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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst David Sfoner Highway / Direction of Travel MT 16
Agency or Company DOWL HKM From/To RP 0610 200NB
Date Performed 4/17/2012 Jurisdiction Dawson/Richland Counly
Analysis Time Period Peak Hour Analysls Year 2012
Project Description: MT 16/ MT 200 Glendive to Fairview Coridor Planning Study
inpuf Data
_____________ ¥ Shoulderwigh " 1|
D Lane width — IV Class Ihighway [ | Class
i Lane width i . = iah
_____________ i Shoulderwidh 1t | highway | - Class IIl highway
Terrain V. Level I Relling
Segment length, L, mi Grade Length ~ mi  Up/down
Peak-hour factor, PHF 0.81
. ~ Mo-passing zone 27%
Analysls direction vol., V, 135veh/h Show Horl Artew o; rcks and Buses , Py 27 %
Opposing direction vol., v 13gveh/h % Recieational vehicles, P, 4%
Shoulder width ft 8.0 Access points mi 5fmi
Lane Widlh ft 12.0
Segment Length mi 19.4
Average Travel Speed
Analysis Direction (d) QOpposing Direction {o)
Passenger-car equivalents for trucks, E (Exhibit 15-11 or 16-12) 1.6 1.6
Passenger-car equivatents for RVs, Ep, (Exhibit 15-11 or 15-13) 1.0 1.0
Heavy-vehicle adjustment factor, i, aps=1/ {1+ Pr(E;-1)#P4(Eg-1}) 0.861 0.861
Grade adjustment factor!, fg.ATS (Exhibit 15-8) 1.00 1.00
Demand flow rate?, vi(pe/) vi=V / (PHF* fyats * frv ats) 194 199
Free-Flow Speed from Fleld Measurement Estimated Free-Flow Speed
Base free-flow speed?, BFFS 650 midh
a Adj. for lane and shoulder width,? f_ g{Exhibit 15-7) 0.0 mih
Mean speed of sample”, Sepm . . . .
Total demand flow rale, both directions, v Adj. for access palnls®, f, (Exhibit 15-8) 1.3 mimh
Free-flow speed, FFS=Sp,#0.00776(v/ fiyy, o14) Free-flow speed, FFS (FSS=BFFS-f o-f,) 63.8 mim
Ad]. for no-passing zones, {, xyg (Exhibit 15-15) 2.5 mimh Average travel speed, ATS,=FFS-0.00776(v, 1o + 582 min
Voars) * fip.ats
Percant free flow speed, PFFS 91.3 %
Percent Time-Spent-Following
Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E(Exhibit 16-18 or 15-19) 1.1 1.1
Passenger-car equivalents for RVs, Eg (Exhibit 15-18 or 156-19) 1.0 1.0
Heavy-vehicle adjusiment factor, fp=1/ (1+ PLE -1H#PL(Ex-1)) 0.974 0.974
Grade adjustment factor, f%ETSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00
Directional flow rate?, v{pci) =V (PHF v prse I&PTSF) 171 176
b
Base percent time-spent-following®, BPTSF 4{%)=100(1-"d } 18.8
Ad). for no-passing zone, frlp prgr (Exhibit 15-21) 42.2
Percent time-spent-following, PTSF d(%)=E$PTSF d+f np.PTSF "(\.ra,,PT,SF ! Vaprse ¥ 206
VopTsF)
Level of Service and Other Performance Measures
Level of service, LOS {Exhibit 15-3) B
Volume to capacily ralio, v/ 0.13
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Capacity, thm-S (Fquation 15-12} pc/h 1464
Capacity, Cy prgr (Equation 15-13) pcrh 1655
Percent Free-Flow Speed PFFS (Equation 15-11 - Class Il only) 91.3
Bicycle Level of Service

Directional demand flow rate in outside lane, v, (Eq. 15-24) velvh 166.7
Effective width, Wv {Eq. 15-29) ft 34.50
Effective speed factor, 8; (Eq. 15-30) 4.79
Bicycle level of service score, BLOS {Eq, 15-31) 11.34
Bicycle level of service (Exhibit 15-4) F

Notes

downgrade segments are treated as level terrain.
2. 1Ev;{vy or v} >=1,700 pc/h, terminate analysis--the LOS Is F.

3. For (he analysis direction only and for v>200 veh/h.
4. For the analyslis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.

6. Use alternative Exhibit 156-14 if some frucks operate af crawl speeds on a specific downgrada,

1. Note that the adjustment factor for level terrain is 1.00,as lavet terrain Is one of the base conditions. For the purpose of grade adjustment, specific
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General information Site Information
Analyst David Stoner Highway / Direction of Travel MT 18
Agency or Company DOWL HKM From/To RPOGIoRP 124 5B
Date Performed 417/2012 Jurisdiction Dawson/Richland County
Analysis Time Period Peak Hour Analysis Year 2012
Project Descriplion: MT 16/ MT 200 Glendive fo Fairview Coridor Planning Study
Input Data
_____________ 3 Shoulderwidh 1|
3 "
= Lane vridth S— ' Ctass 1highway {7 Class 1
—= Lane widtly it . E
3 Shoulder width f highway | - Class i highway
_________________________ Terrain r‘7 Level I~ Rolling
Segment length, L, mi Gradebength ~ mi  Up/down
Peak-hour factor, PHF 0.78
. ~ No-passing zone 20%
Analysis direction vol,, ¥, 139vehih Show Mot freon o 1rucks and Buses , Py 29 %
Opposing direction vol., V, 135vehth % Recreational vehicles, Pp 4%
Shoulder width {t 8.0 Access points mi Fimi
Lane Width ft 12.0
Segment Length mi i1.8
Average Travel Speed
Analysis Direction (d} Opposing Direction (o)
|Passenger-car equivatents for trucks, E; (Exhibit 15-11 or 15-12) 1.6 1.6
Passenger-car equivalents for RVs, Eg, (Exhibit 15-11 or 16-13) 1.0 1.0
Heavy-vehicle adjustiment factor, fi, xyg= 1/ (1+ Pr{Ep-1)+P4 (E5-1)) 0.852 0.852
Grade adjustment factor!, fg.ATs (Exhibit 15-9) 1.00 1.00
Damand Row rate?, v, (pe/hy vie v/ (PHF* fg. ats va. ats! 209 203
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
Base free-flow speed?, BFFS 65.0 mih
Adj. for lane and shoulder width,? f, g(Exhibit 15-7) 0.0 mifh
Mean speed of sample®, Sepy i P o )
Total demand flow rate, both direclions, v Ad). for access points®, f, (Exhibit 15-8) 1.8 mif
[Free-flow speed, FFS=S¢,,+0.00776(v/ fyy 515 ) |Free-flow speed, FFS (FSS=BFFS-f o-f,) 63.3 mif
Adj. for no-passing zones, f,, sz (Exhibit 15-15) 21 mih Average travel speed, ATS ;=FFS-0.00778(vy o7s * 580 mim
Vo.ats) * fapaTs
Parcent free flow speed, PFFS 91.6 %
Percent Time-Speni-Following
Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for frucks, E{Exhibit 15-18 or 15-19) 1.1 1.1
|Passenger-car equivalents for RVs, E, (Exhibit 15-18 or 15-19) 1.0 1.0
’Heavy-vehicle adjustment factor, =1/ (1+ Pp(E;-1)+P(Ep-1) ) 0.972 0.972
Grade adjustment factor', fg p1sE (Exhibil 16-16 or Ex 15-17) 1.00 1.00
Directional flow rate?, viipah) vi=VAPHFf brge® fg_PTSF) 183 178
b
Base percent time-spent-following®, BPTSF ((%)=100(1-e%¥d ) 20.0
Adj. for no-passing zone, fnP‘PTSF {Exhibit 15-21) 38.4
{Percent time-spant-following, PTSF d(%)=!3PTSF d+f wpTsF  Vaprsr ! VapTse 205
Vo.prsF)
Level of Service and Other Performance Measures
Level of service, LOS {Exhibit 15-3) B
Volume to capacily ratio, vic 0.14
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Capacity, Cd,ATS {Equation 15-12) pc/h 1448
Capacily, Cd.PTSF {Equation 15-13) pc/h 1652
|Percent Free-Flow Speed PFFS (Equalion 15-11 - Class [H only) 9.6
Bicycle Level of Service
qurecﬁonal demand flow rale in outside lane, v, (Eq. 15-24) veh/h 178.2
Effective width, Wv (Eq. 15-29) ft 34.10
Effective speed factor, 5, (Eq. 15-30) 4.79
Bicycle level of service score, BLOS {Eq. 15-31) 13.06
Blcycle level of service {Exhibil 15-4) F
Nofes

1. Nole that the adjustment factor for level terrain Is 1.00,as level terrain Is one of the base condilions. For the purpose of grade adjustmenlt, specific
downgrade segments are treated as level tarrain,

2. 1fvfv, or v} >=1,700 pe/h, terminate analysis--the LOS Is F,
3. For the analysis direction only and for v>200 vehth.
4. For the analysis direction only

6. Exhibit 15-20 provides coefficients a and b for Equation 156-10,
6. Use alternative Exhibit 15-14 if some frucks operale 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 David Stoner Highway of Travel MT 16
Agency or Company DOWL HKM FromfTo RP 20.0 fo Savage NB
Date Performed 41772012 Jurisdiction Dawson/Richland County
Analysis Time Period Peak Hour Analysis Year 2012
Project Description;  MT 16/ MT 200 Glendive to Fairview Corridor Pianning Study

input Data

v Class 1 highway I~ Class il highway I Class HI highway

o Opposing direction i
— Analysis direction —
LE! Lpi i-de I-cl
‘E; ] Show Weaily Beeoiwy

Shoulder width {ft) 8.0
Lane Width {ft} 12.0
Sepment Length (mi) 1.5
Total length of analysis segment, 1, i.5
Length of two-lane highway upsiream of the passing lane, ., 0.0
Length of passing lane including tapers , Lpl 19
Average travel speed, ATS | (from Directional Twe-Lane Highway Segment 586
Worksheet)
Percent time-spent-following, PTSF ; (from Directional Two-Lane Highway 37.3
Segment Worksheet)
Level of service!, LOS 4 {from Directional Two-Lane Highway Segment B
Worksheet)
Average Travel Speed
Length of the downslream highway segment within the effective length of
passing lane for average fravet speed, L 4o (Exhibit 15-23} 170
Length of two-lane highway downstream of effective length of the passing
fane for avg fravel speed, Ly Lg=Ly-(L 4L+ Lge) 790
Adj. factor for the effect of passing lane on average speed, fp] (Exhibit 15- .08
28}
Average travel speed including passing lane?, ATSpI = (ATSy L} f s07
(Lu+Ld+(Lp|[fpl)+ (2L /(1 +_IF:‘£ Arsh)

{Percent free flow speed including passing lane, PF FSp = (ATS,f FFS) 93.6
Percent Time-Spent-Following
Length of the downsiream highway segment within the effective length of 13.00

passing lane for percent ime-spent-following, L4, (Exhibit 15-23)

Length of two-lane highway downstream of effective fength of the passing
lane for percent-time-following, _3.40
Ld =Ll'(i'u+ l'pl+ Lde)

Ad|. faclor for the effect of passing lane on percent ime-spent-following,
fo,prap(Exhibit 15-26)

0.58
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Percent time-spent-following including passing lane3, PTSFPI(%)
26.5
PTSFP,= PTSF [ Lu+Ld+fp|' PTSFLP|+((1+fp,‘ prse)2)lgelily
Level of Service and Qther Performance Measures?
ILevel of service including passing lane LOSPi {Exhibit 16-3) A
!Peak 15-min total travel lime, TT, g{veh-h) T, .= VMT, 5IATSP| 8.0
Bicycle Level of Service
Directional demand ftow rate in culside lane, Vo (E9. 16-24) vehfh 166.7
Effective width, W, (Eq. 15-20) ft 34.50
Effeclive speed faclor, S, (Eq. 15-30} 4.79
Bicycla tevel of service score, BLOS (Eq. 15-31) 11.34
|Bicycle tevetl of service (Exhibit 16-4) F
Notes
1. IfLOS =F, passing lane analysis cannot be performed.
2. If Ly <0, use alternative Equation 15-18.
3. if L;<0, use alternative Equation 15-16,
4. vic, VT, g and VMTy, are calculated on Directional Two-Lane Highway Segment Workshest.

