DIRECTIONAL TWO LANE HIGHWAY SEGMENT WORKSHEET

3 : - e | Site Information
Analyst MKL Highway / Direction of Travel Foresthill Road - Westbound
Agency or Company MRO Engineers, Inc. From/To Spring Garden to Todd Valley W
Date Performed 2/27/07 Jurisdiction Placer County
Analysis Time Period PM Peak Hour Analysis Year Buildout Without Forest Ranch

Project Description:  Foresthill Divide Community Plan

InputData
"X Shoulder width . ft
R I Lanewidth n V' Classihighway [ Class Il highway
> Lane width e Terrain I Lever I~ Rolling
_____ v Shoukderwidth ______H Grade Length  7.70 mi  Up/down -3.4
_________________ Peak-hour factor, PHF 0.88
5 l i - No-passing zone 100%
Segment length, i
= e — Show Narth drrase 7 TTucks and Buses , Py 3%
% Recreational vehicles, Py 2%
Analysis direction vol., V4 1305veh/h Access points/ mi 5
Opposing direction vol., V, 1117veh/h
e Travel Speed : S L S e
Analysis Direction (d) Opposing Direction (0)
Passenger-car equivalents for trucks, E; (Exhibit 20-9 or 20-15) 1.1 4.3
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, fy,=1/ (1+ Pr(Ey-1)+Pr(Eg-1) ) 0.997 0.909
Grade adjustment factor 1, fg (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate?, vi(pc/h) vi=V/(PHF*f* fo) 1487 1397
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
) . Base free-flow speed®, BFFSgy 60.0 mi/h
Field measured speed?, Sgy mi/h ) )
Adj. for lane width and shoulder width,? f s(Exh 20-5) 0.0 mith
Observed volume3, V¢ veh/h ) . o )
, Adj. for access points3, f, (Exhibit 20-5) 1.3 mi/h
Free-flow speed, FFS; FFS=Sg,,+0.00776(V{ ) mi/h )
. . - . Free-flow speed, FFS, (FSS=BFFS-f ¢-f,) 58.8 mi/h
Adjustment for no-passing zones, f,, (Exhibit 20-19) 0.9 mih .
Average travel speed, ATS=FFS-0.00776vp-fnp 35.5 mih
Percent Time-Spent-Foll = : e
Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, Eq(Exhibit 20-10 or 20-16) 1.0 1.0
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, fi, =1/ (1+ Pr(E;-1)+Pgr(Eg-1) ) 1.000 1.000
Grade adjustment factor?, f; (Exhibit 20-8 or 20-14) 1.00 0.94
Directional flow rate?, vi(pc/h)=V{/(PHF*f,,* fs) 1483 1345
Base percent time-spent-following#, BPTSF(%)=100(1-eav") 90.0
Adj. for no-passing zone, f,, (Exhibit. 20-20) 16.8

Percent time-spent- followmg, PTSF(%) =BPTSF+f, 98.8

Level of service, LOS (Exhnb;t 20- 3 or 20 -4) E

Volume to capacity ratio, v/c=V,/ 1,700 0.87
Peak 15-min veh-miles of travel, VMT 5 (veh- mi)=0.25L(V/PHF) 630
Peak-hour vehicle-miles of travel, VMTgo(veh- mi)=V*L, 2219
Peak 15-min total travel time, TT,5(veh-h)=VMT,/ATS 17.8

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .
2. 1f vi{v4 or v,) >=1,700 pc/h, terminate analysis--the LOS is F.

3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at craw! speeds on a specific downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT W

111 rmatio

ORKSHEET WITH PASSING LANE WORKSHEET

Analyst MKL

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

Highway of Travel

From/To
Jurisdiction
Analysis Year

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

Buildout Without Forest Ranch

Project Description: Foresthill Divide Community Plan

F'_ Class | highway 1" Class Il highway

Worksheet)

- Opposing direction -
—*  HRunalysis direction —
Lu Lpi Le Ly

! ‘L, | Shee Hewth Brrosy
Total length of analysis segment, L, ( mi) 1.7
Length of two-lane highway upstream of the passing lane, L, ( mi) 17
Length of passing lane including tapers , Lyt (mi) 0.0
Average travel speed, ATS (from Directional Two-Lane Highway Segment Worksheet) 355
Percent time-spent-following, PTSF (from Directional Two-Lane Highway Segment 08.8

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

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

for average travel speed, Ly, ( mj) (Exhibit 20-23) 170
Length of two-lane highway downstream of effective length of the passing lane ™
for avg travel speed, Ly (M) Ly=Le(LytLyt Lge) -

Adj. factor for the effect of passing lane on average speed, f, (Exhibit 20-24) .11

Average travel speed including passing lane?, ATS, = (ATSy* L) / (L +Lg+
(Lpffo* (2Lge/(1+15)) )

Percent Time-Spent-Followin : e e
Downstream length of two-lane highway within effective length of passing lane

for percent time-spent-following, Ly, ( mi)(Exhibit 20-23) .60
Length of two-lane highway downstream of effective length of the passing lane

for percent-time-following, -3.60
I-d (m/)=Lt'(Lu+ Lpl+ Lde)

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

Percent time-spent-following including passing lane?, PTSF (%) 98.8

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

Peak 15-min total travel time, TT5(veh-h) TT;5= VMT,5/ATS,

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

2. 1f L4 <0, use alternative Equation 20-22.
3. If L4<0, use alternative Equation 20-20.

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

General Information

DIRECTIONAL TWO-LANE HIGHWAY SEGMEN

input Data
_____________ ¥ Shoulderwidth 1t |
-— Lane width e, ht
—a | Lane width I _h
_____________ v_Shoulderwidth |
Segment length, L mi
Analysis direction vol., Vg4 956veh/h

Opposing direction vol., V, 1119veh/h

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

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

Terrain

{;’« Class | highway r“ Class I highway

Grade Length  1.20 mi Up/down 3.0

Peak-hour factor, PHF 0.85
No-passing zone 17%
St Rarih drrasy % Trucks and Buses , P 2%
% Recreational vehicles, Pg 2%
Access points/ mi 3

r- Level [“ Rolling

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E; (Exhibit 20-9 or 20-15) 3.7 1.1
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, f=1/ (1+ P1(E-1)+Pr(Eg-1) ) 0.948 0.998
Grade adjustment factor 1, fg (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate?, vi(pcth) vi=Vi/(PHF*f* fg) 1186 1319
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
) . Base free-fiow speed?®, BFFSgy 60.0 mi/h
Field measured speed3, Sgy mi/h ) ) _ )
Adi. for lane width and shoulder width,? f_ s(Exh 20-5) 0.0 mith
Observed volume?, V; veh/h ] ) . )
. Adj. for access points?, f, (Exhibit 20-5) 0.8 mih
Free-flow speed, FFS; FFS=Sgy+0.00776(V{ fy ) mi/h ]
. ) " ; Free-flow speed, FFS; (FSS=BFFS-f s-f,) 59.3 mi/h
Adjustment for no-passing zones, f,, (Exhibit 20-19) 0.5 mi/h )
Average travel speed, ATS=FFS-0.00776v,-f,, 39.3 mith

Passenger-car equivalents for trucks, E(Exhibit 20-10 or 20-16)

Directional flow rate?, vi(pc/h)=V/(PHF*f* fg)

Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0

Heavy-vehicle adjustment factor, =1/ (1+ P1(Eq-1)+Pg(Eg-1) ) 1.000 1.000

Grade adjustment factor?!, fg (Exhibit 20-8 or 20-14) 0.93 1.00
1204 1316

Base percent time-spent-following#, BPTSF (%)=100(1 -eanb) 85.6
Adj. for no-passing zone, f,, (Exhibit. 20-20) 82
89.3

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

d Other Performa A
Level of service, LOS (Exhibit 20-3 or 20-4) E
Volume to capacity ratio, vic=V,/ 1,700 0.70
Peak 15-min veh-miles of travel, VMT 5 (veh- mi)=0.25L,(V/PHF) 337
1147

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

1. If the highway is extended segment (level) or rolling terrain, f{G=1.0 .
2.1f vi{v4 or v,) >=1,700 pcrh, terminate analysis--the LOS is F.

