, Py 2%

Access poinls! mi

|_ Class I highway

2

Average Travel Speed -

Analysis Direction (¢) Qpposing Direction (o)
Passenger-car eguivalents for trucks, E; {Exhibit 20-9 or 20-15} 1.2 a7
Passenger-car equivalents for RV's, Eg (Exhibit 20-9 or 20-17) io 1.¢
Heavy-vehicle adjustment factor, Ty, =1 (14 PH{Ep-1HPR{Eg-1) ) 0.992 0.542
Grade adjustment factor 1, e (Exhibit 20-7 or 20-13) r.o0 .95
Directional flow rate?, vipefh) vaVAPHE L tg) 452 1479

Free-Flow Speed from Field Measureamant

Estimated Free-Flow Speed

Field measured speed?, Sg, mih
Observed volume3, V; vehih
Free-flow speed, FFS,; FFS=So,+0.00776(V{ fiy ) i
Adjustrment for no-passing zones, 4, (Exhibit 20-19) 0.6 mith

Base free-flow speedd, BFFS.y 60.0 mih
Adj. for lane width and shoulder width,? [ g{Exh 20-5) 00 mih
Ad). for access points?, {, (Exhibit 20-5) a5 mith
Free-flow speed, FFS; (FSS=BFFS-f -f.) 535 mih
43.8 mih

Percent Time-Spent-Foltowing

Average travel spesd, ATS=FFS-0.00??SVp-1’n9

Analysis Dirgction (d)

Oppesing Diraction (o)

Passenger-car equivalents for trucks, E{Exhibit 20-10 ¢r 20-16) 1.1 1.0
Passenger-car equivalants for RVs, B (Exhibil 20-10 or 20-16) 1.0 1.0
Heawy-vehicle adjustment factor, §,=1/ {1+ P{Er-1)+PgilEg-1} } 0.996 1.000
Grade adjustment faclor®, {, (Exhibit 20-8 or 20-14) 1.00 Q87
Directional flow rate2, vipofh)=VIPHF " 1) 450 121g
Base percent time-spent-following®, BPTSF(%)=100(1 -gavg”) 567
Adj. for no-passing zone, f,, (Exhibit. 20-20} 19.2
Percent time-spent-following, PTSF(%)=BPTSF+{ £1.9
Level of Service and Other Pérformance Measures
Level of service, LOS (Exhibit 20-3 or 20-4) D
Volume to capagity ratio, wie=\ /1,700 027
Peak 16-min veh-miles of travel, VMT,4 (vah- mi}=0.25L{V/PHF} 12971
Peak-hour vehicle-miles of travel, ViMTg{veh- mA=\L, 3683

27.6

Peak 15-min total travel time, TT,{veh-R)=VMT JATS
Notes PR DS

21 vilvg oF ¥,) >=1,700 pei, terminate analysis--the LOS is F.

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

1. I the highway is extended segment {level} or rolling terrain, fG=1.0.

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

General information - Site Information .

Analyst MKL Highway of Travel Foresthill Road - WEB - Mitig.
Agency or Company MRQ Engineers, Inc. FromiTo Eridge to Spring Garden Road
Date Performed 2027007 Jurisdiction Fiacer Countfy

Analysis Time Period PM Peak Hour Analysis Year Year 2030 Without Forest Ranch
Project Description: Foresfhn‘.f Divide Community Plan

Input bata

F7 Class | highway N Class 11 highway

-~ Dpposing dirscion -
— Analysis direction —
Lu I-pl Ld(e LEI
) L S Hoeily Bivany
Total length of analysis segment, L { m1) 1.8
Length of two-lanc kighway upstream of the passiayg lane, L, { 1) 2.2
Length of passing lane includmg tapers , Lot { niy 6.3
Average travel speed, ATS {rom Directional Two-Lane Highway Segment Worksheet) 439
Percent time-spent-following, PTSI, (from Directional Two-Lane Highway Segment 619
Worksheat) I
Level of service!, LOS, (from Directional Two-Laue ngt:way chmcm Waorksheet) 2]
Avemge Travel Speed
Downslieam length of two-lane hlghway within effech\re Iength of passing lane 170
for average travel speed, Ly, ( ) (Exhibil 20-23} ’
Length of two-lane highway downstream of effactive length of the passing lane
.48

for avg travel speed, Ly { mf) Lyl (L Lyt Ly
Adj. factor for the effect of passing lane on average speed, §, (Exhibit 20-24} f.40
Average travel speed including passing lane?, ATS, = (ATS " Lyj /7 (L +hyt 63
(Lot (2L g1+, ) '
Percent Time- -Spent-Foliowing - ;
Downstream length of twa-lane highway within effecuve Ienglh of passing lane 170
for percent time-spent-following, Ly, { m(Exhibit 20-23) .
Length of twa-lane highway downstream of effective length of the passing lane
for percent-time-foflowing, 560
Ld ( mf):l-!'(l—u"' Lpl+ Lde)
Adyj. factor for the effect of passing lane on percent time-spent-following, fﬂ, 061
{Exhibit 20-24}
Percent time-spent-foliowing including passing laned, PTSF %) 43

PTSF = PTSFd[ L +Ld+f,|Lg,+({1+fp|)!2)Lde]1L '
Levef of Seivice and Other Perfcrmance Measure ;4
Level of service including passing lane LOS,, (Exhibit 20-3 or 20-4) %

Peak 15 -min tola! travel time, TT15(veh h) Tf, 5= VMT,5!ATS

258

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

4. vic, VIMT, 5 and VMT, are calculated on Directional Two-Lane Highway Segment Worksheet.
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Y SEGMENT WORKSHEET

DIRECTIONAL TWO-LANE HIGHWA

General Information Site information S .

Anzlyst KL Highway / Direclion of Travel Foresthilf Road - W8 - Mitig.
Agency or Company MRO Engineers, Inc. FromiTo Spring Garden fo Todd Valley W
Date Performed ZIZTA7 Jurisdiction Placer County

Analysis Time Period P Peak Hour Analysis Year Year 2030 Withou! Forest Ranch

Project Description.  Foresthil Divide Communily Plan

Input Data

Shoulder width

|— Class 1 highway

-— Lane width I.:; Class | highway
N | Lane viidih Terrain T Level I~ Rolling
| y_houlderwidih | Grade Length  1.70 mi  Upidown -3.4
______________ Peak-hour factor, PHF 088
P | I - - Mo-passing zone 50%
eament lengi by . mi oo T ey % TrUCks and Buses Py 3%
% Recreational vehicles, Py 2%
Analysis direction vol., V, 283vehth Access poinlsf mi 5
Opposing direction vol., ¥V, 57 vehih
Average Travel Speed ) )
Analysis Direction {d) Cpposing Dirgction (o)
Passenger-car equivalents for lrucks, Ey (Exhibil 20-9 or 20-15) 1.2 4.3
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.0 1.4
Heavy-vehicle adjustment factor, =1/ {1+ P{E;-1)+Pg(Ex-1)) 0.994 0909
Grade adjustment factor ', fg (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate?, viipoh) visVHPHE "™ o) 438 716

Fraz-Flow Speed from Field Measurement

Estimated Free-Flow Speed

Field measured speed®, Sqy it
Observed volume®, V, vehih
Free-flow speed, FFS, FFS=Sg,+0.00776(V/ f,, } midh
Adjustment for no-passing zones, f,,  {Exhibit 20-19) 1.2 mih

Bage free-flow speed?, BFF Sy, 60.0 mith
Adj. for lane width and shoulder width,? f o(Exh 20-5) 0.0 mith
Adj. for access points?, fy {Exhibit 20-5) 1.3 mih
Frea-flow speed, FFS, (FSS=BFFS-f g{,) 588 mih

Percent Time-Spart-Following

Average travel speed, ATS=FF8-0.00776v1,, 48.6 mih

Anaﬁrsis Direction {d) Opposing Direction {0}

Passenger-car eguivalents for lrucks, Ex{Exhibil 20-10 or 20-16) i1 1.0
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) o0 1.0
Heavy-vehicle adjustment factor, fy, =1/ {1+ Pr(E- T4 PR{Ep-1) ) 0.997 1.000

Grade adjustment factor!, fg (Exhibit 20-8 o 20-14) 1.00 a.94
Direclional fow rate?, v{pofy=V/PHF " {5) 437 690

Base percent time-spent-following®, BPTSF(%)=100{1-e2d"} 49.7

Ad]. for no-passing zone, f, (Exhibit. 20-20) 28.3

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

Lavel of Service aid Other Performance Measires

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

Volume to capacily rabia, w’c=\.-"?! 1,700

Peak 15-min veh-miles of travel, YMT ; {veh- mi=0.25L (V/PHF)

Peak-hour vehicie-miles of travel, YMTglveh- m)=V"L,

Peak 15-min lotal t

ravel ime, TT,5(veh-h)=VMT,/ATS

Motes i

1. If the highway is extended segment {level} or rofling terrain, {G=1.0 .
2.1 wvy or v} »=1,700 pefh, tefminale analysis--the LOS is F.