Copyright @ 2012 University of Florida, All Rights Reserved
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE
WORKSHEET

General Information Site Information

Analyst David Stoner Highway of Travel MT 16
Agency or Company DOWL HKM FromiTo RP 12.4to RP 22.0 88
Date Performed 41772012 Jurisdiction Dawsgn/Richiand Counly
Analysls Time Period Peak Hour Analysis Year 2012
Project Description:  MT 16/ MT 200 Glendive to Fairview Corridor Planning Study

Input Data

' classihighway [ Class inighway | Class It highway
-~ Opposing direction -
—> Analysis direction —r
Ly LpI Lde Ly
L Showe Herth Brvowy

Shoulder width (ft) 8.0
Eane Width (ft) 12.0
Segment Lengih (mi) 9.6
Total Iength of analysis segment, L, 9.6
Length of two-lane highway upstream of the passing lang, L, 0.0
fLength of passing lane including tapers , Lpl 19
Average travel speed, ATS 4 {from Directional Two-Lane Highway Segment 591
Waorksheet)

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

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

Average Travel Speed

Length of the downstream highway segment within the effective length of

passing lane for average travel speed, l.4o (Exhibit 15-23} L70
Lenglh of two-lane highway downstream of effective length of the passing
jlane for avg travel speed, Ly Ly=Li{L ¥ Lye) a.00
Adj. factor for the effect of passing lane on average speed, fp[ {Exhibit 15- 169
28)

Average travel speed ncluding passing lane?, ATSpl = {ATS;" L)/ 0.6
(Lu+Ld+(E_piffpl)+ (2L,./01 +fp,' arsh)

Percent free flow speed including passing lane, PFFESy = (ATSp|I FFS) 939
Percent Time-Speni-Following

Length of the downstream highway segment within the effective length of 1300
passing lane for percent time-spent-following, L ;. (Exhibil 15-23) ’
Length of two-lane highway downstream of effective length of the passing

lane for percent-time-following, -5.30
Lol t Lyt Ly

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

s 0.58
fp[' prseExhibit 15-26)
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Percent time-spant-following including passing jane3, PTSFPI(%)
25.2
PTSF, = PTSF Lu*Ld"pr PTSFL9,+((1+pr prseld)Lgghly

Level of Service and Other Performance Measures?

Level of service including passing lane E_OSP! {Exhibit 15-3) A
Peak 15-min lofal travet ime, TT g{veh-h} TT,.= VMT, 5IATSPI 7.1
Bicyele Level of Service

Directional demand flow ralte in outside lane, Vg (Eq. 15-24) veh/h 178.2
Effective width, W, (Eq. 15-29) ft 34.10
|Effective speed factor, §; (Eq. 15-30) 4.79
Bicycle level of service score, BLOS (Eq. 15-31) 13.06
Bicycle fevel of service (Exhibit 15-4) F
Notes

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

2. ifL; <0, use allernative Equation 15-18.

3, if L <0, use alternative Equalion 15-16.

4. vle, VMT, 5 and VMT,, are calculated on Directionat Two-Lane Highway Segment Worksheet.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst David Stoner Highway / Direction of Travel MT 16
Agency or Company DOWL HKM Fromy/To RP 22.0 o Savage SB
Date Performed 41772012 Jurisdiction Dawson/Richiand County
Analysis Time Period Peak Hour Analysis Year 2012
Project Description:  MT 16/ MT 200 Giendive fo Fairview Corridor Planning Study
Input Data
_____________ 3 Shoulderwidth ~__— " i |
u Lane vidth i ' classinighway | Classi
— Lane width ft , ~ :
%_Shouider width it highway | - Class Ill highway
___________________________ Terrain ¥ Level I~ Rolling
Segment length, L, mi Grade Length  mi Up/down
Peak-hour factor, PHF 0.78
- No-passing zone 22%
Analysis direction vol., V 139veh/h Show HoRRAIION o) frucks and Buses , Py 20%
Opposing direction vol., V, 135vehh % Recreational vehicles, P, 4%
Shoulder width ft 8.0 Accass points mi Simi
Lane Width ft 12.0
Segment Length mi 9.5
Average Travel Speed
Analysis Direction (d) QOpposing Direclion {0}
Passenger-car equivalents for trucks, Ey (Exhibit 15-11 or 15-12) 1.6 1.6
Passenger-car equivalents for RVs, E (Exhibit 15-11 or 15-13) 1.0 1.0
Heavy-vehicle adjustment factor, fiy, apg=1/ (1+ P (EL-1+PR (ER-1)) 0.852 0.852
Grade adjustment factor!, fg.ATS {Exhibit 15-9) 1.00 1.00
|loemand flow rate?, vi{po/h) vi=V,/ (PHF* fg. ats” fvars) 209 203
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
Base free-flow speed?, BFFS 65.0 mih
4 Ad). for fane and shoulder width,* f, o(Exhibit 15-7) 0.0 mimh
Mean speed of sample”, Sg,, ] 4 . )
Total demand flow raie, both directions, v Adj. for access points®, T, (Exhibit 15-8) 1.3 mifh
Free-flow speed, FFS=S,,+0.00778(v/ fp, a7 ) LFfee—ﬂow speed, FFS (FSS=BFFS o-1y) 63.8 mim
Adj. for no-passing zones, {; srg (Exhibit 15-15) 22 mim Average lravel speed, ATS =FFS-0.00776(vy prg * 58.3 mim
Voats! - Top ats
Percent free flow speed, PFFS HE %
Percent Time-Spent-Following
Analysis Direction (d) Opposing Direction {o)
Passenger-car equivalents for frucks, E;{Exhibit 15-18 or 15-19) 1.1 1.1
Passenger-car equivalents for RVs, E (Exhibit 15-18 or 15-19) 1.0 1.0
Heavy-vehicle adjustment factor, f,, =1/ (1+ PL{E4-1)1+P{Ep-1)) 0.972 0.972
Grade adjustment factor?, ngTSF {Exhibit 15-16 or Ex 15-17) 1.00 1.00
Directiona) flow rate?, vipc/h) VI=ViI(PHF*fHV,PTSF‘ ngTSF) 183 178
b
Base percent time-spent-following®, BPTSF 1(%)=100(1-6%4 ) 20.0
Adj. for no-passing zone, fnp‘PTSF {Exhibit 15-21) 38.7
Percent time-spent-foltowing, PTSF (%)=BPTSF +f  orer *(Vy pror /Vaprse * w01
Yo,pTSE)
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 16-3) B
Volume to capacity ratio, v¢ 0.14
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Capacity, Cd,ATS (Equalion 16-12) pcth 1448
Capatity, ()(,J;.TSF (Equation 15-13) pcih 1652
Percent Free-Flow Speed PFFS (Equation 15-11 - Class Il only) H.6
Bicycle Level of Service
IDireclionaE demand flow rate in outside lane, vy (Eq. 15-24) veh/h 178.2
IEtfective width, Wy (Eq. 15-29) ft 34.10
Effective speed faclor, S, (Eq. 15-30) 479
Bicycle level of service score, BLOS (Eq. 15-31) 13.06
Bicycle level of service {Exhibit 15-4) F
Notes

1. Note that the adjustment factor for level terrain Is 1.00,as tevel terrain is one of the base conditions. For the purpose of grade adjustment, specific
downgrade segments are treated as level terrain.

2. ifvi{v; or v ) >=1,700 po/h, terminate analysis--the LOS is F.
3. For the analysis direction only and for v>200 vehih.
4. For the analysis direction only

5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.
6. Use alternative Exhibit 15-14 if some trucks operate al crawl speeds on a specific downgrade.

Copyright @ 2012 Universily of Florida, All Rights Reserved HCS 2016™  Version 6.3 Generated: 6/4/2012 417 PM
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst David Stoner Highway / Direction of Travel MT 16
Agency or Company DOWL HKM From/To Savage to Crane NB
Date Performed 4/17/2012 Jurisdiction Dawson/Richiand County
Analysls Time Period Peak Hour Analysis Year 2012
Project Description: M7 16 /MT 200 Glendivs to Fairview Corridor Planning Study
Input Data
_____________ ¥ Shouldersidn it |
Lane widih i [V Class Ihighway | @ Ciass 1l
= L Lane width it ) - )
+_Shoulder width it highway | * Class Il highway
______________________ Terrain ¥ Level I Raolling
Segment fength, mi ' Grade Length ~ mi  Up/down
Peak-hour factor, PHF a.87
. ~ No-passing zone 31%
Analysis direction vol., V 141vehth Shoe HorthArtevl o ks and Buses , Pr 23%
Opposing direction val., V, 171veh/h % Recroational vehicles, Py 4%
Shoulder width ft 8.0 Access points mi THimi
Lane Width ft i2.0
Segment Length mi 0.0
Average Travel Speed
Analysis Direction {d) Opposing Direction (o)
Passenger-car equivalents for trucks, E; (Exhibit 15-11 or 15-12} 1.7 1.5
Passenger-car equivalents for RVs, E, (Exhibit 15-11 or 15-13) 1.0 1.0
Heavy-vehicle adjusiment factor, fivars= 1/ (1+ Pr(E-THPR{EL-1)) 0.861 0.847
Grade adjustment factor!, fg ats (Exhibit 15-9) 1.00 1.00
{Demand flow rate?, vi{pehy vieVif (PHF® ngTS *fivats) 188 219
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
Base free-flow speed®, BFFS 89.0 mim
Ad]. for lane and shoulder widlh,* f o(Exhibit 15-7) 0.0 mih
Mean speed of sample®, Sy, _ 5 N )
Total demand flow rate, both directions, v Adj. for access points™, f, (Exhibit 15-8) 2.8 mif
Free-flow speed, FFS2S,+0.00778(v/ fyy a7 ) Free-flow speed, FFS (FSS=BFFS-f o) 66.3 mih
Adj. for no-passing zones, fnp,ATS {Exhibit 15-15) 2.7 mih Average travel speed, ATdeFFS-O.OOTTG(vdATs + 604 mim
Vo.ats! * fp.ats
Percant free flow speed, PFFS 91.1 %
Percent Time-Spent-Following
Analysis Direction (d) Opposing Direction (o)
iPassenger-car equivalents for trucks, E{(Exhibit 15-18 or 15-19) 1.1 1.1
Passenger-car equivalents for RVs, E, (Exhibit 15-18 or 15-19) 1.0 1.0
Heavy-vehicle adjustment faclor, f, =1/ (1+ PT(ET-‘[)+PR(ER-1) } 0.978 0.978
Grade adjustment factor!, fg,?TSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00
Directional flow rate?, vipc/h) v|=V.r((PHF‘fHVIpTSF* f& prsE) 166 201
b
Base percent lime-spent-following®, BPTSF4(%)=100(1-e2%4 ) 18.3
Ad]. for no-passing zone, fnp prar (Exhibit 15-21) 43.4
iPercent lime-spent-foliowing, PTSF d(%)=BPTSF d+f np.PTSE *(vd'PTSF Ivd prsE 370
Vo pTsF)
Level of Service and Other Performance Measures
Level of service, LOS {Exhibit 15-3) B8
Volume to capacily ratio, vic 0.12
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Capacity, Cd. ats (Equation 15-12) pch 1525
Capacity, Cd.PTSF {Equation 15-13) pcih 1662
Percent Free-Flow Speed PFFS (Equation 16-11 - Class lil only} 91.1
Bicycle Lovel of Service

Directional demand flow rate in oulside lane, v, (Eq. 15-24) veh/h 162.1
Effective width, Wv {Eq. 15-20) ft 33.90
Effective speed factor, S; (Eq. 15-30) 4.79
IBicyc[e tevel of service score, BLOS {Eq. 15-31) 8.67
iBicycfa level of service (Exhibit 15-4) F

Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific
downgrade segments are {reated as level terrain,
2. ifvi{vg orv,) >=1,700 pchh, terminate analysis—the LOS is F.