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

8.6

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

IRECTIONAL TWO-LANE HIGHWAY SEGMENT WORK

SHEET WITH PASSING LANE WORKSHEET

Genoralint - - _ | Site Information:
Analyst MKL Highway of Travel
Agency or Company MRO Engineers, Inc. From/To

Date Performed 2/27/07 Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year

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

Buildout Without Forest Ranch

Project Description:  Foresthill Divide Community Plan

¥ Classihighway [ Class il highway

Worksheet)

- Opposing direction -
> hnalysis direction —
Ly Lpl Lo Ly
) L ] Shawe Horth Arres
Total length of analysis segment, L, ( /) 1.2
Length of two-lane highway upstream of the passing lane, L, (mi) 0.1
Length of passing lane including tapers , Ly (mi) 1.0
Average travel speed, ATS (from Directional Two-Lane Highway Segment Worksheet) 39.3
Percent time-spent-following, PTSF (from Directional Two-Lane Highway Segment 893

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

g pe

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

for average travel speed, Ly, ( mi) (Exhibit 20-23) 1.70
Length of two-lane highway downstream of effective length of the passing lane 160
for avg travel speed, Ly (mi) L=l (Ly+Lot Lgo)

Adj. factor for the effect of passing lane on average speed, f, (Exhibit 20-24) 1.11
Average travel speed including passing lane?, ATS, = (ATS¢* L) / (Ly+Lg* 432

pen

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

Length of two-fane highway downstream of effective length of the passing lane
for percent-time-following,
Ly (mi=l(Ly+ Lot Lae)

-3.50

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

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

583

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

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

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

2. If Ly <0, use alternative Equation 20-22.
3. If L4<0, use alternative Equation 20-20.
4. vic, VMT,; and VMTy, are calculated on Directional Two-Lane Highway Segment Worksheet.

7.8
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SEGMENT WORKSHEET

Analyst

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

te Information.

Highway / Direction of Travel
From/To

Jurisdiction

Analysis Year

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

Buildout Without Forest Ranch

Project Description:  Foresthill Divide Community Plan

Input Data
_____________ % Shoulder width tt
- Lane width H
3 | Lane width it
_____________ +_Shoulderwidth |

Segment fength, 1 |

1119veh/n
956veh/h

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

Terrain r_ Level f" Rolling
Grade Length  7.20 mi Up/down -3.0
Peak-hour factor, PHF 0.88
No-passing zone 100%

Stiaws Harh frrow % Trucks and Buses , P 4 %
% Recreational vehicles, P 2%
Access points/ mi 4

F’r Class | highway 1'" Class il highway

/el Speed

“Ar;alysm Direction ’(d)v - Cpposing Directnon ‘(;)) ’
Passenger-car equivalents for trucks, E; (Exhibit 20-9 or 20-15) 1.1 37
Passenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.0 1.0
Heavy-vehicle adjustment factor, =1/ (1+ P{(E-1)+Pg(Eg-1)) 0.996 0.901
Grade adjustment factor 1, fg (Exhibit 20-7 or 20-13) 1.00 1.00
Directional flow rate?, vi(pc/h) vi=ViH(PHF*f* fo) 1277 1205

Free-Flow Speed from Field Measurement

Estimated Free-Flow Speed

Field measured speed?, Sgy mi/h
Observed volume?, V; veh/h
Free-flow speed, FFS; FFS=Sg,+0.00776(V{ fy ) mi/h
Adjustment for no-passing zones, f,,  (Exhibit 20-19) 1.1 mih

Base free-flow speed?®, BFFSgy 60.0 mith
Adj. for lane width and shoulder width,3 f s(Exh 20-5) 0.0 mih
Adj. for access points?, f, (Exhibit 20-5) 1.0 mih
Free-flow speed, FFS; (FSS=BFFS-f s-fs) 59.0 mi/h

=

Average travel speed, ATS=FFS-0.00776v,

38.7 mi/h

Anal;@s Direction (d) Opposing Direction ’(o‘) B
Passenger-car equivalents for trucks, Eq(Exhibit 20-10 or 20-16) 1.0 1.0
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicle adjustment factor, f,,=1/ (1+ P1(E-1)+Pr(Eg-1) ) 1.000 1.000
Grade adjustment factor?, f5 (Exhibit 20-8 or 20-14) 1.00 0.93
Directional flow rate?, v{(pc/h)=V/(PHF*,* fo) 1272 1163

Base percent time-spent-following?, BPTSF(%)=100(1-eanb) 857
Adj. for no-passing zone, f,, (Exhibit. 20-20) 12.5

Percent time-spent-following, PTSF(%)=BPTSF+f
' her Performance Mea:
Level of service, LOS (Exhibit 20-3 or 20-4)

92.2

Peak 15-min total travel time, TT

S(veh-h)=VMT,/ATS

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

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

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

Volume to capacity ratio, v/c=V,/ 1,700 0.75

Peak 15-min veh-miles of travel, VMT, 5 (veh- mi)=0.25L (V/PHF) 381

Peak-hour vehicle-mites of travel, VMTgo(veh- mi)=V*L, 1343
2.9

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

General Inforr

Analyst MKL

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

Analysis Time Period PM Peak Hour

- S:te Informat

Highway of Travel Foresthill Road - Westbound
From/To Todd Valley W to Owl Hill Ct.
Jurisdiction Placer County

Analysis Year Buildout Without Forest Ranch

Pro

-

ect Descrlphon Foresthill Divide Community Plan

{imput

r- Class Ii highway

F’" Class | highway

- Opposing direction -
—> _Analysis direction —
Ly Lpi Lo | Ly
L Showe Hoeth Hrrows

Total length of analysis segment, L, ( mi) 1.2
Length of two-lane highway upstream of the passing lane, L, ( mi) 1.2
Length of passing lane including tapers , L, ot (7110) 0.0
Average travel speed, ATS, (from Directional Two-Lane Highway Segment Worksheet) 387
Percent time-spent-following, PTSF (from Directional Two-Lane Highway Segment 922
Worksheet)
Level of sewicel , LOS4 (from Directional Two-Lane Highway Segment Worksheet) E

Downstream Iength of two-| lane hlghway W|th|n effectlve Iength of passmg Iane

70
for average travel speed, Ly, ( mi) (Exhibit 20-23) 1.7
Length of two-lane highway downstream of effective length of the passing lane ™
for avg travel speed, Ly ( mi) Ly=L (Ll Lyo) -
Adj. factor for the effect of passing lane on average speed, for (Exhibit 20-24) 1.11

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

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

PTSF = PTSFy[ L y+LyH,

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

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

for percent-time-following, -3.60
Ld (m’.)=Lt'(Lu+ Lpl+ Lde)

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

Percent time-spent-following including passing lane?, PTSF (%) 922

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

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

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

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

Copyright © 2005 University of Florida, All Rights Reserved

HCS+™ Version 5.21 Generated: 4/3/2007 4:15 PM



MULTILANE HIGHWAYS WORKSHEET(Direction 1)

= 0 — - - -~ , —— .
Sl L] | dopiaton, oo Quput
- e —* e Operational (LOS)  FFS, v 103,50
5 ‘!‘Jmi'h'w Ik — pe; G SR _:j? Desggn Qlﬁﬁ FFS 105, v, 1.5.0
gz 0 'ﬁ:mi‘;lrgf 5 "l s Des;gp ) ‘ FFS. 105, | . ‘SJD
5 TS T B IV e Planmng (LOS) FFS, B, 8407 L0S. 5D
Z 40 Fa i ey » — . — Plarning (Nj FFS, LOS, AADT .S D
& ) ﬁgﬁ {bﬁ' S e e Planning {y,) FFS. LOS, N v S0
2 % W8 1200 1600 700 7400 '