3. For the analysis dirgcfion 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 PASS]NG LANE WORKSHEET

General Information Site Information

Analyst MKL Highway of Travel Foresthft Road - WB - Mty
Agency or Gompany MEQ Engingers, Inc. Spring Garden fo Todd Valley W
Oate Performead 22707 Flacer County

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

input Data '

F’— Class | highway l_ Class Il highway

PTSFpI PTSFd[L +Ld+me +((‘| +fp|)f2)de]fL‘

-~ Opposing direction -
—> Analysis direction —
Lu I-pl Lo I-tl
L S Hoelh Byrow

Fobal length of analysis segment, L, { mid} 1.7
Lenpth of two-laue highway upstremn of the passing lane, L, ( wi) [
Length of passing lane including tapers , Ly (mi} 0.8
Averape travel speed, ATS, (frotm Directional Two-Lane Highway Sepinent Worksheet) .6
Percent lime-spent-following, PTSE, (from Directional Two-Lane Hlighway Segment Y
Worksheet)
Level of serviee!, LOS, {from Directianal Two-Lane “Ibhwa}' Segineat Worksheet) &
Average Travel Speed
Downstrearm length of two-lane highway w:th:n effective lenath of passing lane 170
for average travel speed. Ly, { mi) (Exhibit 20-23) '
Lenath of two-lane highway downstream of effective length of the passing tang

f.30
for avg travel speed, Ly (m) Ly-Lp(L ol L)
Adj. factor for the effect of passing lane on average speed, 1, (Exhubit 20-24) i
Average travel speed inchuding passing lane?, ATSy = (ATS " Lo} (Lt byt 518
(L tal® (2hge /{1400 )
Percent Tlme-Spem Foﬂ'owmg - : :
Downslream tength of two-lane highway within eﬂectwe lenglh of passing Iane 780
for percent time-spent-following, L4, { aWH{Exhibit 20-23} '
Length of wo-lane highway downstream of effective length of the passing lane
for percent-time-following, 740
Ly (m)=le bt Lot Ly
Adj. factor for the effect of passing lane on percent time-spent-following. 1 0.61
(Exhibit 20-24)
Parcent time-spent-following including passing lane?, PTSF (%) iid

Levei of Servfce and therPe:formance Measures‘

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

3.6

Peak 15 -Iin tolal travel time, Tl",s(veh h} Tr,s— VMT,SJATSp,
Notes . . R s

1. 4 LOS,=F, passing lane analysis cannot be performed.
2.1f Ly <0, use alternative Equation 20-22.
3. Ly=0, use alternative Equabion 20-20

4, vic, VIMT 5 and VM T, are calculated on Directional Two-Lane Highway Segment Worksheet,
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Y SEGMENT WORKSHEET

DIRECTIONAL TWO-LANE HIGHWA

General information Site Infermation :

Analyst WKL Highway / Direclion of Travel Foresthil Road - WEB - Mitig.
Agency or Company MRO Engineers, Inc. From/To Todd Valley W to Owi Hiif Ct.
Date Performed 2127007 Jurisdiction Placer County

Analysis Time Period Pid Peak Hour Analysis Year Year 2030 Withoul Forest Ranch

Project Descaption.  Foresthill Divide Commurity Plan
fnput Data L

_____________ ¥ Shoulderwickh . _ |
-— F Lane widih .
—— L Lang viidth o h
_____________ +_Shoulderwidth &
Segmentiength. Ly ... 11
Analysis direclion val., V, 3s0venih
Cpnosing directon vol, VY 43tvehin

]7 Class | highway

Terrain I“ Level I_ Rolling
Grade Length 1.20 mi Upfdown  -3.0
Peak-hour tactor, PHF 88
No-passing zone 509%

Shove Hotlh Srro % Trucks and Buses , Py 4%
% Recreational vehicles, Py 2%
Access points! i 4

l'_ Class Il highway

Average Travel Speed

Analysis Dirgetion (d) Opposing Direction {o)
Passengear-car equivalents for trucks, Ep (Exhibit 20-9 or 20-15) 1.2 5.0
Pagsenger-car equivalents for RVs, Eg, (Exhibit 20-2 or 20-17} 1.0 1.0
Heavy-vehicle adiustment factor, fi,, =1/ (i+ PrlEr-1)+PgiEp-1) ) 0.952 0.863
Grade adjustmant factor 1, fg (Exhibit 20-7 oi 20-13) 1.00 1.00
Directional flow rate?, vi{pcih) vi=VAPHF " o) 447 568
Free-Flow Speed from Field Measuremeant Estimated Free-Flow Speed
] . Base free-flow speed®, BFF Sy, 0.0 mith
Field measured speed?, Seyy mifh _ . , -
Adj. for lane widik and shoulder width,? f, s{Exh 20-5) 0.0 mith
Observed volume?. V, veh/h } , . ;
. Adj. for access points?, f, (Exbibit 20-5) 1.0 mith
Free-flow speed, FFS, FFS=8c,+0.00776(V/ 1, ) mich )
i ) N _ Free-flow speed, FFS, {(FSS=BFFS- o1, 58.0 MM
Adjuslment for no-passing zones, f,,  {Exhibit 20-19) 18 mih 499 mib

Percert Time-Spent-Following

Average tiavel speed, ATS=FFS-0.00776v .,

Analysis Directian {d) Opposing Divection (o}

Passenger-car equivalents for trucks, Ep{Exhibit 20-10 or 20-18} i1 1.0
Passenger-car equivalenis for RVs, Eg {Exhibit 20-10 or 20-16} 1.0 1.0
Heavy-vehicle adjustment factor, fi, =1/ {1+ Pr(E-1)+PgiEg-1) ) 0.996 1.060
Grade adjustment factor?, fg (Exhibil 20-8 or 20-14) 1.00 0.93
Directional flow rate?, v(po/hj=VAPHF " fs) 399 523
Base percent time-spent-following*, BETSF(%)=100{1-e>a" ) 44.9
Adi. for no-passing zone, f,, (Exhibit, 20-20} 335
Percent time-spent-following, PTSF{%)=BPTSF+ 5.4
‘Level of Sarvice and Other Performance Measures - . L
Level of service, LOS {Exhibit 26-3 or 20-4) 9
Volume ta capacity ratio, vic=V/ 1,700 024
Peak 15-min veh-miles of travel, VMT s (veh- mi)=0.25L {V/PHF) 713
Peak-hour vehicle-miles of travel, VMTggiveh- miy=v'L, 420

2.4

Peak 15-min total travel time, TT,5{veh-h}=VIMT /ATS

2, i vifvy or v} »=1700 pc/h, terminate analysis--the LOS is F.
3. For the analysis direction cnly.
4. Exihibit 20-21 provides factors 2 and b,

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

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

Analysis Time Feriod P Paak Hour

‘General information Site Information

Analyst L Highway of Trave! Foresthilf Road - WB - Mir:'g.
Agency or Company MRO Cngineers, fnc. FromiTo Todd Valley W to Owl Hiff Ct.
Date Performed 2/27/67 Junsdiction Placer County