3. For the analysis direction only and for v>200 veh/h.

4, For the analysis direction only

5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.

|6. Use alternalive Exhibit 15-14 if some frucks operale at crawl speeds on a speclfic downgrade.
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General Information

|site information

Analyst David Stoner Highway / Diraction of Travel
Agency or Company DOWL HKM From/To

Date Performed 41772012 Jurisdiction

Analysis Time Period Peak Hour Analysis Year

MT 16

Savage to Crane SB
Dawson/Richland County
2012

|Pr0ject Description:  MT 16/ MT 200 Glendive to Fairview Corridor Planning Study

Input Data

_____________ L Sheulderwidh &
at— Lane width it
e | Lane width ft
_____________ §_Shoulderwidth _______ # |
Segment length, L, mi
Analysis direction vol., v 17{vehih
Opposing direction vol., V,, 141vehih
Shoulder width ft 8.0
|l.ane Widlh ft 12.0

Segment Length mi 10.0

2 Class | highway
highway | Class Il highway

Temain fv Level l”“ Rolling
Grade Length mi Upfdown
Peak-hour facter, PHF 0.84
- No-passing zone 19%
Stow HorthArtowt o, 1y oxs and Buses | Pr 25%

% Recrealional vehicles, Py 4%

Access points mf

l" Class I

11fmi

Average Travel Speed

Analysis Direction (d)

Opposing Direction (o)

Passenger-car equivalents for trucks, E; (Exhibil 15-11 or 15-12) 1.5 1.6
Passenger-car equivalents for RVs, E; (Exhibit 15-11 or 15-13) 1.0 1.0
Heavy-vehicle adjustment factor, fiy, a;q= 1/ (1+ Pr(Er-1)+PL{Eg-1)) 0.889 0.870
Grade adjustment factor!, fg aTs (Exhibit 15-9) 1.00 1.00
|Demand flow rateZ, v;{peih) vi=Vi 7 (PHF* fg'm.S * fHV_ATS) 229 193
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
Base free-flow speed?, BFFS 66.0 mim
Ad]. for lane and shoulder width,* f g(Exhibit15-7) 0.0 mih
Mean speed of sample®, Sy, _ .y N )
Total demand flow rate, both directions, v Adj. for access points®, f, (Exhibit 15-8) 2.8 mimh
Free-flow speed, FFS=Sp,+0.00776(v/ f,, ars ) |Free-fow speed, FFS (FS8=BFFS-f o1,) 63.3 mim
Adj. for no-passing zones, f,, 1 (Exhibit 15-15) 2.0 mih Average travel speed, ATS =FFS-0.00776(vy o1 + 580 mih
Voats! - fop.ATs
Percent free flow speed, PFFS HE %

Percent Time-Spent-Following

H H 2 = *, &
ghirectional flow rate®, v{pc/h) vi=VJ(PHF HV.PTSF fg'PTSF)

Analysis Direction {d) Opposing Directlion {0}
Passenger-car equivalents for trucks, E(Exhibit 15-18 or 15-19) 1.1 1.1
Passenger-car equivalents for RVs, Ep (Exhibit 15-18 or 15-19) 1.0 1.0
Heavy-vehicle adjustment factor, {21/ (1+ PHE;-1)+PR(ER-1}) 0976 0.976
Grade adjustment factor’, fg_P?SF {Exhibit 15-16 or Ex 15-17) 1.00 1.00
209 172

b
Base percent time-spent-following®, BPTSF 4(%)=100(1-e%%d ) 224
Adj. for no-passing zone, fnp prgr (Exhibit 15-21) 38.7
Percent time-spent-following, PTSF d(%)=BPTSF d+l an,PTSF *(vd prse Vgprgr t 125
Vo PTSF)
Level of Service and Qther Performance Measures
Level of service, LOS (Exhibit 15-3) B
Volume to capacity ratio, vie 0.15
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Capadity, Cy ayg (Equation 15-12) pcth 1479
Capacily, Cd,PTSF {(Equation 15-13) pcth 1659
jPercent Free-Flow Speed PFFS (Equation 15-11 - Class Il only} 91.6
Bicycle Level of Service
Direclional demand flow rate in outside lane, Vg (Eq. 15-24) veh/h 203.6
Effective width, Wv (Eq. 15-29) ft 28.00
Effective speed factor, S, {Eq. 15-30) 4.79
Bicycle jevel of service score, BLOS (Eq. 15-31) 12.00
Bicycle level of service (Exhibit 15-4) F

Notes

downgrade segments are treated as level lerrain,
2.1fw{v, or v} >=1,700 pc/h, terminate analysis--the LOS is F,

3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 16-20 provides coefficients a and b for Equation 15-10,

6. Use alternative Exhibit 15-14 if some trucks operale at crawl speeds on a specific downgrade.

1. Note that the adjustment factor for level terrain is 1.00,as level terrain Is one of the base conditions, For the purpose of grade adjustment, specific
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General Information

Site Information

Analyst David Stoner
Agency or Company DOWL HKM
Date Performed 41772042
Analysis Time Period Peak Hour

Highway / Direclion of Travel
From/To

Jurisdiction

Analysis Year

MT 16

Crane to Sidnay NB
Dawson/Rictland County
2012

Project Descriplion:  MT 16/ MT 200 Glendive to Fairview Corridor Planning Study

Input Data
_____________ ¥ Shoulderwiddy R |
- Lane width It
e L Lane width It
_____________ v_Shoulderwidh it |

Segment length, L,

Analysis direclion vol., V 151vehih
Opposing direction vol., V, 232vehth
Shoulder width 8.0

Lane Width ft 12.0
Segment Lenglh mi 8.9

Terrain

Show Horlh Areows

[+ Class | highway
highway [ Giass Ill highway

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

% Trucks and Buses , Py

% Recreational vehicles, Py
Access points mi

I Classll

F‘_' Level
mi

I Relling
Up/down
0.80
24%

19%
4%
12/mi

Average Travel Speed

Analysis Direclion {d) Opposing Direction {0}
Passenger-car equivalents for trucks, E; (Exhibit 15-11 or 15-12) 1.5 1.4
Passenger-car equivalents for RVs, Ej, (Exhibit 15-11 or 15-13) 1.0 1.0
Heavy-vehicle adjustment factor, fiy, xy5=1/ (14 PL{E-1)#Po (Ef-1)) 0.913 0.929
Grade adjustment factor?, fg aTs (Exhibit 15-9) 1.00 1.00
Bemand flow ralez, v;(po/h) vV (PHF” fg.ATS * fHV.ATS) 207 312
Free-Flow Speed from Field Measurament Estimated Froe-Flow Speed
Base free-flow speed®, BFFS 65.0 mih
3 Adj. for lane and shoulder width,? f, g(Exhibit 16-7) 0.0 mih

Mean speed of sample”, S, ) 4 . )
Total demand flow rate, both directions, v Adj. for access polnts®, fa (Exhibit 15-8) 3.0 mih
Free-flow speed, FFS=8;+0.00776(W/ fi, a7 ) Free-flow speed, FFS (FSS=BFFS-f o-f,) 62.0 min
Ad. for no-passing zones, fp At (Exhibit 15-15) 1.9 mih Average ravel speed, ATS =FFS-0.00776(v; a5 * 661 mim

vo,ATS) h fnp‘!‘\TS

Percent free flow speed, PFFS 90.5 %

Percent Time-Spent-Following

Analysis Direction {d} Oppeosing Direction (o}
Passenger-car equivalents for trucks, E{Exhibit 15-18 or 15-19) 1.1 1.1
Passenger-car equivalents for RVs, E, (Exhibit 15-18 or 15-19) 1.0 1.0
Heavy-vehicle adjustment factor, f,,=1/ (1+ PR{E;-1)#P(Ep-1) ) 0.981 0.981
Grade adjustment factor’, fg.PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00
Directional flow rate?, v{pe/h) v|=ViI(PHF’fHV‘pTSF* fg_iPTSF) 192 206

b
Base percent time-spent-following?, BPTSF {%)=100{1-6%Y4 ) 232
Adj. for no-passing zone, fanPISF (Exhibit 15-21) 37.7
Percent time-spent-following, PTSFd(%)=BPTSFd+f np.PTSE *(vd_PTSF lvd,PTSF + 80
Vo,pTSF)
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) B
Volume to capacily ralio, v/ .13
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Capacity, Cd.ATS {Equation 15-12} pch 1679
Capacily, Gy prgr {Equation 15-13) peh 1668
Percent Free-Flow Speed PFFS (Equation 15-11 - Class tH only) 90.5
Bicycle Level of Service

Directional demand flow rale in oulside lane, v, (Eq. 15-24) vehih 188.8
Effective width, Wv (Eq. 15-29) ft 32.90
Effective speed factor, 8, (Eq. 15-30) 4.79
Bicycle level of service score, BLOS (Eq, 15-31) 6.55
Bicycle level of service {Exhibit 15-4) F

Notes

downgrade segments are treated as level terrain.
2. Ifvilvy or v} >=1,700 po/h, terminate analysis--the LOS is F.

3. For the analysis direction only and for v»>200 veh/h.

4. For the analysis direction only

5. Exhibit 156-20 provides coefficients a and b for Equation 15-10.

B. Use alternative Exhibil 15-14 if some trucks operate at crawl speeds on a spacific downgrade,

1. Nots that the adjustment factor for fevel terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific
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Directional Page 1 of 2
DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General Information Site Information

Analyst David Stoner Highway 7 Direction of Travel MT 16

Agency or Company DOWL HKM FromTo Crane to Sidney SB

Date Performed 4/17/2012 Jurisdiction Dawson/Richland Counly

Analysis Time Period Peak Hour Analysis Year 2012

Project Description:  MT 16 / MT 200 Glendive to Fairview Corridor Planning Study

Mean speed of sample®, S,
Totat demand flow rate, both directions, v
[Free-flow speed, FFS=8, +0.00776(W/ fyy, org)

Adj. for no-passing zones, fnp,ATS {Exhibit 15-15) 2.2 mih

input Data
************* ¥ Shoulderwidth ~ ___ ~ " gt |
Lane width — ¥ Class 1 highway I Class it
i | Lane witdth it i ™ o I
_____________ 1 Shoulderwidh | highway | - Class Il highway
Terrain i“; Level I Rolling
Segment length, L, mi Gradelength mi  Up/down
Peak-hour factor, PHF 0.87
' . Ne-passing zone 22%
Analysis direction vol., V, 232vehin So Horth A110% o/ 1cks and Buses , Py 19%
Opposing direction val., V, 151veh/h % Recrealional vehicles, Py 4%
Shoulder width ft 8.0 Access points mi 12fmi
Lane Width ft 12.0
Segment Length mi 8.9
Average Travel Speed
Analysis Dirgction {d) Opposing Direction {o)
|Passenger-car equivalents for trucks, E (Exhibit 1511 or 15-12) 1.4 1.6
IPassenger-car equivalents for RVs, Ep, (Exhibit 15-11 or 15-13) 1.0 1.8
Heavy-vehicle adjustment faclor, fi aps=1 {1+ Py (Ep-1+P (Eg-1}) 0.929 0.898
Grade adjustment factor®, [g.ATS {Exhibit 15-9) 1.00 1.00
Demand flow rate?, v, (pe/h) vi=V;/ (PHF* f s * Ty a7s) 287 193
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
Base free-flow speed“, BFFS 69.0 mih

Adj]. for lane and shoulder vidth,* f g(Exhibit 15-7) 0.0 mim
adj. for access points?, {5 (Exhibit 15-8) 3.0 mim
Free-flow speed, FFS (FSS=BFFS of,} 66.0 mih
Average fravel speed, ATS =FFS-0.00776(v +

s P d Yaa1s* 500 mim
Voars) - Top.ats
Percent free flow speed, PFFS 91.0 %

Percent Time-Spent-Following

Analysis Direction (d) Opposing Birection {o)
Passenger-car equivalents for trucks, E (Exhibit 15-18 or 15-19) i1 1.1
{Passenger-car equivalents for RVs, £, (Exhibit 15-18 or 15-19) i.0 1.0
Heavy-vehicle adjustment faclor, f 3 =1/ {1+ P{E;-1)+Pg(Eg-1) )} 0.981 0.981
Grade adjustment factor!, fg.;PTSF {Exhibit 15-16 or Ex 15-17) 1.00 1.00
Directional flow rate?, v{pch) v,-=Vi!(PHF*fHVIPTSF* fg__ prse) 272 177
Base percent time-spent-following?, BPTSFd(%)=100(1-ea"db) 27.9
Adj. for no-passing zone, fnp'PTSF (Exhibit 16-21) 356.8
Percent time-spent-following, PTSF d(%}=BPTSF d+f nepTsF Mgprse / Vaprse s0.2
Yo,pTSF)
Level of Service and Other Performance Measures
Level of service, 1.OS (Exhibit 15-3) cC
Vaolume fo capacity ratio, vic 0.19
file:///C:/Users/dstoner/AppData/Local/Temp/s2k4BC9.tmp 5/4/2012



Directional

Page 2 of 2

Capacity, Cd,ATS {Equalion 15-12) pc/h 1627
Capacily, Gd.PTSF {Equation 15-13) pc/h 1668
|Percent Free-Flow Speed PFFS (Equation 16-11 - Class {il only) 91.0
Bicycle Leve! of Service

Directional demand flow rate in outside lane, VoL (Eq. 15-24) veh/h 266.7
Effective width, Wv (Eq. 15-29) &t 28.00
Effective speed faclor, St (Eq. 15-30) 4.79
Bicycle level of service score, BLOS {Eg. 15-31) 8.22
Bicycle level of service (Exhibit 15-4) F

Nofes

downgrade segments are freated as level terrain.
2. Ifvi{vy or v;) >=1,700 peih, terminate analysis-the LOSis F.