Flo Rate (i

General information .|Site Information
Analyst MKL
) Highway/Direction to Travel Foresthill Road - Mitigated
Agency or Company MRO Engineers, Inc. From/To Bridge to Spring Garden Rd
Date Performed 4/3/2007 Jurisdiction Placer County
Analysis Year Buildout Without Forest Ranch
Analysis Time Period AM Peak Hour
Project Description  Foresthill Divide Community Plan
I oper(L0S) I Des. (N) I Plan. (vp)
Flowlnputs =~ - .
Volume, V (veh/h) 1040 Peak-Hour Factor, PHF 0.88
AADT(veh/h) %Trucks and Buses, Py 6
Peak-Hour Prop of AADT (veh/d) %RVs, Pr 2
Peak-Hour Direction Prop, D General Terrain: Grade
DDHV (veh/h) Grade  Length (mi) 4,00
Driver Type Adjustment 1.00 Up/Down % 3.00

Number of Lanes 2

Calculate Flow Adjustments

fy 1.00 Er 3.0
Er 25 fuv 0.885
Calc Speed Adj and EES -

Speed Inputs

Lane Width, LW (ft) 12,0 fu (mifh) 0.0
Total Lateral Clearance, LC (ft) 12.0 )

fic (mifh) 0.0
Access Points, A (A/mi) 2

fa (mi/h) 05
Median Type, M Undivided

fy (mifh) 16
FFS (measured)
Base Free-Flow Speed, BFFS 60.0 FFS (milh) 579

Design (N)

Required Number of Lanes, N

Operational (LOS)

Flow Rate, v, (pc/h/in) 667
Flow Rate, v, (pc/h)
Speed, S (mi/h) 57.9
Max Service Flow Rate (pc/h/in)
D {pc/mifin) 1.5
Design LOS
LOS B
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MULTILANE HIGHWAYS WORKSHEET(Direction 2)

Em ] . - - . - i .

£ |/ A o -1 | Aoplication. Input Ouiput
g w0 Frog oy Spowd = B0 mi,:(,l L . JF ‘ - - Operational (LOS) FFS, H, ¥y 1058, 5D
P I»ﬂ}"l‘ll J A _pel _ﬂmz“‘j—p Design () FFS, LOS v, N5 D
;i; 30 ;f;':l“hr £ v f,f“' = :_‘_;“ Design {vy) FFS. LOS, %, 5D
g m“‘ f g y S R pa i S Planning (LOS) FFS, H, ARDT £05. 5D
£ . 7 ’ Y " I * Planning (M) FFS, LGS, AADT S D
4 il @é‘r & | ™ Planning {y FFS, 103, p S0
20 507 T200 1600 7000 740

Freoty Rafe Qb

| Site Information
Analyst MKL
. Highway/Direction to Travel Foresthill Road - Mitigated
Agency or Company MRO Engineers, Inc. From/To Bridge to Spring Garden Rd
Date Performed 41312007 Jurisdiction Placer County
Analysis Year Buildout Without Forest Ranch
Analysis Time Period AM Peak Hour
Project Description  Foresthili Divide Community Plan
2 Oper.(LOS) [ Des. (N) [ Plan. (vp)
Volume, V (veh/h} 1768 Peak-Hour Factor, PHF 0.88
AADT(veh/h) %Trucks and Buses, Py 2
Peak-Hour Prop of AADT (veh/d) %RVs, Pg 2
Peak-Hour Direction Prop, D General Terrain: Grade
DDHV {veh/h) Grade  Length (mi) 4.00
Driver Type Adjustment 1.00 Up/Down % -3.00

Number of Lanes 2

Calculate Flow Adjustme

h 100 Eq ‘ 12
E; 15 v 0.986
Calc Speed Adj and FES

Lane Width, LW (ft) 12.0 fo (milh) 0.0
Total Lateral Clearance, LC (ft) 12.0 .

fic (mifh) 0.0
Access Points, A (A/mi) 2

fa (mih) 0.5
Median Type, M Undivided

fu (mifh 1.6
FFS (measured) (i)

FFS (mifh) 57.9

Base Free-Flow Speed, BFFS 60.0

P
s

Design (N)

Required Number of Lanes, N

Operational (LOS)

Flow Rate, v, (pc/h/in) 1018
Flow Rate, v, (pc/h)
Speed, S (mifh) 57.9
Max Service Fiow Rate (pc/h/in)
D (pc/mifln) 178
Design LOS
LOS B
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MULTILANE HIGHWAYS WORKSHEET(Direction 1)

g0 | [ A1 S - N Srpdinat! .
= | L L . Application Input Quiput
;% - - 2l - Lt Opergtional (LOS) FFS B, Up L0S, 5. D
3 e S e L T Design (V) FES, L0S. ¥, N5 D
3, 10 e ~ - = Design {yg) FFS, L0S, N %S D
i - P .= « :
5 g T~ P T IS | s Planning {LOS) FFS, K, ARDT 1055 D
5 i ra L V' 2 P - . " N
2w ‘:?; ST - pr Planining (N} FFS, LOS, AADT M.5D
& i AR N - Wy L - 5 -
&, & s o ﬁfﬁ}dfr' o ﬁgxg«‘s‘r Planning (v} FFS LOS, N 1y S, 0
= a0 ok o k5 s - :
= 0 J00 el 1200 600 2000 2400
Frontr flate et
Site Information
Analyst MKL
) Highway/Direction to Travel Foresthill Road - Mitigated
Agency or Company MRO Engineers, Inc. From/To Spring Garden to Todd Valiey W
Date Performed 4/3/2007 Jurisdiction Placer County
Analysis Year Buildout Without Forest Ranch
Analysis Time Period AM Peak Hour
Project Description  Foresthill Divide Community Plan
¥ Oper(LOS) I Des.(N) [ Plan. (vp)

(veWh)

Volume, V 1160 Peak-Hour Factor, PHF 0.75

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

g, 1.00 Er 30

Er 38 fy 0.891

nputs Calc Speed Adj and FFS
Lane Width, LW (f) 120 £ (i) 04
Total Lateral Clearance, LC (ft 12.0 ,
o &L (M) fic (milh) 0.0

Access Points, A (A/mi) 4

fa (mi/h) 1.0
Median Type, M Undivided

fu (mirh) 16
FFS (measured)
Base Free-Flow Speed, BFFS 60.0 FFS (mif) 54

=

Design (N)

Required Number of Lanes, N

Operational (LOS)

Flow Rate, v, (pc/h/in) 868
Flow Rate, v, (pc/h)
Speed, S (mi/h) 574
Max Service Flow Rate (pc/h/in)
D (pc/mifin) 15.1
Design LOS
LOS B
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MULTILANE HIGHWAYS WORKSHEET(Direction 2)

%’ 70 { = —r - — NP - .
= . X s |, - Applisation Input. ()u!py

;% 0 Fros How Srowd E‘rﬁmm(,! - ’ ,—,":‘:———._ — o Opmtio\aial ti_'ogj FES, H, Vp 105, 5. D
4 — 6 it A 1 _,.___mﬁ;w Design () FFS, LOS. v, NS D
g 0 i :}’I';ll';” 7 s = Design fg) FFS, LOS, i v S D
5 10 2 8 - I D D s e Planning {LOS) FFS. N, AADT LOS 5.0
20 y TS Ny * Planning (¥ FFS. LOS. AADT M5 D
8 4\1 %é“l. & et g Phaniring (4, FFS, LOS, N 350

=z 0 00 800 1200 1600 2000 2400

Fros Rate il

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

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

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

Peak-Hour Factor, PHF

1215

%Trucks and Buses, Py 2
%RVs, Pg 2
General Terrain: Grade
Grade  Length (mi) 170
1.00 Up/Down % -3.40

Number of Lanes 2

lculate Flow Adjustment:

15 0.986

Lane Width, LW (ft)
Total Lateral Clearance, LC (ft)

Access Points, A (A/mi)
Median Type, M

FFS (measured)

Base Free-Flow Speed, BFFS

Speed Adj and FF:!