Analysis Year

Year 2030 Withou! Forest Ranch

Project Gescnption;  Foresthill Divide Community Plan

Input Data

F?' Class | highway [_ Class |l highway

- Opposing dirsetion -
—r Aralysis direction —
Ly Lpl Lo Ly
.Lj Srow Nonth Sreowy
Totai length of anaiysiz segment, L, { o) 12
Length of two-lane highway upstrean of the passing lane, L, { 2t} 0.3
Length of passing lane including tapers , L, (1} 0.6
Average travel speed, ATS, (from Directional Two-Lane Highway Segment Warksheet) 19.9
Pereent time-spent-following, PTSF {from Directional Two-Lane Highway Sepment 594
Workshest)
Level of service!, LOS, (frem Directional Two-Lane Ihghway Segmem Worksheel} o
Average Travel Speed
Bownstream length of two-lane highway wilhin effective length of passing lane 170
for average travel speed, Ly, (/i) {(Exhibit 20-23} '
Length of two-lane highway downsiream of effective length of the passing lane 15
for avg travel speed, L, (M) L=l L rhyt Logd )
Adj. factor for the effect of passing lane on average speed, f;, (Exhibit 20-24) 140
Average tavel speed including passing lane?, ATS, = (ATSy L)/ {L,+Lyt sys
(Lo Lo /(T4 )) )
Percent Time-Spent-Following : :
Downstream length of two-lane highway within effective Iength of passing lane 812
for percent time-spent-following, Ly, { mi{Exhibit 20-23) '
Length of twe-lane highway downstream of effective length of the passing lane
for percent-time -following, R ¥4
Lo (mimle(ly Lyt Ly
Adj. factor for the effect of passing lane on percent time-spent-fellowing, £, 061
{Exhibit 20-24)
Percent time-spent-following including passing lane®, PTSF {%) Y
PTSFp, PTSF‘,[ L +La+fp,i_p,+((1+fp,)12)Lde]!L
Leve! of, Serwce and Orher Performance Measures‘
Leve! of service including passing lane LOS, (Exhibit 20-3 or 20-4) B

2.2

Peak 15-min total trauel llme TT,s(veh h} TTys=

VT (5/ATS,,
Notes o

1.1 LOS,=F, passing tane analysis cannot be parformed.
2.1f Ly <0, use aliernative Equation 20-22.
3. If Ly=0, use alternative Equation 20-20.

4. vic, VMT 5 and VM T, are cafculated on Directional Two-Lane Highway Segment Worksheet,
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3: Auburn Ravine Road & Bowman Road 2030 Without Forest Ranch Conditions
HCM Signalized Intersection Capacity Analysis AM Peak Hour

o
1900 1900 1800 1900 1900 1900 1900
40 40 40
1.00 -1.00 1.00
100 1.00 0.98
100 100 1.00
100 1.00 085
0.95 100~ 1.00
1770 1863 1548
095 1.00 1.00
1770 1863 1548

overel
t.ane Configurations
Ideal Flow {vphph
Total Lost time (s)
Lane Util. Factor
Frob, ped/bikes
Flpb, pedibikes
Frt
Flt Protected
Satd. Fiow (prot)
Flt Permitted
Satd. Flow (perm)

Volume {vph} _ 377 o 0 0 188 195 ~ 5%
Peak-hour factor, PHF 082 082 092 (092 (062 092 092 092 082 0902 9092 092
Adj. Flow (vph) .~ . 88 252 190 374 542 . 410 - - 0 0 0 204 212 60
RTOR Reduction {(vph) 0 c 121 0 82 0 0 0 0 0 0 51
Lane Group Flow (vph} . -~ 98° 252 . 69 374 870 0 . 0O 0 c 204 212 9
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Turn Type Prot - Perm  Prot _ S Spiit Perm
Protected Phases 7 4 3 8 8 8

Permitted Phases 4 T o S
Actuated Green, G {s) 98 408 408 426 736 7.6 176 1786
Effective Green, g {s) 88 398 398 416 726 _ 166 166 166
Actuated g/C Ratio 0.08 036 0368 038 066 015 018 015
Clearance Time (s) 3.0 30 . .30 30 3.0 3.0 3.0 30
Vehicle Extension {s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
L.ane Grp Cap (vph) 142 674 552 669 2150 : . 287 281 234
v/s Ratio Prot c0.06 0.14 c3.21 ¢0.29 c0.12 0.1

vfs Ratio Perm ' 012 0 g R ' L T 0.04
vic Ratio 0.60 037 012 056 040 076 075 0.04
Uniform Delay, d1 493 259 235 270 87 _ . 448 447 398
Progression Factor 1.60 100 1.00 073 0.72 100 1906 1.00
Incremental Delay, d2 ~ 135 167 65 10 - 06 o e 122 109 - 0.1
Detay (s) 628 27.5 239 207 6.8 57.0 557 400
Levelof Service - - E @ .Ci-:C C A ooy . ¢ YE - E D
Approach Delay (s) 326 10.7 0.0 54.3

Approach LOS _ C - B- A : : D

Jrtersection Summary

HCM Average Controf Delay -+ 24,6
HCM Volume to Capacity ratic 0.58

 HCM Leve! of Service |

Actuated Cycle Length(s) ~ . ..110:0 -~ Sumof lost time(sy . ~. = 180
Intersection Capacity Utifization 53.1% ICU Level of Service _ A
Analysis Period (min} ' 15 S IO

¢ Critical Lane Group

Foresthill Divide Community Plan Synchro 6 Report
MRO Engineers, Inc. 312012007
Martin, Rivett & Qlsen, Inc.



6: Auburn Ravine Road & [-80 Westbound Off-Ramp 2030 Without Forest Ranch Conditions
HCM Signalized Intersection Capacity Analysis AM Peak Hour

AL e AN S

Movemet: LEWBT

Lane Configurations + M

ldeal Fiow (vphpl} - 1900 1900 1900 1900 1900 1900 -
Total Lost time {s) 4.0 4.0 4.0 40
Lane Util. Factor 1.000 091 1.00  1.00
Frpb, pedibikes 100 1.00 100 0.98
Flpb, pedibikes: 1000 “1.00 - 1000 1.00°
Fri 100 1.00 100 085
Fit Protected ' 1.00¢ 1.00 0.95 1.00 °
Satd. Flow {prot) 1863 5085 1770 1548
Fit Permitted 1.00-. 1.00 095 1.00
Said. Flow {perm) 1863 5085 1770 1548
Volumé {vph) 0 435 1040 0 196 195
Peak-hour facter, PHF  0.62 092 092 082 092 092
Adj. Flow (vph) 0. 473 1130 -0 213 212,
RTOR Reduction (vph) 0 0 0 ¢ 0 0
Lane Group Flow (vph) C - 473 1130. 0. 213 212
Confl. Peds. {#/hr) 5 5 5 5
Turn Type h : Perm
Protected Phases 4 8 6
Permitted Phases . B
Actuated Green, G {s) 8§42 842 188 188
Effective Green, g (s} 832 832 18.8 188
Actuated g/C Ratio 676 0.76 017 047
Clearance Time (s} 3.0 30 40 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1408 3846 © 303 265
v/s Ratio Prot c0.25 022 0.12

v/s Ratio Perm : . 014
vic Ratio 0.34  0.29 0.70 080
Uniform Delay, d1 44 42 430 438
Progression Factor 0.96 0.47 1.00 1.00
Incremerital Delay, d2 06 02 : 72 157
Delay (s) 48 2.1 50.2 59.5
Level of Service A A . "D E
Approach Delay {s) 48 21 54.8

Approach LOS

Intérsection Summary..c -

HCM Average Conirol Delay : 87 ":HCM Level of Service - -

HCM Velume to Capacity ratio 0.42 _

Actuated Cycle Length (s) o100 Sum of losttime{s}) -~ . -~ 80
Intersection Capacity Utilization 62.4% iCU Level of Service B
Analysis Period (min) 15 . o :

¢ Critical Lane Group

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



8: Auburn Ravine Road & [-80 Eastbound Ramps 2030 Without Forest Ranch Conditions
HCM Signalized Intersection Capacity Analysis AM Peak Hour

R,

Lane Confl igurations i ) b 4 i

Ideal Flow {vphpl} 1900, 1900 1900 1900 1900 1900 1900 4900 1900 1800 1800 1800
Total Lost time {s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor:: . 100 1.00 . - 0985 - . 100 100

Frpb, ped/bikes 1.00 1.0 0.99 1.00 096

Flpb, pedibikes 1.00 1.00 .. 1.00 .. 089 100

Fri 100 1.00 (.96 1.00 085

Flt Protected - 095 1.00 -~ 1.00 . 0985 100

Satd. Flow (prot} 1770 1863 3357 1758 1525

Flt Permitted - 095 - 1.00 1.00° 0.95 1.00

Satd. Fiow (perm) 1770 1863 3357 1768 1525

Volume {vph) 140 451 0 0. 835 320 190 5 231 0 0 0
Peak-hour factor, PHF .92 092 082 092 092 082 082 092 092 082 082 092
Adj. Flow{vph) .~ 152 460 - 0 0. 908 348 207 ~5.:251 0 .0O. Q@
RTOR Reduction {vph) o 0 ¢ 0 28 0 &) 0 0 & 0 0
Lane Group Flow'(vph) - 152 - 480 .~ 0 0 1227 0. . 0 212 251 6 0 0
Confl. Peds {#/hr} 5 5 5 5 5 5 5 5
Turn Type: =~ Prot Perm - Perm o
Protected Phases 7 4 8 2