3. For the analysis direclion ¢nly and for v>200 velvh,
4. For the analysis direction only
5. Exhibit 15-20 provides coefficlents a and b for Equation 15-10.

B. Use allemnalive Exhibit 15-14 If some trucks operate at crawl speeds on a specific downgrade.

1. Nole that the adjustmant factor for fevel terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific
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Directional Page 1 of 2
DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General informalion Site Information

Analyst David Stoner Highway / Direction of Trave! MT 200

Agency or Company DOWL HKM From/To Sidney to Fairview EB

Date Performed 41772012 Jurisdiction Dawson/Richland Caunty

Analysis Time Period Peak Hour Analysis Year 2012

Project Description:  MT 16/ MT 200 Glendive fo Fairview Conidor Planning Study

input Data
_____________ ¥ Shoulderwidtr _ qt |
-—— ' Lane widih 1t
e Lane width il
_____________ v _Shouldorwidth |

Segment fength, L,

Analysis direciion vol., V, 257vehinh
Opposing direction vol., V, 254vehin
Shoulder width ft 8.0

Lane Width ft 12.0
Segment Length mi 9.9

Terrain

Show Norlh Arrovd

I¥ Class | highway
highway I class Il highway

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

% Trucks and Buses , Py

% Recreational vehicles, P
Access points mi

I Classn

F7 Ltevel
mi

[ Rolling

Upidown
0.83
17%

17%
4%
16/mi

Average Travel Speed

Analysis Direction {d) Qpposing Direction (o)
iPassenger-car equivalents for trucks, E {Exhibit 15-11 or 16-12) 14 1.4
Passenger-car equivalents for RVs, E, (Exhibit 15-11 or 15-13) 1.0 1.0
Heavy-vehicte adjustment factor, fvars=1 (14 Pr{E;-1)#Po(E4-1)) 0.936 0.936
Grade adjustment factor!, 13 ars (Exhibit 15-9) 1.00 1.00
Demand flow rate?, vi(pesh) v= Vi (PHF* 'g.ATS * fHV,ATS) 331 327
Free-Flow Speed from Fleld Measurement Estimated Free-Flow Speed
Base free-flow speed?, BFFS 69.0 mih
Adj. for tane and shoulder width,* f g(Exhibit 15-7) 0.0 mih
IMean speed of sample?, Senr . -y N .
Total demand flow rate, both directions, v Adj. for access points®, f, (Exhibit 15-8) 4.0 mih
Free-flow speed, FFS=S.,+0.00776(W/ fy a7 ) Free-flow speed, FFS (FSS=BFFS-, o) 65.0 mih
N i ibit 15- i Average travel speed, ATS j=FFS-0.00776(v +
Adj, for no-passing zones, fnpr‘,,\TS (Exhibit 15-15) 1.8 mih ge {ra D 4 ( 4. ATS 581 mim
Voats! ~ FapaTs
Percent free flow speed, PFFS 8.3 %

Percent Time-Spent-Following

Analysis Direction (d} Opposing Direclion {0}
Passenger-car equivalents for trucks, E(Exhibit 15-18 or 15-19) 1.1 1.1
Passenger-car equivalents for RVs, E (Exhibit 15-18 or 15-19) 1.0 1.0
Heavy-vehicle adjustment faclor, {,=1/ {1+ P{(E7-1)+P{Ec-1)) 0.983 0.983
Grade adjustment factor?, ngTSF {Exhibit 15-16 or Ex 15-17) 1.00 1.00
‘Direclional flow rate?, vipeh) v=Vi/(PHF *fHV.PTSF* fg.PTSF) 315 311
Base percent time-spent-following?, BPTSFG(%)=1OO(T-eanb) 338
Adj. for no-passing zone, fanFTSF (Exhibit 15-21) 34.3
Percent ime-spent-following, PTSFd(%)=BPTSFd+f apprsr Maprse / Yaprer 511
Vo PTSF)
Level of Service and Other Performance Measures
Level of service, LOS {Exhibit 15-3) C
Volume to capacity ratio, v/c 0.21
file:///C:/Users/dstoner/AppData/Local/Temp/s2k 72 7B .tmp 51412012



Directional Page 2 of 2

Capacity, Gy ats (Equation 15-12) peh 1591
Capacity, Cd,PTSF {Equation 15-13) pc/h 1672
Percent Free-Flow Speed PFFS,(Equalion 15-11 - Class IIl anly) 89.3
Bleyele Level of Service
lDirecliona[ demand flow rate in oulside lane, v, (Eq. 15-24) vehvin 30%.6
[Eftective width, Wy (Eq. 15-29) R 28.00
Effective speed factor, S, (Eq. 15-30) 4.79
Bicycle level of service score, BLOS {Eq. 15-31) 7.15
Bicycle level of service (Exhibit 15-4) F
Noles

1. Note that the adjustment factor for fevel terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific
downgrade segmenis are ireated as level terrain.
2.1 vi{v, or v} >=1,700 poM, terminate analysis-—-the LOS Is F.

3. For the analysis direction only and for v>200 vehvh.

4. For the analysis direction only

§. Exhibit 15-20 provides coefficients a and b for Equation 15-10.

6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade.

Copyright © 2012 University of Florida, Alf Rights Reserved HCS 2010™ Version 8.3 Generaled: 5/M4/2012 4:18 PM
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Directional Page 1 of 2
DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst David Stoner Highway / Direction of Travel MT 200
Agency or Company DOWL. HKM From/To Sidney to Fairview WB
1Date Performed 41772012 Jurisdiction Drawson/Richiand County
Analysis Time Period Paak Hour Analysis Year 2012
Project Description:  MT 16/ MT 200 Glendive to Fairview Corridor Planning Study
input Data
Foo o ¥ Shoulderwidin ~ T
Lane widih i M Class I highway F“' Class Il
— L Lane width ft i [
_____________ T Shoulderwidh 1t | lghway | Class Ill highway
f \ Terrain I 1evel | Roliing
Segment length, L, mi Grade Lenglh ~ mi  Upfdown
Peak-hour factor, PHF 0.86
- ~ No-passing zone 15%
Analysls direction vol., V 254vehih Show Horh Preedl o; w0y ics and Buses | Py 25%
Opposing direction vol., V| 257vehvh % Recreational vehicles, Po 4%
Shoutder widih 8.0 Access points mf 16/mi
Lane Width ft 12.0
Segment Length mi 9.9
Average Travel Speed
Analysis Direction (d) Opposing Direction {0}
|Passenger-car equivalents for trucks, Ey (Exhibit 15-11 or 15-12) 1.4 1.4
lPassenger-car equivalents for RVs, £, (Exhibit 15-11 or 15-13) 1.¢ 1.0
Heavy-vehicle adjustment facior, va, ars=H (1t P{Ep-1)+P (Ep-1)) 0.909 0.909
Grade adjustment factor?, fgl,,\TS (Exhibit 15-9) 1.00 1.00
Demand flow rate?, v,(pch) v=V, f (PHF* fg,ATS * fHV.ATS) 325 329

Free-Flow Speed from Field Measurament

Estimated Free-Flow Spsed

Base free-flow speed*, BFFS 66.0 mih
Adj. for lane and shoulder width,* fl g(Exhibit 15-7y 0.0 mim
{Mean speed of sample®, Sem ) 4 o .
Total demand flow rate, bolh directions, v Ad]. for access paints™, f, (Exhibit 15-8) 40 mim
Free-flow speed, FFS=Sp+0.00776(v/ fiy ara ) Free-flow speed, FFS (FSS=BFFS-f o) 62.0 mim
i - i ibit 45- i Average fravel speed, ATS =FFS-0.00776(v, +
Ad]. for no-passing zengs, fnp.ATs {Exhibit 15-18) 1.7 mih g 4 d ( 4 ATS 55.3 mih
Vo.ATS) - fnp.ATS
Percent free fiow speed, PFFS 89.1 %

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o}

Passenger-car equivalents for trucks, Ep(Exhibit 15-18 or 15-19) 1.1 1.1
Passenger-car equivalents for RVs, Ep (Exhibit 15-18 or 15-19) 1.0 1.0
Heavy-vehicle adjustment factor, f,,,=1/ {1+ PrE1+PL{ER-1)) 0.976 0.976
Grade adjustment factor!, {5 prge (Exhibit 15-16 or Ex 15-17) 1.60 1.00
{Diractional flow rate?, v{pe) VEVHPHF Ly oree™ fy prse) 303 306
Base percent fime-spent-following?, BPTSFd(%)=100(1-ea"db) 33.2

Adj. for no-passing zone, fnp'pTSF {Exhibit 15-21) 32.4

Percent time-spent-following, PTSF S(BIEBPTSF + o orer *Wyprsr I Vaprer 9.3

VopTsF)

Level of Service and Other Performance Measures

Level of service, LOS {Exhibit 15-3) B8

Volume to capacity ratio, we 0.21
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Page 2 of 2

Capacily, Cd‘ATS {Equation 15-12) po/h 1545
Capacity, Cd’PTS,_- (Equalion 15-13) pc/h 1659
Percent Free-Flow Speed PFFS (Equation 15-11 - Class #il only) 89.1

Bicycle Level of Service

|Dlrectionai demand flow rate in outside lane, Vor {Eq. 15-24) veh/h 295.3
Effective widlth, Wy (Eq. 15-29) ft 28.00
Effective spaad factor, S, (Eq. 15-30) 4.78

Bicycle leve! of service score, BLOS (Eq. 15-31) 12.18
Bicycle level of service {(Exhibit 15-4) F

Notes

downgrade segmenls are trealed as level terrain.
2. Ifvfv; or v,) >=1,700 pc/h, terminate analysis--the LOS is F.

3. For the analysis direction only and for v>200 veh/h,
4. For the analysis direction only
5. Exhibit 15-20 provides coefficienis a and b for Equation 15-10.

6. Use allernative Exhibil 15-14 if some trucks operate at crawl speeds on a spacific downgrade.

1. Note Ihat the adjustment factor for level terrain is 1.00,as level terrain Is one of the base conditions. For the purpose of grade adjusiment, specific
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Directional Page 1 of 2

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information {site information
Analyst David Stoner *Highway I Direction of Traval MT 18
Agency or Company DOWL HKM From/To RP0.6t0 20.0 NB
Date Performed 4/17/2012 Jurisdiction Dawson/Richland County
Analysis Time Period Peak Hour Analysis Year 2035 Low
Project Description:  MT 16/ MT 200 Glendive to Fairview Cormidor Planning Study
Input Data
_____________ 3 Shoulderwidh " |
u Lane width e — ' Class Ihighway T Class I
—_— L Lane width kt . - .
1 Shoutder width it highway | - Class Hll highway
________________________ Temain ¥ Level I Rolling
Segment length, L, mi Grade Length ~ mi  Up/down
Peak-hour factor, PHF 0.81
- No-passing zone 27%
Analysis direction vo., V 242vehih Shorloilh Ao o, Trucks and Buses , Py 27%
Opposing direction vol., V, 249vehih % Recreational vehicles, Pr 4%
Shoulder width ft 8.0 Access points mi 5imi
Lane Width ft 12.0
Segment Length mi 19.4
Average Travel Speed
Analysis Direction {d) {Opposing Direction (o)
Passenger-car equivalents for trucks, E (Exhibit 15-11 or 15-12) 1.4 1.4
|Passenger-car equivalents for RVs, E, (Exhibil 15-11 or 15-13) 1.0 i.0
Heavy-vehicle adjustment factor, fvars=V (14 PrE-1+PR (E5-1)) 0.903 0.903
Grade adjustment factar?, Ty aTg (Exhibit 15-9) 1.00 1.00
Demand flow rate?, v; (poih) v=V / (PHF* fg.ATS * IHV.ATS) 331 340
Free-Flow Speed from Field Measurement Estimated Fres-Flow Speed
Base free-flow speed®, BFFS 650 mim
Adj. for lane and shoulder width,* f; o(Exhibit 15-7) 0.0 mih
Mean speed ofsamples, Seum i o » )
Total demand flow rats, both directions, v Adj. for access points®, f, (Exhibit 15-8) 1.3 mim
1Free-ﬂow speed, FFS=8,,+0.00776(v/ fHV ats) Free-flow speed, FFS (FSS=BFFS-fLS-fA) 63.8 mih
i - i ibit 15- i Average travel speed, ATS ;=FFS-0.00776(v +
Adj. for no-passing zones, fnpATS {Exhibit 15-15) 2.0 mih g P d ¢ 4 ATS 56.6 mim
Voats! ~Tp.aTS
Percent free flow speed, PFFS 88.7 %
Percent Time-Spent-Following
Analysis Direction (d) Opposing Direclion (o)
Passenger-car equivalents for trucks, E;(Exhibit 15-18 or 15-19) 1.1 1.1
IPassenger—car equivalents for RVs, E, (Exhibit 15-18 or 15-18) 1.0 1.0
!Heavy-vehicle adjustment factor, f =1/ (1+ PH{E-1)+P{E-1) ) 0.974 0.974
Grade adjustment factor!, fg.PTSF {Exhibit 15-16 or Ex 15-17) 1.00 1.00
Directional flow rate?, v{pcih) vi=ViA(PHF *fHV,PTSF‘ f& pTSE) 307 316
b
Base percent time-spent-following?, BPTSF (%)=100(1-e?% ) 34.5
Adj. for no-passing zone, fnp.PTSF {Exhibit 15-21) 40.7
fPercent time-spent-following, PTSFd(%)=BPTSFd+f np.PTSE *(\45:,,'PTSF / Vgprsr * 546
Yo,£15F)
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) c
Volume to capacity ratio, v/ic 0.22