120 fy (mifh) 0.0
12.0 )

ch (ml/h) 0.0
5

fa (mifh) 1.3
Undivided

fu (mifh) 1.6
60.0 FFS {mifh) 57.2

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

Speed, S (mifh)

D (pc/milln)
LOS

Design (N)

Required Number of Lanes, N
700

Flow Rate, v, (pcfh)
57.2

Max Service Flow Rate (pc/h/in)
12.2

Design L.OS
B
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MULTILANE HIGHWAYS WORKSHEET(Direction 1)

Flevs Rate geititog

£ 1 [ /7 A e - | Aplication Input, Qulgt
%_ 0 frow How Sooel Evﬂll]i.l(,f - I - Pl — ] Opaalimia! ﬂlOS) FFS, ﬂr'fp 108, 5, D
e By L S At N P e Design (W) FFS, LOS. v, N,$.D
g, 0 :;’:“I'it'r-::’ 7 ’,r" = ;_‘_’&'“ Design fy) FFS, LOS. N e § D
£ B A T S AR NGa e Planning (LOS) FFS, N, AADT LOS. 5 D
E Eli] e < =7 = . T = Plarning (N) FFS, LS, RADT N.5D
& w \bé}\ ﬁ,f’,‘w A&\f}ﬁf‘r’ o ‘.{,}'a.?’i"f" Planning {v,) FFS. LOS. N vy 5 0
g ¥ I 0 10 Tet0 3000 740 ' '

MKL

Analyst

Highway/Direction to Travel

Foresthill Road - Mitigated

Agency or Company MRO Engineers, Inc. From/To Todd Valley W to Owl Hill Ct
Date Performed 4/3/12007 Jurisdiction Placer County
Analysis Year Buildout Without Forest Ranch
Analysis Time Period AM Peak Hour
Project Description  Foresthill Divide Community Plan
v Oper.(LOS) I Des. (N) I Pan. (vp)

1049

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

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

1.00

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

General Terrain:

Grade Length (mi)

Up/Down %
Number of Lanes

25

0.935

Lane Width, LW (ft) 12,0 fu (mifh)
Total Lateral Clearance, LC (ft) 120 fLc (i)
Access Points, A (A/mi) 3

fa (mifh)
Median Type, M Undivided

fi (mih)
FFS (measured)
Base Free-Flow Speed, BFFS 60.0 FFS (mifh)

0.0

0.0
0.8
1.6
57.7

Operational (LOS)

Flow Rate, v, (pc/h/in) 951
Speed, S (mi/h) 57.7
D (pc/mifin) 16.5
LOS B

Design (N)

Required Number of Lanes, N

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

10

:;5; ) ’ ;f‘ ,," #,w’ ‘J,r" A_leicfation ’ [nput Ouput.
2 gt B b, ~ et . Opertionsl (LOS)  FFS, H, v, L0s. S, D
= AR et e S e me™ Design {I) FFS LOS v, .50
T w0 Dmih s : = A Desigh fig) FFS, LOS, I S D
;io ! .§5mii{|r;§(j‘r e el PESARE pe g( g g . e &
] e A T o i Planning (LOS) FFS, M, 84DT L0S. 5. D
2 f’?" Ko _&;,\ NP B P . Planning (M) FFS, LOS, AADT 5D
£ AR I o B o, |- :

L7 i”" s bd Y '.-»i"?-"r 4 v 13 i W
% © éﬂ o5 ‘L%':f Al Planning (\r‘,]” | FFSY LOS, N ¥, sD
z70 o 20 1200 600 2000 2400

Flows Rate (et

| 'site Information

Analyst MKL
. Highway/Direction to Travel Foresthill Road - Mitigated
Agency or Company MRO Engineers, Inc. From/To Todd Valley W to Owl Hill Ct
Date Performed 4/3/2007 Jurisdiction Placer County
Analysis Year Buildout Without Forest Ranch
Analysis Time Period AM Peak Hour
Project Description  Foresthill Divide Community Plan
2 Oper.(LOS) I Des. (N) I Plan. (vp)

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

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

1060

1.00

Peak-Hour Factor, PHF
%Trucks and Buses, Py
%RVs, Pg
General Terrain:

Grade  Length (mi)

Up/Down %
Number of Lanes

12
0.986

Lane Width, LW (ft) 12.0
Total Lateral Clearance, LC (ft) 12.0
Access Points, A (A/mi) 4

Median Type, M Undivided
FFS (measured)

Base Free-Flow Speed, BFFS 60.0

Speed Adj and FFS

£ (mifh)

fic (mifh)
fa (mifh)
iy (mifh)

FFS (mi/h)

0.0
0.0
1.0
1.6
574

Operational (LOS)

Fiow Rate, v, (pc/h/in) 680
Speed, S (mih) 574
D (pc/mifin} 11.8
LOS B

Design (N)

Required Number of Lanes, N

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

fg" 70 . —T T = v - — — -
=z |~ - L . Application Inpt Qutput
g & Irwﬂ__q..g_ﬁjgmdr Evﬁmf.{x(,r . ’ i - A3 - ] Owatim;al ({05’) FFS. B, up 108,50
Jé i mihl? A o et NN vt Design () FFS, L0, v, M,S,0
. - = & . e 4
‘L‘.& 50 ;::J'lt?r"::l : ~ i = 1“‘“«3.» - Dasig n ! FFS, LOS. H WS D
g Y \ B - T 7%&_?___4’ Planning {LOS) FFS, H, ARDT E,OSf 50
g0 o o “ o i Planning (N) FFS, LOS, AADT M.5D
o f‘&' ] a f&l - i 'et o :
% “ 4»,\1 "—“g\r ,@.;», @?’} T ﬁﬁ‘ Planving (\'(,J FFS LOS. N Yy Sh
= 0 400 819 1R 100 000 240 ' -
Froy Rate ity
Analyst MKL
. Highway/Direction to Travel Foresthill Road - Mitigated
Agency or Company MRO Engineers, Inc. From/To Bridge to Spring Garden Rd
Date Performed 4/3/2007 Jurisdigtion Plgoer Cou.nty
Analysis Year Buildout Without Forest Ranch
Analysis Time Period PM Peak Hour
Project Description ~ Foresthill Divide Community Plan
2 Oper.(LOS) I Des. (N) [ Plan. {vp)
Volume, V (vehth) 1574 Peak-Hour Factor, PHF 0.88
AADT(veh/h) %Trucks and Buses, Py 1
Peak-Hour Prop of AADT (veh/d) %RVs, Pg 2
Peak-Hour Direction Prop, D General Terrain: Grade
DDHV (veh/h) Grade  Length (mi) 4.00
Driver Type Adjustment 1.00 Up/Down % 3.00

Number of Lanes 2

Ey 3.0 0.943

$ puts lc Speed Adj and FF:
Lane Width, LW (ft) 12.0 for (milh) 0.0
Total Lateral Clearance, LC (ft) 12.0 ,

fie (mih) 0.0
Access Points, A (A/mi) 2

fa (mifh) 05
Median Type, M Undivided

fu (mirh) 16
FFS (measured)

FFS (mi/h) 579

Base Free-Flow Speed, BFFS 60.0

Design (N)

Required Number of Lanes, N

Operational (LOS)

Flow Rate, v, (pc/h/in) 947
Flow Rate, v, (pc/h)
Speed, S (mith) 57.9
Max Service Flow Rate (pc/h/in}
D (pc/mi/in) 16.4
Design LOS
LOS B
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MULTILANE HIGHWAYS WORKSHEET(Direction 2)

1]
4

g 10 ',: T 7 ' p ' T
% ~ - 5 §x )
= ! s Ny e o Application Input Qutput
ig g e o Sgoed < 60 i '(" o ~ 2L . s =] Operationsl (L0S) FFSH, U LS. 5D
- !5‘““' - . A S v e Design () FFS. LOS, v, HSD
g, i g 4 prad P S o f
5 10 o r-&, . "7 i e Design tvg) FFS, 103, N ¥ 5. D
S YR A T B D TG Planning {LOS) FFS. W, AADT LOS 50D
2w . s g o Y - = * Planning {4) FFS, L3S, AADT M50

2 ¥ i, - I g . '
& e.s,‘j oS o g ™ Planning {y,) FFS, LOS, N % S.D
=z 0 Litt] bEalle] 1500 1600 2000 2400

Fle Rate ey

General Informatio

Site Information

Analyst MKL
) Highway/Direction to Travel Foresthill Road - Mitigated

Agency or Company MRO Engineers, Inc. From/To Bridge to Spring Garden Rd
Date Performed 41312007 Jurisdiction Placer County