Permriitted Phases . o o 2 . 2

Actuated Green, G(s) 133 818 653 224 224

Effective Greeri, g (s) . 123 80.6 64.3 214 214

Actuated ¢/C Ratio 0.11 0 73 0.58 ¢19 019

Ciearance Time (s) 30 30 3.0 30 30 -

Vehicle Extension (s) 30 3.0 3.0 3.0 3.0

Lane Grp Cap (vph} - - . 198 1365 - 1962 : 342 297

v/s Ratio Prot c0.09 (.26 c0.37

vls Ratio Perm ST - 0427 016

v/c Ratio 6.77 0.36 0.63 062 085

Uniform Delay, d1 = 475 53 - - 15.0 : 406 427

Pragression Factor 1.08 057 0.66 1.00 1.00

Incremental Delay, d2 = 157 .- 0.7 S R _ S -33 193

Delay (s) 66.8 3.7 10 5 43 g 6290

tevelof Service .~ - EC AL L o B D A
Approach Delay (s) 18.7 10.5 53.? 0.0
Approach LOS .. B B D AL

HCM Average Gontroi Delay e 2 - HCM Level of Service - -

HCM Volume to Capacity ratio 0.70

Actuated Cyclé Length(s) -~ -~ 110.0 - Sum of fost time (s) - 120
Intersection Capacity Utilization 62.4% ICU Level of Service B
Analysis Period {min) BTN | A . -

¢ Critical Lane Group

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



11: Auburn Ravine Road & Lincoln Way

HCM Signalized [ntersection Capacity Analysis

2030 Without Forest Ranch Conditions

AM Peak Hour

O T TR 2 N N SR S S ¢
Lane Configurations % 4 'y 5 b ¥ 4 5 4 o
ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1400 1900
Total Lost time (s) 40 40 40 40 40 40 40 40 40 40
Lane Utit. Factor - 097 1.00 1.00 1.00 0.95 100 095 - 100 095 1.00
Frpb, ped/bikes 100 100 ©98 100 1.00 100 099 1.00 100 098
Fipb, péd/bikes 100 1.00 1080 100 1.00 1.00  1.00 1.00 100 1.00
Frt 1.00 100 085 100 0.97 100 086 100 100 0.85
Flt Protected 0.95 100 100 085 1,00 095 1.00 0.95 100 1.0
Satd. Flow {prot) 3433 1863 1548 1770 3415 1770 3370 1770 3539 1548
Fit Pérmitted 0.95 :1.00 100 .0.85. 1.00 095 1.00 095 1.00- 1.00
Satd. Flow {perm) 3433 1863 1548 1770 3415 1770 3370 1770 3530 1548
Volume (vph) 160 217 240 154 -850 167 415 175 61 49 - 85 125
Peak-hour factor, PHF ~ 0.92 092 092 092 092 082 082 092 092 092 092 092
Adj. Flow {vph). 174 -:236 ~:26% 167 707 182 451 190 66 &3 92 - 136
RTOR Reduction {vph} 0 0 209 0 21 0 0 az 0 0 0 0
Lane Groyp Flow{vph) - 174 236" 52 167, 868" 0 451 224 0 53 92 136
Confl. Peds, (#hr} 5 5 5 5 5 5 5 5
Turn Type-  Split _Perm  Split Prot -~ Prot . Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 S 8
Acluated Green, G(s) 220 220 220 311 311 307 371 68 132 132
Effective Green, g {(s)” 220 "220 220 301 301 29.7 361 58 122 122
Actuated g/C Ratio 020 020 020 027 027 027 033 0.05 011 0.1
Clearance Time (s) 40 40 40 30 30 30 30 30 30 30
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) . 687 373 . 310 484 934 478 1106 93 393 172
v/s Ratio Prot 0.05 0.13 009 c0.26 ¢0.25 0.08 0.03 003
v/s Ratio Perm _ 047 ' ey S 0:09
v/c Ratio 025 083 017 035 094 0.20 057 023 0.79
Unifsrm Delay, d1 371 40.3. 364320 303 2686 509 446 477
Progression Factor 0.88 086 132 1.00 . 100 1.00 106 100 1.00
Incrémental Delay, d2 087 7.2: 11 647150 T274 04 7.8 03 214
Detay (s) 33.5 42 1 49 2 325 66.7 267 587 449 691
Levelof Service - - C D oD U O E -Co “E .~ D' E
Approach Delay (s) 426 52.2 59.2
D "D E

Approach LOS

HCM Volume to CapaCity ratio
Actuisted Cycle Length (s)
[Intersection Capacity Utilization
Analysis Pericd {min}

¢ Critical Lane Group

£89.2%

< Sum: of lost time (s) -
ICU Level of Service

Foresthill Divide Community Plan
MRO Engineers, Inc.
Martin, Rivett & Olson, Inc.

Synchro 8 Report

3/20/2007



3: Auburn Ravine Road & Bowman Road 2030 Without Forest Ranch Conditions
HCM Signalized Intersection Capacity Analysis PM Peak Hour

N R .

Lane Configurations k 4 7 oM % + f
Ideal Fiow {vphpl) - 1900 . 1900 1900 - 1900 . 1900 1900~ 1800 1900 - 1900. 1800 1900 1900
Totai Lost time (s) 4.0 40 40 40 4.0 4.0 4.0 4.0
Lane Util. Factor -~ . 1.00 1.00 1.00- 1.00. 0.95 . 100 100 1.00
Frpb, ped/bikes 106 100 097 100 098 1.00 100 098
Flpb, pedibikes” . 1007 100 100 1.00 1.00 o - 100 1.00 1.00
Frt 100 100 085 10C 093 100 1.00 0.85
FIt Protected 0.95- 100 1.00 085 1.00 - © 095 1.00 1.00
Satd. Flow (prot) 1770 1883 1530 1770 3239 1770 1863 1581
Fit Permitted =~ 095 100 100 095 100 E— ~ 085 1.00 - 1.00
Satd. Fiow {perm) 1770 18683 1530 1770 3239 1770 1863 1551
Volume {vph) - 125 481 - 240 272 - B22 450 00 06 -0 28 155 - 85
Peak-hour factor, PHF 092 082 092 0982 092 092 082 092 092 09892 092 092
Adj: Flow {vph) - 136 523 261 - 298 567 499 0. 0 0. 3t 188 1
RTOR Reduction {vph) 0 0 150 0 154 0 t] 0 0 0 0 56
Lane Group Flow {vph) - 136~ 523~ 111, 286 'g12:. .0 0O 0 0. 311. 168 15
Confl, Peds {#fhr) 5 5 5 5 5 5 5 5
TunType . Prot- . iPerm Prot . : - Split Perm
Protected Phases 7 4 3 8 6 6

Permitted Phases B 8
Actuated Green, G (s) i15 394 394 220 489 196 196 1986
Effective Green, g(s) 105 384 384 21.0 489 . 186 188 188
Actuated g/C Ratio 0.12 043 043 023 054 021 021 0.24
Clearance Time (s). 30 30 30 30 30 3¢ 30 30
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 207 795 853 413 1760 - - _ 366 385 321
v/s Ratio Prof 0.08 ¢0.28 ¢0.17 0.33 cO 18 0.08

vls. Ratio Perm AR % ) R S =m0 005
vic Ratio 066 o066 017 072 052 085 044 005
Uniform Delay, d1 380 206 160 318 131 . . _ S 34477 311 286
Progression Factor 160 100 100 102 142 1.00 1.00 1.00
Increméntal Delay,d2 - . .73, 42 . 06 .56. 10 - = [+ . - ..186° 08 01
Delay (s} 453 248 165 380 157 510 319 287
Level Of Semce e D C..j:;'-; B D B P D C C
Approach Delay (s) 25.5 20.5 0.0 42.3

Approaoh L.Os - N &

HGM Avefage Contrel, Delay T 284 HCM Level of Service

HCM Volume to Capacity ratio .72

Actuated Cycle Length (s) - - 800 . . Sumoflesttime(s) ..~ = 120
Intersection Capacity Utilization 66.2% ICU Level of Ser\flce c
Analysis Period {min) .. -~ - . - 15 - s

¢ Criticat Lane Group

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



6: Auburn Ravine Road & 1-80 Westbound Off-Ramp 2030 Without Forest Ranch Conditions
HCM Signalized Intersection Capacity Analysis