file:///C:/Users/dstoner/AppData/Local/Temp/s2k20C4.tmp 5/4/2012



Directional

Page 2 of 2

Capacity, Cg ats (Equation 15-12) pch 1535
Capacity, Gy prgr (Equation 15-13) pe/h 1655
|Percent Free-Flow Speed PFFS (Equalion 16-11 - Class Hi only) 88.7
Bleycle Level of Service

Directional demand flow rate in outside lane, v (Eq. 16-24) veh/h 208.8
Effective width, Wv (Eq. 15-20) ft 28.00
Effective speed factor, S, (Eq. 15-30) 4.79
Bicycle level of service score, BLOS (Eq. 15-31) 13.66
Bicycle level of service (Exhibit 15-4) F

Notes

downgrade segments are treafed as leve! terrain,
2. vy or v ) >=1,700 pefh, terminale analysis--the LOS is F.

3. For the analysis direction only and for v>200 veh/h,
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 16-10.

6. Use alternalive Exhibit 15-14 if some {rucks operate at crawl speeds on a specific downgrade.

1. Note that the adjustment factor for lavel terrain is 1.00,as level terrain Is one of the base conditions. For the purpose of grade adjustment, specific

Copyright © 2012 University of Florida, All Rights Reserved HCS 2010™ version 6.3
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Directional Page 1 of 2
DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General Information Site Information

Analyst David Stoner Highway / Direction of Travet MT 16

Agency or Company DOWL HKM FromiTo RPO6toRP 12,458

Date Performed 4/17/2012 Jurisdiction Dawson/Rictiland County

Analysis Time Period Pealk Haour Analysis Year 2035 Low

Project Description:  MT 16 /MT 200 Glendive fo Fairview Corridor Planning Study

Input Data

Shiculder width
Lane width
Lane width
Shoulder widih

Segment length, |

Analysis direction vol., V, 249veh/h
Opposing direction vol., V, 242vehth
Shoulder width ft 8.0
1Lane Width ft i2.0
Segment Length mi 11.8

[¥! Class | highway | Classli
highway [ Class It highway

Terrain Fv" Level I Rolling
Grade Lenglh mi Up/down
Peak-hour factor, PHF 0.78
. ~ No-passing zone 20%
Show? Horih Arzor % Trucks and Buses , P, 29%
% Recreatlonal vehicles, Pn 4%
Access points mi 7imi

Average Travel Speed

Analysis Direclion (d) Opposing Direction (6)
Passenger-car equivalents for frucks, Eg (Exhibit 15-11 or 15-12) 14 1.4
Passenger-car equivalents for RVs, E (Exhibit 15-11 or 15-13) 1.0 1.0
Heawvy-vehicle adjustment factor, fivars= 1/ (1+ PrEL )P (E5-1)) 0.885 0.896
Grade adjusiment factor!, fg aTs (Exhibit 15-9) 1.00 1.00
Demand flow rate?, vy {pe/h) vi=V,  (PHF* fg. ars [HV. ATS) 356 346
Frea-Fiow Speed from Field Measurement Estimated Free-Flow Speed

|Base free-flow speed?, BFES 65.0 mim

Adj. for lane and shoulder width,* fLg(Exhibit 15-7) 0.0 mih
Mean speed of sample®, S, . . N )
Total demand flow rate, both directions, v Adj. for access points™, f, (Exhibit 15-8) 1.8 mih
Free-flow speed, FFS=S,,,+0.00776(v/ fHV,ATs) Free-flow speed, FFS (F8S=BFFS-f o-f,) 63.3 mim

i n ibit 15- 7 Ave travel speed, ATS =FFS-0.00776 *

Ad]. for no-passing zones, ) s (Exhibit 15-15) 1.7 mih rage travel sp 4 G.00776{v4 Arg 561 mih

Vo.ATS) - fnp.ATS

Percent free flow speed, PFFS 88.7 %

Percent Time-Speni-Following

Analysis Direction (d) Opposing Direction (o)
[Passenger-car equivatents for trucks, Ep{Exhibit 15-18 or 15-19) 1.1 1.1
Passenger-car equivalents for RVs, £ (Exhibit 15-18 or 16-19) 1.0 1.0
Heavy-vehicle adjustment factor, fi =1/ (1+ PL{E-1)+Pg(Ex-1) ) 0972 0.972
Grade adjustment factor!, fy prse (Exhibit 15-16 or Ex 15-17) 1.00 1.00
jOiractional flow rate?, v{pcih) veV/(PHF *fHV,PTSF* fg'pTSF) 328 319

b
Base percent time-spent-following®, BPTSF (%)=100(1-6%d ) 36.7
Adj. for no-passing zone, fanPTSF {Exhibit 15-21) 37.0
Percent time-spent-following, PTSF d(%)=BPTSf-" d+f np.PTSF ‘(vd'PTSF lvd' prar * 549
Vo,PTSF)
Level of Service and Qther Performance Measures
Level of service, LOS (Exhibit 15-3) c
Volume to capacity ratio, vic 0.23
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Capacity, Cd. arg (Equation 15-12) pe/h 1523
Capacity, Gy prgr (Equation 15-13) peth 1652
Percent Free-Flow Speed PFFS(Equation 156-11 - Class 11l only} 88.7
Bicycle Level of Service

Directional demand flow rate in oulside lane, vor (FQ. 156-24) veh/h 31492
Effective width, Wv (Eq. 15-29) ft 28.00
IEﬁec!ive speed factor, S; (Eq. 15-30) 4.79
lBicycle leval of service score, BLOS (Eq. 156-31) 16.25
Bicycle level of service (Exhibit 15-4) F

Notes

downgrade segments are {reated as leve! terrain.
2, ifwifvy or v} >=1,700 pcih, terminate analysls—the LOS is F.

3. For the analysis direction only and for v>200 veh/h.

4. For the analysis direction only

5. Exhibit 15-20 provides coefiicients a and b for Equation 15-10.

|6. Use alternalive Exhibit 15-14 if some frucks operate at crawl speeds on a specific downgrade.

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific

Copyright © 2012 University of Florida, All Rights Reserved HCS 2010™ version 6.3
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Directional Passing Lane

Page 1 of 2

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE
WORKSHEET

General Information {Site Information

Analyst David Sfoner Highway of Travel MT 16
Agency or Company DOWL HKM From/To RP 20.0 to Savage NB
Date Performed 441772012 Jurisdiction Dawson/Richland County
Analysis Time Period Peak Hour Analysis Year 2035 Low
Project Description:  MT 16 / MT 200 Glendive to Fairview Corridor Planning Study

Input Data

[ Class tnighway 1™ Class ihighway [~ Class Il highway
- Opposing direction -
e _Analysis direction —
Ly Lot Lgo Ly

| L Steaee Mlerth Arrowr

Shoulder width (ft) 3.0

Lane Width (ft) 12.0
Segment Length (mi) 115
Total length of analysis segment, L, 115
Length of two-lane highway upstream of the passing lane, L, 0.0
Length of passing lare including tapers , Lpl 1.9
Average travel speed, ATS 4 {from Directional Two-Lane Highway Segment 568
Worksheet)

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

Level of service!, LOS 4 (from Directional Twe-Lane Highway Segment c
Worksheet)

Average Travel Speed

Length of the downstream highway segment within the effective length of

passing lane for average iravel speed, L4 (Exhibit 15-23) Lo
Lenglh of two-tane highway downstream of effective length of the passing

lane for avg travel speed, Ly Ly=Li-({L, Lo+ Lgo) 7.90

Adj. factor for the effect of passing lane on average speed, fpl {Exhibit 15- 110

28)

Average trave! speed Including passing lane?, ATSp, ={ATS " L)/ 587

(Lt Lyt (RLyl4 are)) )

Percent free flow speed including passing lane, PFFSp = (ATSPII FFS) QL1
Percent Time-Spent-Following
gLength of the downslream highway segment within the effective length of y
passing lane for percent time-spent-following, L, (Exhibit 15-23) 1.
L.ength of two-lane highway downstream of effective length of the passing

lane for parcent-time-following, 176

Ld ELI'(Lu+ l‘pl"' Lde)

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

- 0.60
fp,' prs(EXhibit 15-26)

file:///C:/Users/dstoner/AppData/Local/Temp/s2k8AFA..tmp

5/4/2012




Directional Passing Lane

Percent time-spent-following Including passing lane?, PTSFPI(%)

Page 2 of 2

PTSme PTSE [ Lu+Ld+fp|_PTSFLpl+((1 +fpt.,;].s,.z)!Z)Lda}lLl 7

Level of Service and Other Performance Measures?

Level of service including passing lane LOSIJI {Exhibit 16-3) B
Peak 15-min tofal travel time, TT, gfveh-h) TF,;= VMT, 5/ATSp] 14.8
Bicycle Level of Service

Directional demand flow rate in outside lane, VoL (EQ. 15-24) veh/h 298.8
|Effecﬁve width, W, (Eq. 16-29} ft 28.00
IEffeclive speed faclor, 5; (Eq. 15-30) 4.7¢
Bicycle levet of service score, BLOS (Eqg. 15-31) 13.65
Bicycle level of service (Exhibit 15-4) F

Notes

1. fLOS,=F, passing lane analysis cannot be performed.
2. ift 4 <0, use allernative Equatton 15-18.

3. If L4<0, use alternative Equation 15-18,

4. vlc, VMT, o and VMT, are calculated on Direciional Two-Lane Highway Segment Worksheet.