Analysis Year Buildout Without Forest Ranch
Analysis Time Period PM Peak Hour
Project Description  Foresthill Divide Community Plan

IV Oper.(LOS) I Des. (N) I™ Plan. (vp)

Volume, V (veh/h) 1210 Peak-Hour Factor, PHF 0.76
AADT(veh/h) %Trucks and Buses, Pt 4
Peak-Hour Prop of AADT (veh/d) %RVs, Pr 2
Peak-Hour Direction Prop, D General Terrain: Grade
DDHV (veh/h) Grade  Length (mi) 4.00
Driver Type Adjustment 1.00 Up/Down % -3.00

Number of Lanes 2

Lane Width, LW (ft)

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

FFS (measured)

Base Free-Flow Speed, BFFS

120 f,0 mifh)
12.0 )

fLC (ml/h)
2

fa (mifh)
Undivided

fi (mifh)
600 FES (mifh)

0.0
0.0
0.5
1.6
57.9

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

Speed, S (mith)

D {pc/mifin)
LOS

Design (N}

Required Number of Lanes, N
815

Fiow Rate, v, (pc/h)
57.9

Max Service Flow Rate (pc/h/in)
1441

Design LOS
B
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MULTILANE HIGHWAYS WORKSHEET(Direction 1)

Fhoeys Rate- (ot

= . . S -

= . » | | Aplication, Input Output
2 g Heeon Speed - B0 wih £ L —ntl ] Operational {LOS) FES, H v, LS, 5,0
z _fswin A O I g e Design () FFS, L0S. v, H.$,D
Z %0 i?;',i'é'.‘r?é?‘?*’ = = Design {vp) FFS, LOS, I WS D
& I S T B R e S D Planiiing (L0S) FFS. N, AADT 105,50
£ 0 e e I N R * Planning (N} FFS, LOS, AADT M50
8 S e e Planning (4, FFS, LOS, N 7y 5D
2 0 00 804 1200 1640 200 2400

eral Information

Analyst MKL
. Highway/Direction to Travel Foresthill Road - Mitigated
Agency or Company MRO Engineers, Inc. From/To Spring Garden to Todd Valley W
Date Performed 4/3/2007 Jurisdiction Placer County
Analysis Year Buildout Without Forest Ranch
Analysis Time Period PM Peak Hour
Project Description  Foresthill Divide Community Plan
~ Oper.(LOS) I Des. (N) I Plan. {vp)

Volume, V (veh/h) 117
AADT(veh/h)
Peak-Hour Prop of AADT (veh/d)

Peak-Hour Direction Prop, D
DDHYV (veh/h)
Driver Type Adjustment 1.00

Peak-Hour Factor, PHF
%Trucks and Buses, Py

%RVs, Pr
General Terrain:
Grade  Length (mi)

Up/Down %
Number of Lanes

Calculate Flow Adjustmen

f, 1.00

3.0

0.909

Speed Inputs

Lane Width, LW (ft) 12.0
Total Lateral Clearance, LC (ft) 12.0
Access Points, A (A/mi} 4

Median Type, M Undivided
FFS (measured)

Base Free-Flow Speed, BFFS 60.0

fuw (mifh)

fLC (ml/ h)
fa (milh)
fy (mifh)

FES (milh)

0.0
0.0
1.0
1.6

574

Operational (LOS)

Flow Rate, v, (pc/hfin) 698
Speed, S (mifh) 574
D {pc/mifln) 12.2
LOS B

Design (N)

Required Number of Lanes, N

Flow Rate, v, (po/h)
Max Service Flow Rate (pc/h/In)
Design LOS
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MULTILANE HIGHWAYS WORKSHEET(Direction 2)
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£, i N r - i
;4’ 50 Z“ ;""';':r"g, 7 s = ”W"" Design v} FFS. LOS, H ¥ S, D
s il ' - b L.~ «
I o 7 " v D N e anng L . B, o wh
£ A j’ TR i B e Planning (LOS) FFS. N, AADT 085D
£ 40 T 5 o T = s Planiting (4) FFS, LOS, DT M5 D
._g;", i '-, ‘_‘3' i - ";.-,)ié\'\,-i e .
%ﬁ © @5:;1 ‘{g‘r ol B | vaIazmmg (1'9)“ ) FFS LS, N vy 50
=z 0 400 800 1200 1600 2000 2400
Fievie et (et
Analyst . MKL
. Highway/Direction to Travel Foresthill Road - Mitigated
Agency or Company MRO Engineers, Inc. From/To Spring Garden to Todd Valley W
Date Performed 41312007 Jurisdigtion Pla_cer Cou.nty
Analysis Year Buildout Without Forest Ranch
Analysis Time Period PM Peak Hour
Project Description  Foresthill Divide Community Plan
IV Oper.(LOS) I Des. (N) ™ Plan. (vp)

Volume, V (veh/h) 1305 Peak-Hour Factor, PHF

AADT(veh/h) %Trucks and Buses, Py 3

Peak-Hour Prop of AADT (veh/d) %RVs, Py 2

Peak-Hour Direction Prop, D General Terrain: Grade

DDRV (veh/h) Grade  Length (mi) 1.70

Driver Type Adjustment 1.00 Up/Down % -3.40
Number of Lanes 2

Calculate Flow Adjustment

f; 1.00 Er 1.2
fiv 0.981
Lane Width, LW (ft) 12.0 {0 (mifh) 0.0
Total Lateral Cl 12.0
otal Lateral Clearance, LC (ft) i1 (mil) 00
Access Points, A (A/mi) 5
fa (mifh) 13
Median Type, M Undivided
fi (mifh) 1.6
FFS (measured)
Base Free-Flow Speed, BFFS 60.0 FFS (mif) 512

Design (N)

Required Number of Lanes, N

Operational (LOS)

Flow Rate, v, (pc/hiin) 755
Flow Rate, v, (pc/h)
Speed, S (mifh) 57.2
Max Service Flow Rate (pc/h/In)
D (pc/mifin) 13.2
Design LOS
LOS B
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MULTILANE HIGHWAYS WORKSHEET(Direction 1)
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S 105 4 g i l;t T e Planning (LOS) FFS, N, AA0T L0S. 5.0
Ew e va +— . — * Planning (N) FFS, LOS, AADT N5 D
% © ée,\T \hé ﬁ.j«, ﬁ?f r @ ﬁfj‘ir Planning (\rp) | FFS LOS, M Yy 5D
Zz 0 SO0 L1 1200 1600 20600 2400

Flent Rt et

Analyst MKL
. Highway/Direction to Travel Foresthill Road - Mitigated
Agency or Company MRO Engineers, Inc. From/To Todd Valley W to Owl Hill Ct
Date Performed 4/3/2007 Jurisdiction Placer County
Analysis Year Buildout Without Forest Ranch
Analysis Time Period PM Peak Hour
Project Description  Foresthill Divide Community Plan
I¥ Oper.(L0S) I Des.(N) I Plan. (vp)
Volume, V (veh/h) 956 Peak-Hour Factor, PHF 0.85
AADT(veh/h) %Trucks and Buses, Py 2
Peak-Hour Prop of AADT (veh/d) %RVs, Pg 2
Peak-Hour Direction Prop, D General Terrain: Grade
DDHYV {veh/h) Grade  Length (mi) 1.20
Driver Type Adjustment 1.00 Up/Down % 3.00

Number of Lanes 2

Er 25 fuv 0.935
¢ Calc Speed Adj and FFS
Lane Width, LW (ft) 12.0 fu (mifh) 0.0
Total Lateral Cf ,LC (ft 12.0
ateral Clearance, LC (ft) i (i) 00

Access Points, A (A/mi) 3

fa (mifh) 038
Median Type, M Undivided

fa (il 1.6
FFS (measured) i)
Base Free-Flow Speed, BFFS 60.0 FFS (mif) St

Design (N)

Required Number of Lanes, N

Operational (LOS)

Flow Rate, v, (pc/h/in) 601
Flow Rate, v, (pc/h)
Speed, S (mi/h) 51.7
Max Service Flow Rate (pc/h/In)
D (pc/mifin) 104
Design LOS
LOS A
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MULTILANE HIGHWAYS WORKSHEET(Direction 2)