PM Peak Hour

PO . Y
Lane Conf igurations + M4 % o
Ideal Flow (vphpl} . . 1900 1900 1900 4900 1900 1900 .
Total Lost time {s) 4.0 4.0 4.0 4.0
Lane Util, Factor 1,000 0,91 1000 1.00
Frpb, ped/bikes 1,00 1.00 1.00 098
Flpb, pedibikes 100 100 100 1.00
Frt 100 1.00 1.00 085
Fit Protected -~ 1.00 1.00 085 1.00
Satd. Flow (prot) 1863 5085 1770 1551
Flt Permitted 1.00 1.00 095 1.00
Satd. Flow {perm) 1863 5085 1770 15651
Volume {vph) 0 762 1053 0 202 200
Peak-hour factor, PHF 082 082 092 092 092 092
Adj. Flow (vph) 0 828 H145. 0 317 217
RTOR Reduction {vph) 0] 0 0 0 0 0
Lane Group Flow{vph} =~ 0 828 1145 .0 317.. 217 .
Gonfi. Peds. (#/hr) 5 5 5 5
Turn Type = . - “Perm
Protected Phases 4 8 6
Permitted Phases - L ' B
Actuated Green, G {s) 626 0626 204 204
Effective Green, g (s) 616 - 616 204 204
Actuated g/C Ratio 068 068 023 023
Clearance Time (s} 30 30 40 40
Vehicle Extension (s) 30 30 3.0 3.0
Lane Grp Cap (vph) 1275 3480 401 352
vfs Ratio Prot c0.44 0.23 c0.18
v/s Ratic Perm o - 0.14
v/c Ratio 065 0.33 0.79 082
Uniform Delay, 41 8.1 58 328 313
Progression Factor 013 044 100 1.00
Increfiiental Delay, 42 19 01 102 . 3.2
Delay (s) 29 27 43.0 345
Levél of Service AT A .D .C
Approach Delay {s} 29 27 395

A A D

Approach LOS 3

HCMiAverage Control Delay -

HCM Volume to Capacity ratio
Actuated Cycle Length (s) '
Intersection Capacity Utllizatlon

Analysis Period (min)
¢ Critical Lane Group

900
126.5%
- 15

Sum of lost time (s} -
ICU Level of Service

HCM Level of Service L

Foresthill Divide Community Plan
Martin, Rivett & Olson, Inc.

Synchro 8 Report

3/20/2007



8: Auburn Ravine Road & |-80 Eastbound Ramps 2030 Without Forest Ranch Conditions
HCM Signalized Intersection Capacity Analysis PM Peak Hour

e 1Y
B EHEY EBRY WHUAWE: S8R

Lane Conf‘ igurations

Ideal Flow (vphpl)- 1900 1900 1900 1900 1900 1900 190G . 1900 1900 1900 1900 1900
Total Lost time (s) 40 40 4.0 40 40

Lane Utit. Factor 100 1.00 - . 0.95 1.00 - 1.00

Frpb, ped/bikes 100 100 0.99 1.00 097

Fipb, pedibikes -~ 1.00° 1.00 - o 100 0.99 1.00

Frt 1.00  1.00 0.95 100 085

Flt Protected . 0.95 1.00.. 100 0.95 1.00

Satd. Flow {prot) 1770 1883 3303 1762 1530

Flt Permitted - 095 1.00 1000 095 1.00

Satd. Flow (perm) 1770 1863 3303 1762 1530

Volume{vph) 250 759 0 ‘0 693 400 360 10 655 ° <0 0 0
Peak-hour factor, PHF 092 092 092 092 082 092 082 092 092 082 092 092
Adj. Fiow (vph) - 272 825 0. 0753 435 381 11 Ti2 0 0 Q0
RTOR Reduction (vph) o 0 g 0 92 0 0 0 54 0 0 0
Lane Group Flow {vph) ~~272.825 0. ~ 0°°1097 -~ ="G: ~ 0 - 402% 658: 0 -.-.0° 0
Confl. Peds. {#/hr) 5 5 5 5 5 5 5 5
Turn Type . Prot - . ' " Perm Perm

Protecied Phases 7 4 8 2

Permitted Phases . 2 -2

Actuated Green, G (s) 140 47.0 30.0 37.0 370

Effective Green, g (s) 130 46.0 - ' 29.0 "36.0 36.0

Actuated g/C Ratio 0.14 0.51 0.32 0.40 040

Clearance Time (s) 30 30 3.0. . 30 3.0

Vehicle Extension (s} 3.0 30 3.0 3.0 3.0

l.ane Grp Cap (vph} 256 052 1064 - 705 612

vfs Ratio Prot c0.15 0.44 c(.36

v/s Ratio Perm o - o 023 047

v/c Ratio 106 087 1.03 0.57 1.08

Uniform Delay, dt . 385 143 ' - .305 - 2100 2710

Progression Factor 102 102 0.65 1.60  1.00

Incremental Delay, 42 - 867 827 4Ty 11 0883

Delay (s) 1060 280 37.6 221 853

Levelof Sevice - = F7r iy wo ot opo g RS
Approach Delay (s) 47.3 37.6 62.5 0.0

ApproachLOS o D D e - E A

HCM Average Contro¥ Delay’

L 4BG . HCM Level of Service -
HCM Volume to Capacity ratio 1.13
Actuated Cycle Length (s) *° - -~ 900 © -Sumoflosttime{s) -~ . 120 .
Intersection Capacity Utilization 126 5% ICU Level of Service H
Andlysis Period (min) 15 e

¢ Critical Lane Group

Foresthil! Divide Community Plan Synchro 6 Report
Martin, Rivett & Olson, inc. 3/20/2007



11: Auburn Ravine Road & Lincoin Way

HCM Signalized intersection Capacity Analysis

2030 Without Forest Ranch Conditions

PM Peak Hour

e N N T S A
R WekEwl 5 BlSB 2R
Lane Configurations bk 4 g ] h b 4% 5 +4 d
ideal Flow (vphpl)- .~ 1900 1900 % 19007 1900 1900 4800 1900 1900 - 1900 4900 1900 1900
Total Lost time (s} 40 40 40 40 40 40 40 40 40 40
Lane Uti. Factor 0.97 100 1.00 100 0.95. © 100 095 1.00 . 095 .1.00
Frpb, pedfbikes 100 100 098 1.00 1.00 1.00 099 100 1.00 098
Flpb, pedibikes 100 100 1.00° 100 . 1.00 100 1.00 1.00 100 1.00
Frt 1.00 1.00 085 1.00 0.97 100 094 100 1.00 085
Flt Protected - 0.95 100 . 1.00° 095 1.00 095 1.00. 0.95 100 1.00
Satd. ow(prot) 3433 1863 1551 1770 3404 1770 3279 1770 35398 1551
Fit Permitted .. 0.95 1.00 100 095 1.00 0.95 1.00 0.95 -1.00. 1.00
Satd. Flow (perm) 3433 1863 1551 1770 3404 1770 3279 1770 3538 1551
Volume (vph) 420 664 310 73 348 101 480 345 235 180 195 255
Peak-hour factor, PHF  0.92 092 092 0982 092 092 082 092 0982 092 092 0092
Adj. Flow (vph) . .~ 457 722° 337 79 378 110 . 533 - 375 255 196 . 212 277
RTOR Reduction (vph) 0 0 112 0 30 0 g 130 0 0 0 0
Lane Group Flow {(vph) 457 722,226 79 458 .~ 0. 533 500 - O 196 - 212 277
Confl. Peds. (#hr) 5 5 5 5 5 5 5 5
Tutn Type. - = S Split - - Perm’ Split - . Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 o]
Permitted Phases | - S AT
Actuated Green, G (s) 200 280 200 110 11.0 230 239 131 140 140
Effective Green, g(s)  28.0 290 290 100 100 220 229 124 1307 130
Actuated g/C Ratio 032 032 032 011 011 024 025 013 014 0.14
Clearance Time {s} 40 40 40 30 30 30 30 3.0 .30 30
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap {vph): 1106 = 600 500 :197 378 433 - 834 238 511 - 224
v/s Ratio Prot 0.13 ¢0.39 0.04 ¢0.14 c0.30 0.19 011  0.08
vis Ratio Perm - o022 o B ... 018
vfc Ratio 0.41 120 045 040 1.24 1.23  0.60 0.82 041 1.24
Uniform Delay, d1. 238,305 242 372 400 340 295 379 350 385
Progression Factor 092 086 094 100 1.00 1.0 1.00 100 1.00 1.00
Iricremental Delay, 42 03966 08 . 1.3 1171 1227 - 4.2 201 05 1387
Delay (s) 22.3 1260 237 386 157.1 156.7 30? 58.0 35686 177.2
Levelof Service '~~~ C- - F. ~C. D0 F . FooUC E Db ' F
Approach Delay (s) 72.0 140.6 88.4 99.3
ApproachLOS .. B o F F I

e

| )i Suminar
HCM Average Control Delay -

HCM Level of Service -

HCM Volume to Capacity ratio )

Actuated Cycle Length (s) . 90.0 - Sum.of lost time (s) . .. 16.0
Intersection Capacity Utmzation 86.1% ICU Level of Service E
Analysis Period (min) : . 15 : : ' A i

¢ Critical Lane Group

Synchro 6 Report
3/20/2007

Foresthill Divide Community Plan
Martin, Rivett & Cison, Inc.