Copyright © 2012 University of Florida, All Rights Reserved
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Directional Passing Lane

Page 1 of 2

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE
WORKSHEET
General Information Site Information
Analyst David Stoner Highway of Travel MT 18
Agency or Company DOWL HKM From/To RP 12.4{c RP 22.0 5B
Date Performed 411772012 Jurisdiction Dawson/Richland County
Analysis Time Period Peak Hour Analysis Year 2035 Low
Project Description:  MT 16/ MT 200 Glendive to Fairview Corridor Planning Study
input Data
' Classihighway | Classlinighway | Class Hf highway
- Opposing direction -
—*  Analysis direction —
L l—pl Lds Lg
| L Stove Reells Preowe
Shoulder width (ft) 8.0
Lane Width (ft) 12,0
Segment Length (mi) 9.6
Total length of analysis segment, L, 9.6
Length of two-lane highway upstream of the passing lane, L, 0.0
Length of passing lane including tapers, Lpl 19
Average travel speed, ATS  (from Directional Two-Lane Highway Segment §7.3
Worksheet)
Percent time-spent-following, PTSF (from Directional Twe-Lane Highway 52.7
Segment Worksheet)
Level of service!, LOS 4 {from Directional Two-Lane Highway Segment c
Worksheet)
Average Travel Speed
Length of the downstream highway segment within the effective length of
passing fane for average travel speed, L4 (Exhibit 156-23) 178
jLength of two-lane highway downslream of effeclive length of the passing
lane for avg travef speed, Ly Ly=Ly-(L+E o+ 1g0) 6.00
Ad]. factor for the effect of passing lane on average speed, fpl {Exhibit 15- Li0
28)
Average travel speed including passing lane?, ATSPI =(ATS* L}/ o
(Lu*'-d*(Lp]ff,,;)* (2L, /(1 le arsh)
|Percent free flow speed including passing lane, PFFSy = (ATSy/f FFS) 21.3
Percent Time-Speont-Following
Length of the downstream highway segment within the effective length of 10.62
passing lane for percent time-spent-following, L, (Exhibit 15-23) ’
Length of two-lane highway downstream of effective length of the passing
lane for percent-ime-foltowing, 202
Ly =i‘t‘(l‘u+ 1‘pl+ Ln‘e)

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

o 0.60
fp,, proplExhibit 16-26)
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Directional Passing Lane

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

Page 2 of 2

PTSFP|= PTSFd{ Lu+Ld+fps,PTsFLp!+((1+fpf,PrSF)"2)Ldeth I
Level of Service and Other Performance Measures?
it evel of service including passing fane LOSN (Exhibif 15-3) B
Peak 15-min tolal travel time, ¥T,{veh-h) TT,.= VMT, 5IATSp, 1.0
Bicycle Leve! of Service
Direclional dermand flow rate in oulside lane, v, (Eq. 15-24) vehin 319.2
Effective width, W, (Eq. 15-29) i 28.00
Effective speed faclor, 8; (Eq. 15-30) 4.79
|Bicycle tevel of service score, BLOS (Eq. 15-31) 1525
lBicyc[a fevel of service (Exhibit 15-4) F

Notes

1. K LOS=F, passing lane analysis cannot be performed.
2. IfL; <0, use alternative Equation 15-18.
3. i L;<0, use alternative Equation 15-16.

4. vic, VMT, ¢ and VMT,, are calculated on Directional Two-Lane Highway Segment Worksheet.

Copyright © 2012 Universily of Florida, All Rights Reserved
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Directional Page 1 of 2
DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General Information Isite information

Analyst David Stoner Highway / Direction of Travel MT 16

Agency or Company DOWL HKM From/To RP 22.0 lo Savage SB

Date Performed 44172012 Jurisdiction Dawson/Richland County

Analysis Time Period Peak Hour Analysis Year 2035 Low

Project Description:  MT 16/ MT 200 Glendive fo Fairview Comidor Planning Sludy

Input Data
""""""""""""" ¥ Shoulderwidhh 1t |
Lane widih — I Classinighway | Classil
—= | Lane vitdth i hidh ™ o iah
_____________ + Shoulderwidh | fghway § - Class Il highway
Terrain ¥ Level [ Rotiing
Segment tength, I, mi Gradelength mi  Up/down
Peak-hour factor, PHF 0.78
- ! Ne-passing zone 22%
Analysis direation vor., V/, 249vehvh ShowHorlhAito® o 7rycks and Buses , Py 20%
Opposing direction vol., V, 242vehih % Recrealional vehicles, P, 4%
Shoulder width ft 8.0 Access points mi simi
Lane Width ft 12.0
Segment Length mi 9.5

Average Travel Speed

Analysis Direction {d) Opposing Direction (o)
Passenger-car equivalents for trucks, E¢ (Exhibit 15-11 or 15-12) 1.4 i4
Passenger-car equivalents for RVs, E (Exhibit 16-11 or 15-13) 1.0 1.0
Heavy-vehicle adjustment factor, fHV.ATS=” (1 Pr(EL- )P (ER-1)) 0.896 0.896
Grade adjustment factor!, fg, ars (Exhibit 15-9) 1.00 1.00
|oemand flow rate?, v;(poh) vi=V,/ (PHF* t'gm.s “fivars!) 356 348
Frae-Flow Speed from Fleld Moasurement Estimated Free-Flow Speed
Base free-flow speed®, BFFS 65.0 miM

Adj. for lane and shoulder width,* f s(Exhibit 15-7) 0.0 mih
Mean speed of sample®, Sey ) .y o )
Total demand flow rate, bolh directions, v Adj. for access points®, f, (Exhibit 15-8) 1.3 mid
Free-flow speed, FFS=Sp),+0.00776(W fiyy avg) Free-flow speed, FFS (FSS=BFFS-f o-f,) 63.8 mih

i - i ibit 15- i A travel d, ATS =FFS-0. +

Adj. for no-passing zones, ., 4rq (Exhibit 15-15) 1.8 mimh verage travel spee 4=FF8-0.00776(v 515 S6.5 mih

Voats! ~ fopats

|Percent free flow speed, PFFS 88.7 %
Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (0}
Passenger-car equivalents for lrucks, E(Exhibit 15-18 or 15-19) 1.1 1.1
Passenger-car equivalents for RVs, Er, (Exhibit 15-18 or 15-19) 1.0 1.0
Heavy-vehicle adjustment factor, fi,=1/ (1+ PHE-1#PL(E-1)) 0.972 0.972
Grade adjustment factor!, fg prgr (Exhibit 15-16 or Ex 15-17) 1.00 1.00
Directional flow rale?, vipeh) veVHPHF*f py prge” Ty pree) 328 319
b

Base percent tims-spent-following®, BPTSF (%)=100{1-6™4 ) 36.1
Ad. for no-passing zone, fnp'pTSF {Exhibit 15-21) 37.9
Percent time-spent-following, PTSF (%)=BPTSF +l  oroe *Mgprer / Vgpree + 563
Vo PTSF)
Leve! of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) C
Volume to capacity ratio, v/ 0.23
file:///C:/Users/dstoner/AppData/Local/Temp/s2k997C.tmp 5/4/2012



Directional Page 2 of 2

Capacity, Cy ars (Equation 15-12) peh 1523
Capacily, Cd,PTSF {Equalion 15-13) po/h 1662
Percent Free-Flow Speed PFFS(Equation 15-11 - Class IIf only) 88.7
Bicycle Level of Service

Direclional demand flow rate in cutside lane, Voo (Eg. 15-24) vehh 318.2
Effective width, Wv (Eq. 15-29) ft 28.00
Effective spaad factor, S, (Eq. 15-30) 4.79
Bicycle leve! of service score, BLOS (Eq. 15-31) 15.25
Bicycle level of service (Exhibil 15-4) F
Nofes

1. Note that the adjustment factor for tevel terrain is 1.00,as level {errain Is one of the base conditions. Fer the purpose of grade adjustment, specific
downgrade segments are treated as level terrain.
2. Ifvfv, or v ) >=1,700 pc/, terminate analysis--the LOS is F,

3. For the analysis directien only and for v>200 veh/h.

4, For the analysis direction only

5. Exhibit 15-20 provides coefficlents a and b for Equation 15-10.

6. Use alternalive Exhibit 15-14 if some trucks operate at crawt speeds on a speciiic downgrade.

Copyright © 2012 University of Florida, All Righls Reserved HCS 2010™ Version 6.3 Generated: 5/4/2012 4:29 PM
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Directional Page 1 of 2
DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst David Stoner Highway / Direction of Travel MT 16
Agency or Company DOWL HKM From/To Savage to Crane NB
Date Performed 41772012 Jurisdiction Dawson/Richland County
Analysis Time Period Peak Hour Analysis Year 2035 - Low

Project Description:  MT 16/ MT 200 Glendive to Fairview Corridor Planning Study

input Data

_____________ ¥ Shoutderwidth |
- ' Lane widih i
— Lane width ft

_____________ v_Shoulderwidh __ ___ #t|

Segment length, L,

Analysis direction val., V 253vehth
Opposing direction vol., V, 307vehih
Shoutder widlh ft 8.0
Lane Width ft 12.0
Segment Length mi 10.0

1N

Shae Horth Arrew

¥ Class I highway | ClassH

highway I Crass i highway

Terrain [ Level I~ Rolling
Grade Length mi Up/down
Peak-hour factar, PHF 0.87
No-passing zone 31%

% Trucks and Buses , Py 23%

% Recreational vehicles, P 4%
Access peints mi T1/mi

Average Travel Speed

Analysls Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E; (Exhibit 15-11 or 15-12) 1.4 1.3
Passenger-car equivalents for RVs, £, (Exhibit 15-11 or 15-13) 1.0 1.0
Heavy-vehicle adjustment factor, iy ats=1/ (14 PL{Es-113Po (E4-1)) 0.916 0.935
Grade adjustment factor!, fy arg (Exbibit 15-9) 1.00 1.00
2 - * *
Demand flow rate®, v;(peih) vi=V|/ (PHF [g,ATS fHV.ATS) 317 377
Free-Flow Spaed from Fleld Measurement Estimated Free-Flow Speed
Base free-flow speed?, BFFS 69.0 mim
Adj. for lane and shoulder width,* f_ g{Exhibit 15-7) 0.0 mih
iMean speed ofsampte3, Sem 4 » )
Total demand flow rate, both directions, v Ad]. for access points™, f, (Exhibit 15-8) 28 mim
Free-flow speed, FFS=S.,,+0.00776(v/ fy, a7 ) Free-flow speed, FFS (FSS=BFFS-f o-,) 66.3 mih
Adj. for no-passing zones, fnpms {Exhibit 15-15) 21 mim Average travel speed, ATS =FF8-0.00776(v, aTs t 5.8 mim
Vo,ATS) h fnp,ATS
Percenl free flow speed, PFFS 88.7 %

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for frucks, E(Exhibit 15-18 or 15-19) 1.1 1.1
Passenger-car equivalents for RVs, £ (Exhibit 15-18 or 15-16) 1.0 1.0
Heavy-vehicle adjusiment factor, f,, =1/ (1+ Py{Eq- 1P (E-1)) 0.978 0.978
Grade adjustment factar!, fg.PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00
Direclional flow rate?, v{pch) v=V(PHF* HV.PTSF* fg,PTSF) 297 361
Base percent time-spent-following®, BPTSFd(%)=1DO(1-eanb) 333
Adj. for no-passing zone, an‘pTSF (Exhibit 15-21) 39.9
Percent time-spent-following, PTSF (%)=BPTSF +f | orer "WVyprer / Vaprer * 513
Vo PTSE)
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) C
Volume to capacity ratio, vic 0.20
file:///C:/Users/dstoner/AppData/T.ocal/Temp/s2k378E.tmp 5/4/2012
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Capacity, C‘mTS {Equation 15-12) pc/h 1690
Capacity, Cd.PTSF {Equalion 15-13} po/h 1662
Percent Free-Flow Speed PFFS (Equation 15-11 - Class 11l only) 88.7
Bicycle Level of Service

Directional demand flow rate in outside iane, Vg {EQ. 15-24) veh/h 250.8
Effective width, Wy (Eq. 16-29) &t 28.00
Effective speed factor, S, (Eq. 15-30) 4.79
Bicycle level of service score, BLOS {Eq. 15-31) 10.79
Bicycle level of service (Exhibit 15-4) F

Notes

downgrade segments are treated as level terrain,
2, i vifvg or v,) >=1,700 pch, terminate analysis--the LOS is F.

3. For the analysis direction only and for v>200 vehih.

4, For the analysis direction gnly

5, Exhibit 15-20 provides coefficients a and b for Equation 15-10,

|B. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade.