Flovs Rate e

£0 |- | Auplication Input Ouput
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Site Information

Analyst MKL
. Highway/Direction to Travel Foresthill Road - Mitigated
Agency or Company MRO Engineers, Inc. From/To Todd Valley W to Owl Hill Ct
Date Performed 4/312007 Jurisdiction Placer County
Analysis Year Buildout Without Forest Ranch
Analysis Time Period PM Peak Hour
Project Description ~ Foresthill Divide Community Plan
IV Oper(LOS) [ Des.(N) I Plan. (vp)

pu
Volume, V (veh/h)

AADT(veh/h)

Peak-Hour Prop of AADT (veh/d)

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

1119

1.00

Peak-Hour Factor, PHF
%Trucks and Buses, Py

%RVS, PR
General Terrain:
Grade  Length (mi)

Up/Down %
Number of Lanes

Calculate Flow Adjustm

1.00
15

1.2
0977

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

FFS (measured)

Base Free-Flow Speed, BFFS

12.0

12.0

4
Undivided

60.0

fi (mifh)
fic (mifh)
fa (mifh)
fyy (mi/h)

FFS (milh)

0.0
0.0
1.0
1.6
574

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

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

651
574
11.3

Design (N)

Required Number of Lanes, N

Flow Rate, v, (pc/h)
Max Service Flow Rate {pc/h/in)
Design LOS
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3: Auburn Ravine Road & Bowman Road Buildout Without Forest Ranch Conditions
HCM Signalized Intersection Capacity Analysis AM Peak Hour

A a0y ¢ v AN A2 N ] Y

Lane Configurations % 4 if "i "“Ta ‘
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1t
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 ,
Lane Util. Factor ~ 1.000 1.00 100 100 095
Frpb, ped/bikes 100 100 096 100 0.98
Fipb, ped/bikes 100 100 100 100 100
Frt 1.00 1.00 085 100 0.93
FitProtected = 0.5 100 100 095 100
1770 1863 1525 1770
It Permitted 095 100 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1525 1770

Volume (vph) i 9 295 175 388 6
Peak-hour factor, PHF 092 092 092 092
Adj. Flow (vph) 98 321 190 422
Reductio (vph) 0 0 125 0
Lane Group Flow (vph) = 98 321 65 422 119
Confl. Peds. (#/hr) 5 5 5
TunType Prot = Perm Prot
Protected Phases 7 4 3 8

Pamited Phases. 1 0 L
Actuated Green, G(s) 94 384 384 406 696 ;
Effective Green,g(s) 84 374 374 396 686
Actuated g/C Ratio 0.08 034 034 036 062

Clearance Time(s) =~ 30 30 30 30 30
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) = 135 - 837 2012

v/s Ratio Prot 0.24 ¢0.41

v/s Ratio Perm Bhame

066 059
DR
13

Uniform Delay, dt
Progressmn Factor

HCM Volume to Capacity ratio
Actuated ’Cycie Length (s)

. Sumoflosttime(s)
65 6% ICU Level of Servnce

c Cflttcal Lane Group

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



6: Auburn Ravine Road & 1-80 Westbound Off-RampBuildout Without Forest Ranch Conditions
HCM Signalized Intersection Capacity Analysis AM Peak Hour

Lane Confi guratlons 4 44 % if

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 : 4.0 4.0
Lane Util Factor = 400 001 400 f00
Frpb, ped/bikes 1.00 . 1.00 0.98

Flpb, ped/bikes 100 100 100 1.00

Frt 1.00 0.85

Fit Protected = 095 1000

Satd. Flow (p 1770 1548

Fit Permitted 095 100

Satd. Flow (perm) 1770 1548

Volume (vph) 291 195
Peak-hour factor, PHF 092 0.92

Adj. Flow (vph)

RTOR Reduction (vph)
Lane Group {vph) 0
Confl. Peds. (#/hr) 5
TumnType 0 ol L e Peim
Protected Phases ; 4 8 6

Pérmilted Phases = 1 i e
Actuated Green, G(s) 794 794 236 236
Effective Green, g(s) 784 784 . 236 236
Actuated g/C Ratio 071 0.7 021 0.21
Clearance Time(s) =~ 30 30 40 40
Vehicle Extension (s) 3.0 3.0 3.0 3.0
LaneGrpCap(vph) 1328 3624 380 332
v/s Ratio Prot c0.33 0. 30 c0.18

v/s Ratio Perm G o e
v/c Ratio 0. 47 0.43 0.83 0.64
UniformDelay,d1 = 68 65 = 413 393
Progressron Factor O 10 0.43 1.00 1 OO

014

HCM Volume to Capaélty ratxo - 0.55
. Sum of lost time (s) -
ICU Level of Serwce )

¢ 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  Buildout Without Forest Ranch Conditions
HCM Signalized Intersection Capacity Analysis AM Peak Hour

ey v A b AN 4

Lane Configurations L] 4 L
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 40 4.0
Lane Util. Factor = 100 100
Frpb, ped/bikes 1.00 1.00 .99
Frt 1.00 1.00
Flit Protected H0s 00 g
Satd. Flow (prot) 1770 1863
Fit Permitted 095 100
Satd Flow (perm) 1770 1863
e (Vo) ‘ -
Peak-hourfactor PHF

900 1900 1900

‘ p
Confl. Peds. (#/hr)
Turn Type
Protected Phases
Permitted Phases =~ . . s
Actuated Green, G (s) 100 70.0 57.0 340 340

Effective Green, g(s) 90 690 - 560 083003300
Actuated g/C Ratio O 08 O 63 0 51 0.30 0.30

Clearance Time (s) 80 300 0 e B0 30

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
LaneGrpCap (vph) 145 1169 qm12 . BI7 458

v/s Ratlo Prot 1 c0.09  0.40 ¢0.54

v/c Ratio
Uniform Delay, d1
Progressmn Factor

105 063 103

ﬂ94%1
B

ICU Lével of Serwce »

¢ Critical Lane Group

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



11: Auburn Ravine Road & Lincoln Way Buildout Without Forest Ranch Conditions
HCM Signalized Intersection Capacity Analysis AM Peak Hour

Ay v AN bt AN Y

; hi +%
1900 1900 1900
. 4.0 40 . ‘ .
00 095 . 100 095 100
. 0.99 1.00
0.96 1.00
5 100 09
3379 1770
5 100 095
1770
413 M5 175 281 167
. 092 092 092 092 092
52 1449 451 190 305 182 g
0 0 263 0 0 ‘
8 .00 451 2320 0 182 192 136

Tota Lost time (s)
Lane Util. Fact
Frpb, ped/b|kes
Flpb, ped/bikes 100 1.00
Frt _ 1.00 .
FltProtected 095 100
Satd. Flow prot) 3433
Fit Permitted 1095 1.
Satd Flow (perm) 3433
’ ‘ 160 666
0‘92 .

Turn Type
Protected Pha
Permitted Phases =~
Actuated Green, G(s) 31.0 .
Effective Green, g(s) 310 310
Actuated g/C Ratio 0.28 .
Clearance Time(s) 40 4.
Vehicle Extension (s) 3.0

Lane Grp Cap (vph) ¢
v/s Ratlo Prot

37.0 210 16.0 130 . .
%0 20 150 120 70 1.
0.33 018 0.14 0.11 0.06 0.06
30 30 30 30 30 30
3.0 30 30 30 30 30
106 322 30 0 103 225 99

c0.50 c0.25 ¢0.16 0.10 0.03

V/c Ratlow k _
Uniform Delay, d-
Progressmn Factor

of losttime (s)
ICU Level of Serwce _

c Critical Lane Group

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



3: Auburn Ravine Road & Bowman Road

HCM Signalized Intersection Capacity Analysis

Buildout Without Forest Ranch Conditions
PM Peak Hour

A

- N

e

- NN oA Y

Lane Conflguratlons 5 +
Ideal Flow (vphpl) 1900 -
Total Lost time (s) 4.0

Lane Util. Factor 100
Frpb ped/bskes 1.00 .
Flpb, ped/bikes 100 1.
Frt 1.00
Flt Protected 095 1.
Satd. Flow (prot) 1770
Fit Permitted 095 1.
Satd. Flow (perm) 1770

4.0

B N
1900 190

1900 1900 1900 1900

1.00 1.