3: Auburn Ravine Road & Bowman Road 2030 Without Forest Ranch - Mitig
HCM Signalized Intersection Capacity Analysis AM Peak Hour

Lane Conflgurations

Ideal Flow (vphpl} 1900 1900 - 1900 1900 - 1800 1900 1900 1900
Totat Lost time {s) 4.0 40 490 4.0
Lane Util. Factor 1.00 . 1.00 1,00 100
Frpb, pedftikes 1.00 . 100 100 098
Fipb, ped/bikes 1.00 ;14 1.00. 1.00 1.00
Fri 1.00 1.00 100 085
Flt Protected - 0.95 0:95 1.00 1.00
Satd. Flow {prot} 1770 1770 1863 1548
Flt Permitted 0.95 0:85 400 - 1.00
Satd. Flow {perm) 1770 1770 1863 1548
Voiume (vph) -~ - 80 - 377 0 o 0 188 195 55
Peak-hour factor, PHF 0,92 092 082 092 092 092 092 092
Adj. Flow {vph) - - 98 . 410 o -0 .0 ‘204212 60
RTCR Reduction {vph) 0 0 0 0 0 0 0 51
Lane Group Flow (vph) = 98 0.0 0 0 204212 g
Confl. Peds. {#/hr) 5 5 5 5 5 5
Turn Type © Prot o ' Split Perm
Protected Phases 7 8 9
Permitted Phases S : L : : o 8
Actuated Green, G (s} 28 408 408 426 736 176 176 1786
Effective Green, g (s) 88 398 398 418 7286 ' 166 166 166
Actuated g/C Ratio 008 036 036 038 068 0.15 045 015
Clearance Time (s} 36 30 30 30. 30 30 5 3.0 3.0
Vehicle Extension (s} 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap {vph} 142 674 552 669 2150 : 267 281 234
v/s Ratio Prot c0.06 0.14 c0.21 ¢0.29 c0.12  0.11

vfs Ratio Perm 012 o o ' 0.04
v/c Ratio 0.69 042 056 040 0.76 075 004
Uniform Defay, d1 49.3 235 270 &7 - 448 447 399
Progression Factor 1.00 1.00 0.77 O 86 1.00 100 1.00
incrementat Delay, d2 135 - .05, 10 086 e ' 122 109 01
Deiay (s) 62.8 238 218 8.0 57.0 557 400
Levet of Service E e e A s e e D ED D
Approach Delay {s} 11.9 0.0 54.3
Approach LOS . B A A - D

Jntersection: Summary;-_= .
HCM Average Control Defay . .~~~ .
HCM Volume to Capacity ratio 0.58

“HCM Level of Service.

Actuated Cycle Lenigth (s) . 1100 - Sumofiosttime(s) - 180
intersection Capacity Utilization 53.1% ICU Level of Service A
Analysis Period (miny .. - 0 16 TRE I

¢ Critical Lane Group

Foresthill Divide Community Plan Synchro 6 Report
MRO Engineers, Ing. 411212007
Martin, Riveit & Olson, Inc.



6: Auburn Ravine Road & |-80 Westbound Off-Ramp
HCM Signalized Intersection Capacity Analysis

2030 Without Forest Ranch - Mitig.
AM Peak Hour

Léhe onﬁgurations

tdeal Flow (vphpl) 1800° 1900 1900 1900

Total Lost time (s} 4.0 4.0

Lane Util. Factor 100 081

Frpb, ped/bikes 1.00 1.00

Fiph, ped/bikes 1.00 - 1.00

Fri 100 1.00

Fit Protected 1.00  1:00

Satd. Fiow {prot} 1863 5085

Fit Permitted 100 100

Satd. Flow (perm) 1863 5085

Volume (vph) 0 435 1040 O

Peak-hour factor, PHF 092 0982 092 0.92

Adi. Flow {vph) ' 0 473 11300 - O

RTOR Reduction (vph) 0 0 0 0

Lane Group Flow (vph) 0 473 1130 0

Confi. Peds. {#/hr) 5 5

Turn Type ~ -~

Protecied Phases _ 4 8

Permitied Phases :

Actuated Green, G (s) 842 842

Effective Green, g (s) 832 832

Actuated g/C Ratio 076 076

Clearance Time (s) 3.0 30 .0
Vehicle Extension (s) 30 30 .

Lane Grp Cap-(vph) 1400 3846 303

v/s Ratio Prot c0.25 0.22 012

vis Ratio Perm ' 0.14.
v/c Ratio .34 0.29 0.70 0.80
Uniform Delay, dt ~ 44 42 43.0 438
Progression Factor 096 0.25 100 1.00
incrementat Delay, d2- 0.6 .02 7.2 157
Delay (s} 48 1.2 50.2 595
Level of Service .- A A D E
Approach Delay (s) 4.8 1.2 54.8
Approach LOS A A D

In i Stinidary o

HCM Average Control Detay 13.3 - HCM Level of Service -

HCM Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 110.0 Sum ‘of lost time {s} .. 8.0
Intersection Capacity Utilization 62.4% ICU Level of Service B
Analysis Period {min) 15 S ' '

¢ Criticat Lane Group

Foresthill Divide Community Plan
MRC Engineers, Inc.
Martin, Rivett & Cison, inc.

Synchro 6 Report
4/12/2007



8: Auburn Ravine Road & [-80 Eastbound Ramps 2030 Without Forest Ranch - Mitig.
HCM Signalized Intersection Capacity Analysis AM Peak Hour

-’*—b'“tv’*"\"\T

Lane Confguratlons 4 ?F»

ideal Fiow {vphpl} © 49006 £ 1900 1900 1900 1900 1800 1800 1800 1900 1900 1900 - 1800
Total Lost time {s)} 4.0 4.0 4.0 40 4.0

‘Lane Util. Factor 100 1.00 085 7 1.00  1.00

Frpb, ped/bikes 1.00 1.00 0.99 100 086

Flpb, pedibikes 1.00 1.00 . 1.00 : 099 1.00

Frt 100 1.00 0.9 _ 100 085

Flt Protected 095 100 : 1.00 095 1.00 -

Satd. Flow {prot) 1770 1863 3357 1758 1525

Fli Permitted 095 1.00 - 1.00 085 1.00

Satd. Fiow {perm} 1770 1863 3357 1758 1525

Volume {vph) 140 - 451 0 0 835 320 190 5 23 0 0 -0
Peak-hour factor, PHF 092 082 092 092 092 092 092 092 092 082 092 092
Adj. Flow (vphy 152 480 = 0 ‘0 908 348 - 207 5 261 0 - 0O 0
RTOR Reduction {vph) 0 0 0 0 29 0 0 0 0 ¢ 0 G
Lane Group Flow {vph} 152 480 © Q. 0 1227 0 O 212 251 0 0 . 0
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Turn Type Prot . ... o Parm Perm’ '
Protected Phases 7 4 8 2

Permitted Phases . I B 2 2.

Actuated Green, G (s) 13.3 816 65.3 224 224

Effective Green, g {s) 123 806 64.3 214 214

Actuated ¢/C Ratio 011 073 0.58 ¢19 019

Ciearance Time (s} 30 30 3.0 30 30

Vehicle Extension {s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 198 1365 1962 342 297

v/s Ratio Prot c0.08 026 c0.37

v/s Ralio Perm S _ 012 0486

vic Ratio 077 0.36 0.63 062 085

Uniform Delay, d1- = 475 53 : 15.0 408 427

Progression Factor 1.08 057 0.29 1.00 1.00

Incrementdl Delay, d2 157 07 - S '3.3- 183,

Delay {s} 66.8 3.7 5.5 439 620

Level of Sériice -~ -~ E A A ' - =D E o
Approach Delay (s} 18.7 5.5 53.7 0.0

Approach LOS S B : A _ b A

HCM Level of Service

HCM Volume to Capacity ratio 0.70

ActuatedCycle Length (s) - 1100 . Sum of lost time (s) 12.0

Intersection Capacity Utilization 62.4% ICU Level of Service B

Analysis Period {min} 15 L

¢ Critical Lane Group

Foresthill Divide Community Plan Synchro 6 Report
MRO Engineers, in¢. 4/12/2007

Martin, Riveit & Olscn, Inc.