1. Note that the adjustment factor for levet terrain is 1.00,as level terrain Is one of the base conditions. For the purpose of grade adjustment, specific

Copyright © 2012 University of Florida, All Rights Reserved HCS 2010™  vVersion 6.3
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General iInformation

Site Information

Analyst David Stoner Highway / Direction of Travel MT 16

Agency or Company DOWL HKM From/To Savage fo Crane SB
Date Performed 4/17/2012 Jurisdiction Dawson/Richiand County
Analysis Time Period Peal Hour Analysis Year 2035 - Low

Project Descriplion.  MT 16 /MT 200 Glendive fo Fairview Cormidor Planning Study

Analysis direction vol., V, 307vehih
Opposing direction vol., V,, 253vehih
Shoulder width ft 8.0
Lane Width ft 12.0
Segment Length mi 10.0

input Data
_____________ T Shoulderwiah T w |
R Lane widih i3
— | Lane width It
_____________ v_Shoulderwidh ______ f#t |
Segment length, L, mi

1IN
N

Shaer North Arrow

[v: Class | highway " Classti

highway [ Class Il highway

Terrain ¥ Levet [ Roliing
Grade Length  mi Up/down
Peak-hour factor, PHF 0.84
No-passing zone 19%

% Trucks and Buses , Py 25%

% Recreational vehicles, Py 4%
T4imi

Access peints mi

Average Travel Speed

Analysls Direclion (d) Cpposing Direclion (0}
Passenger-car equivalents for trucks, E; (Exhibit 15-11 or 15-12) 1.3 1.4
Passenger-car equivalents for RVs, Eg, (Exhibit 15-11 or 15-13) 1.0 1.0
|Heavy-vehicle adjustment faclor, T ars™H (1 PH{E PR (ER-1)) 0.930 0.968
Grade adjustment factor!, fg'ATS {Exhibit 15-9) 1.00 1.00
Demand flow rate?, v;{pcih} vi=W 7 (PHF* fg,ATs * fHV,ATS) 393 331
Free-Flow Speed from Fleld Msasurement Estimated Free-Flow Speed
Base free-flow spead®, BFFS 66.0 mim
3 Adj. for lane and shoulder width,* f g{Exhibil 15-7) 0.0 mih

Mean speed of sample®, S, 4 . )
Total demand flow rate, both direclions, v Adj. for access points™, f, (Exhibit 15-8) 28 mim
Free-flow speed, FFS=5,, +0.00776(v/ fHVI ars) Free-flow speed, FFS (FSS=BFFS- o-f,) 63.3 mih
Adj, for no-passing zones, fnp Ars (Exhibit 15-15) 1.7 mih Average lravel speed, ATS;=FFS-0.00776(v, Ars 't 55.9 mih

Voars! - fopats

Percent free flow speed, PFFS 884 %

Percen! Time-Spent-Following

Analysis Direction (d) Opposing Direction (o}

Passenger-car equivalents for frucks, E{Exhibit 15-18 or 15-19) 1.1 1.1
Passenger-car equivalents for RVs, E (Exhibit 15-18 or 15-19) 10 1.0
Heavy-vehicle adjustment factor, f,, =1/ (1+ Pr{Ep-11+PR(ER-1)) 0.976 0.976
Grade adjustment factor!, fg prsr (Exhibit 15-16 or Ex 15-17} 1.00 1.00
[Directionat flow rale?, vi{pcih) viEVHPHF Ty prse” fg.PTSF) 375 309

H 4 ofy— av b
Base percent lime-spent-following®, BPTSF 4{%)=100(1-¢®"d ) 38.7
Ad]. for no-passing zone, fnp‘PTSF (Exhibit 15-21) 33.8
Percent time-spent-following, PTSFd(%)=BPTSFd+! 10 PTSE *(ch,PTSF / Vgprss * 573
Vo PTSE)
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) ]
Volume to capacity ratio, v 0.25
file:///C:/Users/dstoner/AppData/Local/Temp/s2k61B9.tmp 5/4/2012



Directional Page 2 of 2

Capacily, Gy ats (Equation 15-12) paih 1545
Capacity, Gy pyqp (Equation 15-13) poh 1659
Parcent Free-Flow Speed PFFS (Equation 15-11 - Class il only) 88.4
Bicycle Level of Service

Directional demand flow rate In outside fane, VoL (Eq. 15-24) vehih 365.5
Effective widlh, Wv {(Eq. 15-29) fi 28.00
Effeclive speed factor, §; (Eq. 15-30) 4.79
Bicycle level of service score, BLOS (Eq. 15-31) 12.29
|Bicycle tevel of service {Exhibit 15-4) F
Notes

1. Note thal the adjustment factor for level terrain is 1.00,as level terrain Is one of the base conditions. For the purpose of grade adjustment, specific
downgrade segments are treated as level terrain.

2. I v{vy or v} »=1,700 pe/h, terminate analysis--the LOS s F.

3. For the analysis direclion only and for v>200 veh/h.

4. For the analysls direction only

5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.

6. Use allernative Exhibit 15-14 if some frucks operate at crawl speeds on a specific downgrade.
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Directional Page 1 of 2
DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General Information Site Infarmation

Analyst David Stener Highway / Direction of Travel MT 16

Agency or Company DOWL HKM From/To Crane to Sidney NB

Date Performed 41772012 Jurisdiction Dawson/Richiand County

Analysis Time Period Peak Hour Analysis Year 2035 - Low

Project Description:  MT 16 /MT 200 Glendive fo Falrview Cormidor Planning Sfudy

Terrain

I

Shovr Narth Arrew

¥ Class | highway | - Classii
highway | Class Il highway

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

% Trucks and Buses , Py

% Recrealional vehicles, Py

F’“- Level
mi

[ Rotiing

Up/down
a.80
24%

19%
4%
12/mi

input Data
“““““““““““““ ¥ Shoutderwidh ~ |
s Lane widih it
i L Lane width it
_____________ | Shoulderwidth ______ 1t |
Segment length, L, mi i
Analysis direction vol., V, 271vehih
Opposing direction vol., V, 416vehih
Shoulder width ft 8.0
Lane Width fi 12.0
Segment Length mi 8.9

Access points mi

Average Travel Speed

Mean speed of sample3, Sgy,

Analysis Diraction {d) Opposing Direction (o)

Passenger-car equivalents for trucks, E; (Exhibit 15-11 or 15-12) 1.4 1.2
Passenger-car equivalents for RVs, E, (Exhibit 15-11 or 15-13) 1.0 1.0
Heavy-vehicle adjustment factor, fyy, apg=1/ {1+ PL{E -1 PL{(E5-1)) 0.929 0.963

Grade adjustment factor', f; A g (Exhibit 15-9) 1.00 1.00
iDemand flow rate?, v (pcih) vi=Vi/ (PHF* {, x1s* iy as) 365 540

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
Base free-flow speed?, BFFS 65.0 mim

Totat demand flow rate, both directions, v
Free-flow speed, FFS=5,,+0.00776(v/ T, 15}

Adj. for no-passing zones, fnp aTs (Exhibit 16-15)

1.4 mih

Ad]. for lane and shoulder width,* f, g(Exhibit 15-7) 0.0 mih
Adj. for access polnts“, f, (Exhibit 16-8) 3.0 mim
Free-flow speed, FFS (FSS=BFFS-f o-f,) §2.0 mih
Average {ravel speed, ATS =FFS-0.00776(v +

s P d VoAt 536 mim
Voars! ” fap.ats
Percent fres flow speed, PFFS 86.5 %

Percent Time-Spent-Following

Analysis Direction (d} Opposing Direction (o}

Passenger-car equivalents for {rucks, E(Exhibit 15-18 or 156-19) 1.1 1.0
Passenger-car equivalents for RVs, Ey, (Exhibit 15-18 or 15-19) 1.0 1.0
Heavy-vehicls adjustment factor, f, =1/ (1+ Po{E-1}+PR(ER-1)) 0.981 1.000

Grade adjustment factor!, f, oyc.- (Exhibit 15-16 or Ex 15-17) 1.00 1.00
|Direclic)nal flow rate?, v{pe/) VEVHPHE g fg,pTSF) 345 520
lBase percent time-spent-following®, BPTSFG(%)=1GO(1-eanb) 41.1

Adj. for no-passing zone, fm:,PTSF {Exhibit 15-21) 27.9

Parcent time-spent-following, PTSF d(%)=BF’TSF d+f np.PTSF "(vd, PTSF Ivd.PTSF + 522

Vo,pTSF)

Level of Service and Other Performance Measures

Level of service, LOS {Exhibit 15-3) C

Volume to capacily ratio, ve 0.22
file:///C:/Users/dstoner/AppData/Local/Temp/s2k8C33.tmp 5/4/2012
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Page 2 of 2

Capacity, Cd,ATS (Equation 15-12) pe/h 1637
Capacity, Cd.PTSF {Equation 15-13) pceth 1700
Peicent Free-Flow Speed PFFS,(Equation 15-11 - Class [l only) 86.5
Bicycle Level of Service

Directional demand flow rate In oulside lane, v, {Eq. 15-24) veh/h 338.8
Effective width, Wv (Eq. 15-20) it 28.00
Effeclive speed factor, S; (Eq. 15-30) 4.79
|Bicycle tavel of service score, BLOS (Eq. 15-31) 8.34
1Bl‘cycfe level of service (Exhibit 15-4) F

Notes

downgrade segments are treated as level terrain.
2. Ifwfvy or v} >=1,700 pe/h, terminate analysis—-the LOS is F.

3. For the analysis direction only and for v>200 veh/h.
4. For the analysis direction only
5, Exhibit 15-20 provides coefficienls a and b for Equation 15-10.

8. Use allernalive Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade.

1. Note that the adjustment factor for level terrain Is 1.00,as level terrain is ons of the base conditions. For the purpose of grade adjusiment, spacific

Copyright © 2012 University of Florida, All Righls Reserved HCS 2010™ Version 8.3
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Directional Page 1 of 2

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst David Stoner Highway / Direction of Trave! MT 16
Agency or Company DOWL HKM From{To Crane lo Sidney S8
Date Performed 4/17/2012 . Jurisdiction Dawson/Richland County
Analysis Time Period Peak Hour Analysis Year 2035- Low
Project Description.  MT 16 / MT 200 Glandive to Fairview Corridor Planning Study
Input Data
_____________ ¥ Shouldorwidh " " n |
Lano width — [ Ciass thighway [ ° Classli
= L Lane width It ) = )
,.: Shoulder width L] highway Class Ill highway
______________________ Teirain M Level I~ Rolting
Segment length, L, mi Grade Length  mi Up/down
Peak-hour facter, PHF 0.87
. : _ Mo-passing zene 22%
Analysis direction vol., Vy 416vehfh Shoe lority Arsovi % Trucks and Buses , Pr 19%
Opposing direction vol., V, 271veh/h % Recreational vehicles, Py 4%
Shoulder width ft 8.0 Access points mi 12/mi
Lane Widlh it 12.0
Segment Length mi 8.9
Average Travel Speed
Analysls Direction {d) Opposing Direction (o)
|Passenger-car equivalents for trucks, E; (Exhibit 15-11 or 15-12) 1.2 1.4
|Passenger—car equivalents for RVs, E, (Exhibit 16-11 or 15-13) 1.0 1.0
!Heaw—vehide adjustment factor, v ars=H (14 Pr(E;-1tPL{EL-1}) 0.963 0.92¢9
Grade adjustmant factor!, fg.ATS {Exhibit 15-9) 1.00 1.00
Demand flow rate?, v (pc/h) v=W/ (PHF* fg' TS fHV.MS) 497 335
Free-Flow Speed from Fleld Measurement Estimated Free-Flow Speed
Base free-flow speed?, BFFS 69.0 mih
a Ad). for lane and shoulder width,* fi g{Exhibit 15-7) 0.0 mih
Mean speed of sample®, Sgy, . - . )
Total demand flow rate, both directions, v Ad). for access points®, f, (Exhibit 15-8) 3.0 mih
Free-flow speed, FFS=Sy,+0.00776(w/ fiyy arg ) Free-flow speed, FFS (FSS=BFFS- o-f,) 66.0 mih
Ad). for no-passing zones, fﬂp.ATS {Exhibit 16-15) 1.9 mim Average travel speed, ATSszFS-O.GO?‘?G(vd_ATS + 57.7 mih
Vo.ars) fop.ats
Percent free flow speed, PFFS 87.4 %
Percent Time-Spent-Following
Analysis Direction (d) Opposing Direction {0}
Passenger-car equivalents for lrucks, £{Exhibit 15-18 or 15-19} 1.0 1.1
Passenger-car equivalents for RVs, Ep, (Exhibit 15-18 or 15-19) 1.0 1.0
Heavy-vehicle adjustment factor, fi, =1/ (14 PH{E-1)+Pg(Ep-1) } 1.000 0.981
Grade adjustment factor’, fg.PTSF {Exhibit 15-16 or Ex 15-17) 1.00 1.00
Directional flow rate?, vipeh} visVIPHF Ty orge™ fg,PTSF) 478 317
b
Base percent time-spent-following?, BPTSF 4(%)=100(1-6%¥d ) 47.4
Adj. for no-passing zone, f, pygr (Exhibit 15-21) 28.7
Percent time-spent-following, PTSFd(%)=BPTSFd+f np.PTSE *(vdeSF ,Vd,PTSF + 647
Vo PTSE)
Level of Service and Other Performance Measures
Level of service, LOS (Exhibil 15-3) C
Volume to capacity ratio, v/t 0.31

file:///C:/Users/dstoner/AppData/Local/Temp/s2kB268.tmp 5/4/2012
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Capacity, Cd‘ ats (Equation 15-12) poih 1579
Capacity, C4 prgr (Equation 15-13) pc/ih 1668
Percent Free-Flow Speed PFFS (Equation 15-11 - Class H1 only) 87.4
Bicycle Level of Service

Directional demand flow rate In oulside lane, v, (Eq. 16-24) vehth 478.2
Effective widlh, Wy (Eq. 15-20) ft 28.00
IEﬁecljve speed factor, S; {Eq. 15-30) 4.79
!Bicycle tevel of servica score, BLOS (Eq. 15-31) 8.51
Bicycle level of service (Exhibit 15-4) F
Notes

1. Note that the adjustment factor for level terrain Is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific
downgrade segments are {reated as level terrain.
2, #vy{vy or v,} >=1,700 poi, terminate analysis--the LOS Is F.