Volume (vph) 125
Peak-hour factor, PHF  0.92
Adj. Flow (vph) 1860
RTOR Reduction (vph) 0 B
Lane Group Flow (vph) 136 57

Confl. Peds. (#/hr) 5
Turn Type e Prot
Protected Phases 7
Permitted Phases S
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

0.24
30 3
3.0

053

3.0

Lane Grp Cap (vph)
v/s Ratio Prot

vis Ratio Perm

v/c Ratio

Uniform Delay, d1
Progression Factor
Incremental Delay, d2 150 69 06

75.7%

¢ Critical Lane Group

) co44 .

7 088 <
R
1. 08; e

B9 e 7. 439 3

038 )
100 1.

lost time (s)

'ICU Level of Service

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

Synchro 6 Report
3/20/2007



6: Auburn Ravine Road & I-80 Westbound Off-RampBuildout Without Forest Ranch Conditions
HCM Signalized Intersection Capacity Analysis PM Peak Hour

A L AN S

Lane Configurations + M4 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 00 091 1000 00
Frpb ped/blkes - 1.00 1.00 1.00 0.98
Hpb, pedibikes = 0 4000 40000 d00 00
Frt 1.00 1.00 1.00 0.85
FltProtected .= . 400 1000 095 1000 e
Satd. Flow (prot) 1863 5085 1770 1551
Flt Permitted e b0 oes s a0 i
Satd. Flow (perm) 1863 5085 1770
0.92
0 405
0
0 405
5

Volume (vph). _
Peak-hour factor, PHF 0.9
Adj. Flow (vph) e
RTOR Reductlon (vph)

|lovoocoNo

59.0 59.0 240 240
Effective Green g(s) 580 580 240 240
Actuated g/C Ratio 0.64 0.64 0.27 027
Clearance Time (s) B0 30 40 40
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane GrpCap (woh) 1201 3277 472 414
v/s Ratio Prot c0.51  0.30 CO 23
WisRatioPermo 0 i e o
v/c Ratio 079 047 0.86 0.52
UnifeimiDafayid i el g st i

Intersectlon Capacuty Utlllzatlon 162 9% ICU Level of Service

é Crmcal Lane Group

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



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

N R Y,

4ol

Lane Configurations 5 4 ‘H» d
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 - 1900 1900 1900 1900
Total Lost time (s) . 4.0 4.0 4.0
Lane Util. Factor 0 1000 0 09 %;,5'1;00:;?75:_v.;_ e
Frpb, ped/blkes . 1.00 0.99 0.97
Fipb, pedlbgke_s S 100 S0 e 9 100
Frt 1.00 - 0.95 0.85
Flt Protected g5 100 00 . 095 100 .
Satd Flow (prot) 1863 1762 1530
-1t Pe . 95 1.00 095 1.00
1770 1863 1762 1530
e (vph) 250 954 O 1067 521 360 10 844 0
092 092 092 092 092 0.92
160 566 391 A1 970
0
0
5

Fflow (vph) 272 4037
RTOR Reduction (vph) 0 0 0 0 0 55
Lane Gl’OUp F]OW (Vph) : 272 1037 0 ; 01660 & 0 e 402 862 HNER
Confl. Peds. (#/hr) 5 5 5 5
Turn Type o Prot 0 i e A PEm i Perm
Protected Phases 7 4 8 » ‘
PamiiedBhases i e
Actuated Gre n G(s) 11.0 480 _ 34.0 0 36
; 100 470 330 . 30 30
Actuated g/C Ratio 011 0.52 0.37 0.39 0.39
Clearance Time(s) 30 30 80 30 30
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
LaneGrpCap (vph) 197 973 . q220 - B85 595
v/s Ratio Prot c0.15 0.56 c0.52
VERatioPerm s s i S o3 080
v/c Ratio 1.07 1.36 0.59 1.45
Uniform Delay, d1 2450 285 g oY s
Progression Factor 0.93 1.15 1.00 1.00
Incremental Delay, d2 1892 421 . 5-162 B sz

/ ad ( ngth (s) 90‘0 - Sum of lost time (s) aEba e
lntersectlon Capacuty Utilization “ 162’ 9% ‘ICU Level of Serwce H

c Crmcal Lane Group

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



11: Auburn Ravine Road & Lincoln Way Buildout Without Forest Ranch Conditions
HCM Signalized Intersection Capacity Analysis PM Peak Hour

N R Y,

ki i3
4 d 5 s 5 s 5 14 f’
)0 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
4.0 4.0 4.0 4.0 4.0 4.0 4.0 . 4.0
097 100 100 100 09 2100 095 = 100 095 1.00
Frpb, ped/bikes 1.00 1.00 098 100 0.99 1.00 0.98 1.00 1. 0.98
Flpb, ped/bikes. = 100 100 100 %00 100 100 100 . 100 100 100
. 1.00 085 1.00 0.96 1.00 0.92 1.00 . 0.85
095 100 100 095 100 085 100 095 100 1.00
3433 1863 1551 1770 3365 1770 3186 1770 3539 1551
095 100 100 095 100 095 100 = 095 100 1.00
3433 1863 1551 1770 3365 1770 3186 1770 3539 1551
. 420 1048 3 345 490 345 424 282 195 255
0.92 0.92 . . 092 092 092 092 092 092 0.92
| h) . 457 1139 33 016 375 533 375 4b1 307 212 2771
RTOR Reductlon (vph) 0 0 0 0 246 0 0 0 0
Lane Group Flow (vph) 457 1139 0 533 590 0 307 212 277
Confl. Peds (#/hr) 5 5 5 5 5
Turn Type S Rreti it 0 iPret i Perin
Protected Phases 5 2 1 6

16.0 16.0 110 110 110
150 150 100 100 100
017  0.17 011 011 0.1
U B0 30n B 80
30 30 30 30 30
205 531 197 393 172
c0.30 c0.26 017 0.06

Actuated Green G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s) ¢
Vehicle Extension (s)
Lane Grp Cap (vph) 1182
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1

s . 0018
181 1.11 156 054 161
RIS AR 400 aTE 00
1.00  1.00 100 1.00 1.00
3762 733 2746 14 3000
413.7 110.8 314.6
228.7

tal Delay, d2

363 4218

lhtersectlon Capacrty Utilization :.":1A184.8,%' oy Level of ‘Serwce»" : H “ »

c Crltlcal Lane Group

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



3: Auburn Ravine Road & Bowman Road Buildout Without Forest Ranch - Mitig.
HCM Signalized Intersection Capacity Analysis AM Peak Hour

A T T 20 N N R I S S

Lane Configurations 5 4 i' Y M ki Ly d
(deal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 100 100 100 095 400 100 1.00
Frpb, ped/bikes 100 100 09 1.00 0.98 1.00 100 098
Flpb,ped/bikes = 100 400 100100 100 0o ae B0 4000 4000
Fri 1.00 1.00 . 0.93 1.00 1.00 0.85
FltProtected " 0 1005 7400 100000005 5 00 i B 001100
Satd. Flow (prot) 1770 1863 1525 1770 3227 1770 1863 1548
Flt Permitted 0.95 1.00 100 095 100 095 100 1.0
Satd. Flow (perm) 1770 1863 1770 1863 1548
Volume (vph) .90 295 175 388 0 259 195 55
Peak-hour factor, PHF ~ 0.92 0.92 9. 2 092 0.92 0 92
Adj. Flow (vph) = 98 321 190 422 0 282 212 60

0

0

5

RTOR Reduction (vph) 0 (U
Lane Group Flow (vph) =~ 98 321 65
Confl. Peds. (#/hr) 5