11: Auburn Ravine Road & Lincoln Way 2030 Without Forest Ranch - Mitig.
HCM Signalized Intersection Capacity Analysis AM Peak Hour

(*—’k\’r

Lane Configurations _

ideal Flow (vphpl) .- - 1900 1900 1000 ~ 1900 19060 1800 1900 1900 1900 1800 1900 1900
Total Lost time {s) 4.0 40 40 40 40 4.0 4.0 4.0 40 40 40
Lane Util. Factor 097 100 100 100 095 100 097 095 1.00 095 1.00
Frpb, ped/bikes 1006 100 088 100 100 098 100 099 100 100 0.98
Fipb, pedibikes 1,00 100 100 1.00 1.00 100 1.00 1.00 1.00 100 1.00
Frt 100 100 085 100 100 085 100 096 1.00 100 (.85
Fit Protected - 085 100 100 085 1.00 100 095 1.00 0.95 100 1.00
Satd. Flow {prot) 3433 1863 1548 1770 3539 1548 3433 3370 1770 3539 1548
Fit Permitted 095 100 . 1.00 085 100 100 095 1.00 095 100 1.00
Satd. Flow (perm) 3433 1863 1548 1770 3538 1548 3433 3370 1770 3539 1548
Volume (vph) 160 217 240 154 650 167 415 175 61 49 85 125
Peak-hour factor, PHF 092 092 092 092 092 082 092 092 082 092 092 092
Adj. Flow{vph) - 174 236 261 167 707 182 451 190 66 53 . 92 136
RTOR Reduction (vph) 0 0 182 0 o 118 ¢ 35 0 0 0 0
Lane Group Flow (vph) © 174 236 =~ 79 187 707 64 .451. 22¢ = O 53 ©2 136
Confl. Peds. {#/fw) 5 5 5 5 5 5 5 &
Turn Type - Split ‘Perm’ - Split Perm  Prot -, Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases =~ : 4 o S8 S SRR
Actuated Green, G(s) 335 335 335 278 278 278 189 288 68 168 168
Effective Green, g(s} ~ 3356 335 335 268 268 268 179 276 58 188. 158
Actuated g/C Ratio 030 030 030 024 024 024 0186 025 005 014 0.4
Clearance Time (s) =~ 4.0 . 40 4.0 3.0 3.0 3.0 30 30 . 3.0 3.0 3.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1046 567 471 431 . 862 377 559. 855 93 508 222
v/s Ratio Prot 005 0.13 0.09 <0.20 ¢0.13 008 ¢.03 0.03

v/s Ratio Perm . 047 : 012 : . 0.09
vic Ratio 017 042 017 039 082 017 081 026 6.57 018 0.81
Uniform Delay, d1. 280 305 280 347 2393 328 444 328 - 509 414 442
Progression Factor 091 089 1.8 100 100 100 100 1.00 100 100 1.00
Incremental Delay, d2 = 0.3 20067 06 63 02 83 02 . 7.8 02 49
Delay {s) 258 291 339 35 3 456 330 bH27 329 58.7 416 49.2
LevelofService .. C ' €7 C .0 . Db € D € E D D
Approach Delay (s} 30.1 41.8 45.6 48.5
ApproachLOS . G D _ D D
Intersection Sumary R B

HCM Average Conirol Defay - - 406 HCM Level of Service . D

HCM Volume e Capacity ratlo 0.69

Actuated Cycle Length (s) . 1100 Sum of lost time (s) - 18.0

Intersection Capacily Utllization 52.6% ICU Level of Service A

Analysis Period (min} SRR L B '

¢ Critical Lane Group

Foresthill Divide Community Plan Synchre & Report
MRO Engineers, Inic. 411212007

Martin, Rivett & Qlson, inc.



3: Auburn Ravine Road & Bowman Road 2030 Without Forest Ranch - Mitig.

HCM Signalized Intersection Capacity Analysis PM Peak Hour
- Ao f
Moveiment i =Bl B WBTWB B
Lane Configurations % 4 g b
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 40 40
Lane Util: Factor. 100 100 100 100 0.95 _ 100 1.00. 1.00
Frpb, pedfbikes 100 100 087 100 0.98 1.00 100 098
Fipb, pedibikes 1,00 1.00. 100 -1.00 100 L o 1.00: 1.00 1.00
Frt 100 100 0.85 1.00 093 1.00 100 0.85
Fit Protected 095 1.00 100 085 100 o ¢ : 0.95° 1.00: 1.00
Satd. Flow {prot} 1770 1863 1530 1770 3239 1770 1863 1551
Fit Permitted 095 1.00 100 085 100 - . - 0.95:: 1.00 - 1.00
Satd. Flow {perm} 1770 1863 1530 1770 3239 1770 1863 1551
Velume (vph) 125 481 240 272 522 459 - O 0. 0 288 155 B85
Peak-hour factor, PHF 092 082 092 092 082 092 092 0682 082 092 092 092
Adj. Flow {vph) . 136 - 523 261 296 - 567 (499 O o- .0, 311 168 71
RTOR Reduction {vpnh) 0 g 150 0 154 ¢ 0 0 0 0 0 56
Lane Group Flow {vph} 136 523 - 111 ~ 296. ‘912 = O g 0 0 311 168 -~ 15
Confl. Peds. {#hr) 5 5 5 5 5 5 5 5
Turn Type - ~ Prot - Perm . Prot =~ . . - Split Perm
Protected Phases 7 4 3 8 6 6
Permitted Phases S S - S N
Actuated Green, G{s) 115 384 394 220 499 19.6 186 1986
Effective Green, g{s) 105 384 384 210 489 _ : 186 186 1886
Actuated g/C Ratio 012 043 043 023 0.54 0.29 021 0.21
Clearance Time (s} 386 - 30 30 3.0 30 - 3.0 30 30
Vehicle Exiension (s) 3.0 3.0 30 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap {(vph) 207 795 653 413 1769 : 366 385 . 321
v/s Ratio Prot 0.08 <c0.28 ¢0.17  0.33 ¢0.18 0.09
vfs Ratic Perm. . 0T o R ' “o 005
vic Ratio 066 066 017 072 052 085 044 005
Uniform Delay, d1 . 380 206 160 318 131-. . .. 344 311 286
Progression Factor 100 100 100 102 112 100 1.00 1.00
incremental Pelay, d2 73 42 06 . 56 10 Lo o 166-. 08 041

Delay (s) 453 248 165 380 1586

Level of Service T p Q. TTBYS D N - SR
Approach Delay (s)
Approach LOS

Intersetion Sumrnary "7 L

51.0 319 287

HCM Average Control Delay 263 HCM Levsl of Service:

HCM Volume to Capacity ratio 0.72 _

Actugted Cycle Length (s) L2900 Sum of lost time (s). 12.0
intersection Capacity Utilization 66.2% ICU Level of Service C
Analysis Perfod {min} R 1 : IR I EANREE

¢ Critical Lane Group

Foresthill Divide Community Plan Synchro 6 Report
MRO Engineers, Inc. 41122007
Martin, Rivett & Olson, Inc.



6: Auburn Ravine Road & [-80 Westbound Off-Ramp
HCM Signalized Intersection Capagcity Analysis

2030 Without Forest Ranch - Mitig.
PM Peak Hour

A

Lane Conﬁguratlons

{deal Flow (vphpl)- 1900 1900 1900 1800 1900 1900
Total Lost time (s) 4.0 4.0 40 4.0
Lane LKil. Factor 1.00 0.9t 100 1.00
Frpb, ped/ibikes 1.06  1.00 1.00 088
Finb, ped/bikes 1.00 100 © 100 1.00
Frt i.00  1.00 100 085
Fit Protected 1.00 1.00 095 1.00
Satd. Flow {prot) 1863 5085 1770 1551
Fit Permitted 1.00 1.00 085 1.00
Satd. Flow {perm) 1863 5085 1776 15561
Volume (vph} 0 - 762 1053 0 292 200
Peak-hour factor, PHF 092 (092 092 0982 0982 092
Adj. Flow (vph) ¢ 828 1145 0317 217
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow {vph) 0 828 1145 0317 217
Confl. Peds. {#/hr) 5 5 5 5
Turn Type Perm
Protected Phases 4 8 8
Permitted Phases : : B
Actuated Green, G {s) 626 626 204 204
Effective Green, g (s) 616 61.6 204 204°
Actuated ¢g/C Ratio 068 068 0.23 0.23
Ciearance Time (s) 3.0 3.0 40 4.0
Vehicle Exiension {s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1275 3480 401 352
v/s Ratio Prot cf.44 0.23 c0.18
v/s Ratio Perm ' 0.14
vic Ratio 065 033 .79 062
Uniform Delay, d1 81 58 328 337
Pregression Factor 013 044 1.00 1.00
Incrementat Delay, d2 18 041 102 32 .
Delay (s) 29 27 430 345
Level of Service A " A . Db. C-
Approach Delay {s) 2.9 2.7 39.5

' A A D

Approaoh LOS -
érsectiofi Summary. .

HCM Average Control Delay

"HCM Level of Service .|

HCM Volume to Capacity ratio

Actuated Cyclé Length (s) - 80.0-.  Sum of lost time {s) - 8.0
Intersection Capacity Utilization 126.5% ICU Level of Service H
Analysis Period {min) - 15 : -

¢ Critical Lane Group

Foresthilt Divide Community Plan

MRO Engineers, Inc.

Martin, Rivett & Olson, Inc.

Synchro 6 Report
41212007



8: Auburn Ravine Road & 1-80 Eastbound Ramps 2030 Without Forest Ranch - Mitig.
HCM Signalized Intersection Capacity Analysis PM Peak Hour

Movel

Lane Configurations

ideal Flow (vphpl) 1900 1900 1900 1900 1800 1800 1900 1900 1900 1900 1900 1900
Totat Lost time {s) 40 40 40 4.0 40

Lane Utit. Factor 1.00 100 0.95 - - 1.00 1.00

Frpb, pedibikes 1.00  1.00 0.99 1.00 0.97

Flpb, pedibikes 1.00 1.00 - 1.00 : 899 100

Frt .00 1.00 0.95 1.00 0.85

Fit Protectéd 0.95 1.00 1.00 © 095 1.00

Satd. Flow {prot) 1770 1863 33063 1762 1530

Fit Permifted . - 095 100 . . 1.00 0.95 - 1.00

Sald. Flow {perm) 1770 1883 3303 1762 1530

Volume{vph) -~ = 250 759 0: 0 693 400 360 10 655 o -0 0
Peak-hour factor, PHF 082 092 092 092 0982 092 082 092 092 082 092 092
Adi. Flow {vph} " - . 272 825 9 Q0 753 435 331°- 11 712 . ¢ O 8]
RTOR Reduction (vph} 0 i 0 0 92 0 0 0 54 0 G 0
Lane Group Flow (vph) 272 825 0 0 1097 0 0 402 658 . O ¢ 0
Confl. Peds. (#/hr) 5 5 5 5 5 5 5 5
Turn Type . Prot L ' - Perm Perm

Protected Phases 7 4 8 2

Perniitted Phases . - . L2 2

Actuated Green, G{s} 14.0 470 30.0 370 370

Effective Green, g (s) 13.0 460 : 290 36.0 360

Actuated g/C Ratio 0.14 0.51 0.32 0.40 040

Clearance Time (s} 30 30 - 3.0 _ - 30 30

Vehicle Extension {s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap {(vph) 256 952 1084 705 812

v/s Ratio Prot c0.15 (.44 c0.36

vis Ratio Perm i ' 0.23 047

vic Ratio 1.086 0.87 1.03 057 1.08

Uniform Delay, d1 =~ 385 193" -1 . 3056 - 210 270

Progression Factor 102 1.02 0.75 1.00 1.00

Incremeéntal Deiay, d2. 867 82 . ; 289 . 1.1 583

Delay (s) 106.0 280 46.9 221 853

Level of Service S F SC S oD G TF

Approach Delay {s} 473 499 62.5

Approach LOS - D D v E

i T .

R 532 \IHCM.[._év.el of S_e_rw_c_;é..- o

HCM:Average Control Delay

HCM Volume ta Capacity ratio 1.13

Actuated Cycle Lengthi(s) -~ . 900 ‘Sum of lost time (s) 12.0

Intersection Capacity Utilization 126.5% ICU Levet of Service H

Analysis Period {min) " 15 o

¢ Critical Lane Group

Foresthill Divide Community Plan Synchro 6 Report
MRC Engineers, Inc. 4{12/2007

Martin, Rivett & Oison, Inc.



11: Aubumn Ravine Road & Lincoln Way 2030 Without Forest Ranch - Mitig.

HCM Signalized Intersection Capacity Analysis PM Peak Hour
4
Neme 3T CWBR, - NB
Lane Configuratlons bk 4 f % +4 ?’
ldeat Flow (vphpl) 1900, 1900 1900 1900 1900 1900 1900 1800 1900 - 1900 19060 1900
Total Lost time (s) 40 40 40 40 40 40 40 40 40 40 40
Lane Util. Factor -~ 0:97 100 100 100 085  1.00 0.97 095 1.00 085 1.00
Frpb, pedibikes 100 100 098 100 100 088 100 099 100 1.00 098
Fipb, ped/bikes 400, 100 1.00 100 100 100 1.00 100 - - 100 1.00. 100
Frt 100 1.00 085 1.00 100 085 100 0.94 100 1.00 085
Flt Protected © 0065 100 - 100 095 100 100 0985 1.00 . 095 100 1.00
Satd. Flow {prof) 3433 1863 1551 1770 3538 1551 3433 3279 1770 3538 1551
Fit Permitted 085 1.00 100 085 100 100 095 100 - ~ 085 100 1.00
Satd. Flow (perm) 3433 1863 1551 1770 3539 1551 3433 3279 1770 3538 1551
Volume (vph} 420 664 .310 73 348 101 490 345 235 - 180 195 255
Peak-hour factor, PHF  0.82 082 082 082 092 0.92 092 09 092 092 092 092
Adj. Flow (vph) - 457 722 - 337 - 79 378 110 533 375 .255 196 212 277

RTCR Reduction (vph) 0 0 104 g 0 98 ¢ 139 0 0 0 0
Lane Group Flow {vph) - 457 - 722 233 - 79 - 378 127 533 - 491 - ©. 196 212 277

Confl. Peds (#ihr) 5 5 5 5 5 5 5 5
Turn Type, . . .- Split Perm Split ~  Perm Prot. . Prot  Perm
Protected Phases 4 4 8 8 5 2 1 §]

Permitted Phases Y S 8. SRR -
Actuated Green, G(s} 333 333 333 110 110 1.0 187 196 131 140 14.0
Effective Green, g (s) 333 333 333 100 100 100 177 188 124  13.0 130
Actuated ¢/C Ratio 037 037 037 0141 041 611 020 O 013 014 014
Clearance Time (s} ~ 4.0 40 40 306. 30 3.0 3.0 30 . 30 3.0
Vehicle Extension (s} 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap {vph) 1270 682 574 197 . 393 172 675 678 238 511 224
v/s Ratio Prot 0.13 ¢0.39 0.04 00,11 0.16 ¢0.19 011 0.06

/s Ratio Perm _ . 022 : : 6.07 o ' 0.18
vic Ratio 036 1.05 041 040 096 0907 079 072 0.82 041 124
Uniform Delay, d1. - .- 206 - 284 210 372 388 - 358 344 333 379 350 385
Progression Factor 000 095 092 100 100 100 100 1.00 106 100 1.00
Incremental Delay,d2 .~ 02 - 328 06 13 3563 02 61 38 201 05 1387
Delay {s) 189 509 201 388 751 360 405 372 58.0 3566 177.2
Level of Service =~ ' B 'E . C D -TE- D DD o CE. D UF

Approach Delay(s) ' 38.7 $2.5 38.7
Approach LOS. - : : Lo e

“HOM Level of Service

HCM Average Controi De!ay

HCM Volume to Capacity ratic 1.00

Actuated Cycle Length {s) - - 800 - i-Sim of jost time (s) e 120
Intersection Capacity Utilization 79.6% ICU Level of Service D
Analysis Period{min} -~ . -~ ..~ - 15 : : :

¢ Critical Lane Group

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