Tumn Type L Prot
Protected Phases 7 4
Permitted Phases 1 1 i i R s s e .
Actuated Green, G (s) 94 384 384 406 096 220 220 220
Effective Green, g (s) 84 374 374 396 686 2 210 210 210
Actuated g/C Ratio 008 034 034 0.36 0. 62 0.19 019 0.19
Clearance Time(s) =~ 30 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
Lane Grp Cap (vph) 135 633 519 637 2012 Sl 938356206
v/s Ratio Prot c0.06 0.17 O 24 CO 41 cO 16 0.11
VsRatioPerm o e 020 i e e e e 004
v/c Ratio 0.73 0.12 O 66 0 59 O 83 0.60 0.04
Uniform Delay, d1 =~ 497 1250000296 124 e B 406963
Progression Factor 1.00 1.00 1.38 1.92 1.00 1.00 1.00
Incremental Delay, d2  17.6 0h g 4_ e b ,‘-_ .116.;1‘_}‘“1--2 70008
Delay (s) 67.2 36 3
Levél ofServnce Eniinen g ,;{,g.,- Tl
Approach Delay (s)
Approach LOS

2Pz

Split ~ Perm

HCM Volume to Capacnty rat|o 0.7
Actuated Cycle Length (s) 01100 ¢ Sumeoflosttimels) L

Intersection Capacity Utrlrzatlon 65.6% ICU Level of Serwce C
AndlysisPerioditinin) 0 s Bl L i
¢ Critical Lane Group

Foresthill Divide Community Plan Synchro 6 Report
MRO Engineers, Inc. 4/13/2007
Martin, Rivett & Olson, Inc.



6: Auburn Ravine Road & 1-80 Westbound Off-Ramp  Buildout Without Forest Ranch - Mitig.
HCM Signalized Intersection Capacity Analysis AM Peak Hour

A L AN

Lane Configurations 4+ M 5 o
Ideal Flow (vphpl 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
LaneUtil.Factor =~ 100 091 = 100 100
Frpb, ped/bikes 1.00 1.00 1.00 0.98
Flpb, ped/blkes 100 100 100 100
Frt 1.00 1.00 1.00 0.85
FitProtected . " 100 400 = 1095 100
Satd. Flow (prot) 1863 5085 1770 1548
FitPermitted ... . .. 400 100 ' 095 100
Flow (perm) 1863 5085 1770 1548

y e (vph) 0 569 1418 0 291 195
Peak hour factor, PHF 092 092 092 092 092 0092
Adj. Flow (vph) 000 618 154t 00316 212
RTOR Reduction (vph) 0 0 0 0
Lane Group Flow (vph) 618 1541 316 212
Confl. Peds. (#/hr) 5 5
TurnType: - 0 e e Pam
Protected Phases 4 8 6
Permitted Phases L o
Actuated Green, G (s) 794 794 236 236
Effective Green, g(s) 784 784 236 236
Actuated g/C Ratio 0.71 0.71 0219  0.21
Clearance Time(s) 30 30 = 40 40
Vehicle Extension (s) 3.0 3.0 3.0 3.0
LaneGrpCap(vph) 1328 3624 380 332
v/s Ratio Prot 00.33 O 30 00.18

Vs Ratio Per i e 04

v/c Ratio . 0 43 0.83 0.64
Uniform Delay,dt 68 65  #3 393
Progression Factor . 0.59 1.00 1.00
Incremental Delay,d2. 1.0 03 143 40
Delay (s) . 4.1 55.6 43 3

lvocoocooNo

: Sumoflosttime(s) 80
Intersectlon Capacny U’uhzatlon 92 9% ICU Level of Serv:ce F
Analysis Penod(mm) i EUE R G Sl s
¢ Critical Lane Group

Foresthill Divide Community Plan Synchro 6 Report
MRO Engineers, Inc. 4/13/2007
Martin, Rivett & Olson, Inc.



8. Auburn Ravine Road & 1-80 Eastbound Ramps Buildout Without Forest Ranch - Mitig.
HCM Signalized Intersection Capacity Analysis AM Peak Hour

S T 20 N N S S SR R

Lane Configurations 5 4 4+ ¥ 4 17
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 100 09 100 100 o088
Frpb, ped/bikes 1.00 1.00 1.00 0.96 1.00 0.96
Flpb, ped/bikes 100 100 100 100 099 100
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt:Protected L0850 100 0000 09500
Satd. Flow (prot) 1770 1863 35639 1525 1758 2684
Flt Permitted 2095 0100 oo 0100001000 095 100
Satd Flow (perm) 1770 1863 3539 1525 1758 2684
e(vph) 140 680 0. 0 1213 444 190 5 451
092 092 092 092 092 092 092
162780 010 1318 483 )

0 0

0 0

5 5

RTOR Reductlon (vph) 0 0 0 0 0
Lane Group Flow (vph) 152 739 = 1318 212 490
Confl. Peds. (#/hr) 5 5
Tumifybe o Pl e Perm Perm
Protected Phases 7 4 8 , 2 _
Permitted Phases =~ 0o 0 L R e
Actuated Green, G (s) 10.0 785 65.5 65.5 255 255
Effective Green,g(s) 90 775 645 645 245 245
Actuated g/C Ratio 0.08 0.70 0.59 0.59 022 022 _
Clearance Time (s) 80030 80 B0 30 30
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 145 1313 2075 894 392 508

v/s Ratio Prot c0.09 0. 40 ¢0.37

v/s RatioPerm R 082 02 o8
v/c Ratio 1.05 0 56 0.64 045 0.54 082
Uniform Delay, d1 505 80 L1500 128 378 406
Progression Factor 081 0. 46 0.28 0.12 1.00 1.00
Incremental Delay, d2 = 843 16 .04 04 1.5 86

Delay (s) 125 3 46 39.3 492

Level of Service R ! DS

_ 92 9% ~_ICU Level of Service F

¢ Critical Lane Group

Foresthill Divide Community Plan Synchro 6 Report
MRO Engineers, Inc. 4/13/2007
Martin, Rivett & Olson, Inc.



11: Auburn Ravine Road & Lincoln Way Buildout Without Forest Ranch - Mitig.
HCM Signalized Intersection Capacity Analysis AM Peak Hour

O T T R N N B S Y

Lane Configurations
Ideal Flow (vphpl) 1 .
Total Lost time (s) 4.0
Lane Util. Factor 097
Frpb, ped/bikes 1.00 .
Flpb, ped/bikes  1.00 1.
Frt 1.00 .
FltProtected 095 1.0
Satd. Flow (prot) 3433
FltPermitted = 095 1.00 1.
Satd. Flow (perm) 3433
Volume (vph) 160 666
Peak-hour factor, PHF ~ 0.92 . . .
Adj. Flow (vph) = 174 724 261 311 1252
RTOR Reduction (vph) 0
Lane Group Flow (vph) 174
Confl. Peds. (#/hr) 5
TunType  Split :
Protected Phases 4

Permitted Phases L e g e
Actuated 310 310 310 370 370 370 186 16.0 13.0 104 104
Effective G .g(s) 310 310 310 360 360 360 176 150 120 94 94
Actuated g/C Ratio 028 028 028 033 033 033 016 014 7 0.11 0.09 0.09
Clearance Time (s) 40 40 40 30 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 3.0
LaneGrp Cap (vph) 967 525 436 579 1158 507 549 428 2193 302 132
v/s Ratio Prot 005 c0.39 0.18 ¢0.35 0.13 ¢0.16 cO 10 0.03

v/s RatoPerm 047 SO E0200 s 009
v/c Ratio 0.18 1.38 044 054 108 058 082 054 094 1.03
Uniform Delay, d1 ~~ 29.9 395 323 302 370 307 447 443 487 50.3
Progression Factor 083 082 075 100 100 100 1.00 1.00 1.00 1.00
Incremental Delay,d2 0.3 1802 26;{;?*1 0 53 16 ._79.6‘}‘} A4 483 . 86.6
Delay (s) 251 2125 1369
Level of Service e e %
Approach Delay (s)
Approach LOS

me to Capacuty ratio .
Actuated Cycle Lt ‘ 1100 Sumoflosttime(s) = ;
Intersection Capacny U’ulrzatlon 87 7% ICU Level of Service E
Ana‘ys_ : érlod (mlﬂ) S i 15 o e RS RE L
¢ Critical Lane Group

Foresthill Divide Community Plan Synchro 6 Report
MRO Engineers, Inc. 4/13/2007
Martin, Rivett & Olson, Inc.