3. For the analysis direction only and for v>200 veh/h.

4. FFor the analysis direction only

§. Exhibit 15-20 provides coediicienis a and b for Equation 15-10.

|6. Use alternalive Exhibit 15-14 if some trucks operale al crawl speeds on a specific downgrade.

Copyright © 2012 University of Florida, All Rights Reserved HCS 2010™ vVarsion 6.3 Generated: 5/4/2012 4:25 PM
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Directional Page 1 of 2
DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General Information Site Information

Analyst David Stoner Highway / Direction of Travel MT 200

Agency or Company DOWL HKM From/To Sidney to Fairview EB

|Date Performed 441772012 Jurisdiction Dawson/Richiand County

Analysis Time Period Peak Hour Analysis Year 2035 - Low

Project Description:  MT 16/ MT 200 Glendive to Fairview Corridor Planning Study

Shoutdar width il

Segment length, 1,

Analysis direction vol., Vy 529vehih
Opposing direclion vol., V, 523veh/n
Shoeulder widlh ft 8.0

Lane Widlh ft 12.0
Segment Length mi 9.9

Input Data
T T ¥ Shoulderwidh |
* Lane #idth — ' Classihighway [ Classt
— Lane width It

highway | Glass Ill highway

/ \ Terrain M Level I Rolling
Grade Length Wi Upldown
Peak-hour factor, PHF 0.83
: No-passing zone 17%
Stwer HorthArowt op s and Buses | Py 17 %
% Recreational vehicles, Py 4%
Access poinls mi 16imil

Average Travel Speed

Analysis Direction (d) Opposing Birection {0}
Passenger-car equivalents for trucks, E (Exhibit 15-11 or 15-12}) 1.1 1.1
Passenger-car equivalents for RVs, Eg (Exhibit 15-11 or 15-13) 1.0 1.0
Heawvy-vehicle adjustment factor, fv ats= 1 (14 PrE+-1HPL{Eg-1)) 0.983 0.983
Grade adjustment factor?, fg.ATS {Exhibit 15-9) 1.00 1.00
iDemand flow rate?, v,(peih) vV / (PHF* fg.ATS * 'HV.ATS) 448 e41
Fres-Flow Speed from Field Measurement Estimated Free-Flow Speed
Base free-flow speed*, BFFS 69.0 mih
Adj. for fane and shoulder width * f g(Exhibit15-7) 0.0 mih
Mean speed of sample®, Sy, ' . o )
Total demand flow rate, both directions, v Adj. for access points™, fa (Extibit 15-8) 4.0 mim
Free-flow speed, FFS=S,+0.00776(v/ fvars) Free-flow speed, FFS (FSS=BFFS-f o-f,) 65.0 mih
i . i ibit 15- 7 Average travel speed, ATS,=FFS-0.00776(v, +
Adj. for no-passing zones, f,, arg (Exhibit 15-15) 1.3 mih g p d Vyats 537 mib
Vo,ATS) - fnp.ATS
Percent free flow speed, PFFS 82.7 %

Percent Time-Spen{-Following

Analysis Direction {d) Opposing Diraction {0}
Passenger-car equivalents for trucks, E(Exhibit 15-18 or 15-19) 1.0 1.0
Passenger-car equivalents for RVs, £ (Exhibit 16-18 or 15-19) 1.0 1.0
Heavy-vehicle adjustment factor, i, =1/ {1+ P{E - 1)#P(EL-1}) 1.000 1.060
Grade adjustment faclor!, fg_'_PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00
Directional flow rate?, v{pc/h} v=Vil(PHF Ty prse fg_PTSF) 637 630

b
Base percent time-spent-following®, BPTSF 4(%)=100(1-e™d ) 60.4
Adj. for no-passing zone, fnp prsF (Exhibit 15-21) 21.6
Percent fime-spent-following, PTSFd(%)=BPTSFd+fnp,PTSF “Wyprer { Vaprsr t 213
Vo pTSE)
Level of Service and Other Performance Measures
Level of servica, LOS (Exhibit 15-3) D
Volume to capacity ratlo, v 0.39
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Capacity, Cd.ATS {Equation 15-12) pc/h 1671
Capacity, Cy by (Equation 15-13} po/h 1700
Percent Free-Flow Speed PFFS j(Equation 15-11 - Class Hl only) 82.7
Bicycle Level of Service
Directional demand flow rate in outside lane, VoL (EQ. 15-24) vehvh 637.3
|Effective width, Wy (Eq. 15-29) ft 28.00
'Efieclive speed factor, S, (Eq. 15-30) 4.79
Bicycle [evel of service score, BLOS (Eq. 16-31) 7.62
Bicycle level of service (Exhibit 15-4) F
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain Is one of the base conditions. For the purpese of grade adjustment, specific
downgrade segments are kreated as level terrain.
2. 1f v{vy or v} >=1,760 pc/h, terminate analysis--the LOS is F.

3. For the analysis direction only and for v>200 vehth,

4. For the analysis direction only

5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.

|6- Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade.

Copyright © 2012 University of Florida, All Rights Reserved HCS 2010™ Version 6.3 Generated: 5/4/12012 4:25 PM
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Page 1 of 2

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General Information

|site information

Analyst David Stoner Highway / Direction of Travel MT 200

Agency or Company DOWL HKM From/To Sidney to Fairview WB
{Date Performed 441772012 Jurisdiction Dawson/Richland County
Analysis Time Period Peak Hour Analysis Year 2035 - Low

Project Descriplion:  MT 16/ MT 200 Glendive to Fairview Corridor Planning Study

Input Data

i Shoulder width It
ol Lane width | V' Classtnighway | Class it
—~ | Lane width ft r ,
+_Shoulder width ft highway Class lit highway
___________________________ Terrain v Level I Rolling
Segment length, L, mi Grade Length  mi Up/down
’ Peak-hour factor, PHF 0.86
- No-passing zona 16%
Analysis direction vol., V, 523vetuh Sttt Ao o, Truoks and Buses , Py 25%
Opposing direction vol., V 529vehih % Recreational vehicles, P, 4%
Shoulder width ft 8.0 Access points mi 16fmi
Lane Width ft 12.0
Segment Length mi 9.9

Average Travel Speed

Analysis Direction (d} Opposing Direction (o)
Passenger-car equivalents for frucks, E; (Exhibit 16-11 or 15-12) 1.1 1.1
Passenger-car equivalents for RVs, Eg (Exhibit 15-11 or 15613} 1.0 1.0
Heavy-vehicle adjustment factor, fy, a76= 3 {1+ P (E-11HPL(ER-T)) 0.976 0.976
Grade adjustment factor!, fglm.s (Exhibit 15-9) 1.00 1.00
{Demand flow rale?, v;(pc/h) vi=V,/ (PHF* fg.ATs * fHV.ATS) 623 630
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
Base free-flaw speed®, BFFS 66.0 mih
Adj. for lane and shoulder width,* fLg(Exhibit 15-7)y 0.0 mih
Mean speed of sampte®, S, ' o o )
Total demand flow rate, both directions, v Adj. for access points®, f, (Exhibit 16-8) 40 mimh
Free-flow speed, FFS=S,#0.00776(v/ fiyy o1g ) Free-flow speed, FFS (FES=BFFS- o-,) 62.0 mim
Adj. for no-passing zones, {np, 7 (Exhibit 15-15) 1.1 mim Average travel speed, ATS,=FFS-0.00776(v4 ATs t 511 mim
Voars) - fipats
Parcent free flow speed, PFFS 826 %

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E(Exhibit 15-18 or 15-19) 1.0 10
Passenger-car aquivatents for RVs, E, (Exhibit 15-18 or 15-19) 1.0 1.0
Heavy-vehicle adjustment factor, i, =1/ (1+ P{Ep-1)+Pr(Eg-1)) 1.000 1.060
Grade adjustment factor?, f&pTSF {Exhibit 15-16 or Ex 15-17} 1.00 1.00
Directional flow rate?, VARSI iEVHPHF Ly prge” fap1se) 608 615

b
Base percent time-speni-following®, BPTSF (%)=100(1-e®d ) 58.6
Adj. for no-passing zone, fnp prss (Exhibit 15-21) 21.4
Percent time-spent-following, PTSF d(%)=BF'TSF d+f np.PTSF *(vd, PTSF lvd.PTSF + 60.2
Vo,pTSF)
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) D
Volume to capacity ralio, v 0.38
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Capacity, Cy o5 (Equalion 15-12) peh 1659
Capadity, Cy prgr (Equation 15-13) peth 1700
Percent Free-Flow Speed PFFS (Equation 15-11 - Class IIl anty) 825
Bicycle Level of Service

Directional demand ftow rate in outside lane, Voo (EQ. 15-24) vehin 608.1
Effective width, Wy (Eq. 15-29) ft 28.00
|Eﬁeclive speed faclor, S, (Eq. 15-30) 4.79
1B]cycfe level of service score, BLOS (Eq. 15-31) 12.55
Bicycle lovel of service (Exhibit 15-4) F

Notes

downgrade segments are trealed as leve! terrain.
2. Wvfvg or v,) »=1,700 pc/h, terminate analysis--the LOS is F.

3. For the analysis direclion only and for v>200 veh/h.
4. For the analysis direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.

6. Use allernative Exhibit 15-14 if some frucks operate at ¢raw! speeds on a specific downgrade.

1. Note that the adjustment factor for level terrain Is 1.00,as fevel {errain is one of the base conditions. For the purpose of grade adjuslment, specific

Copyright © 2012 University of Florida, All Rights Reserved HCS 2010™ version 6.3
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Directional Page 1 of 2
DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General Information Site Information

Analyst David Stoner Highway / Direction of Travel MT 16

Agency or Company DOWL HKM From/To RPO0.6t0 20.0 NB

Date Performed 41772012 Jurisdiction Dawson/Richiand Counly

Analysis Time Perigd Peak Hour Analysis Year 2035 High

Project Description: M7 16 / MT 200 Glsndive to Fairview Corridor Planning Study

Input Data

e Bl T

| Shoulder width
E Lane width

[.ane width
_____________ " :_uslwﬂ!é?r_i"iﬁlh_ JE—

Segment lengtiy, L

Analysls direction vol,, V, 321vehinh
Opposing direction vol., V, 331vehth
Shoulder width f 8.0
Lane Widlh ft 12.0
Segment Length mi 19.4

v Class | highway [ Classli
highway [ Class It highway

f \ Terrain [ Levet | Roling
Grade Length  mi Up/down
Peak-hour factor, PHF 0.81
. No-passing zone 27%
Shot HorthAOW  op 11, 0ks and Buses Py 27 %
% Recreational vehicles, P, 4%
Access points mf Simi

Average Travel Speed

Analysis Direction {d) Opposing Direction (o)
Passenger-car equivalents for trucks, E (Exhibit 15-11 or 15-12) 1.3 1.3
Passenger-car equivalents for RVs, E, (Exhibit 15-11 or 156-13) 1.0 1.0
#Heavy-vehicle adjustment factor, favars=H (1 PHE- 1P, (Eo-1) ) 0.925 0.925
Grade adjustment factor!, ngATS {Exhibit 15-9) 1.00 1.00
Demand flow rale?, v;{pein} v=V 1 (PHF* fg,ATS * fHV,ATS) 428 442
Free-Flow Spead from Field Measurement Estimated Free-Flow Speed
Base free-flow speed?, BFFS 65.0 mih
3 Ad]. for lane and shoulder width,* fi g(Exhibit 15-7) 0.0 mih
1Mean speed of sample”, Sg,, ] o4 . )
Total demand flow rate, both directions, v Adj. for access points®, f, (Exhiibit 15-8) 1.3 mih
Free-flow speed, FFS=S,+0.00776(v/ fy, 4 ) Free-flow speed, FFS (FSS=BFFS- 41,) 63.8 mif
i . i ibit 15- ; d, ATS =FFS-0. 6 +
Ad]. for no-passing zones, f, , arg (Exhibit 15-15) 1.7 mih Average travel spee ¢=FFS-0.00776(vy o1 553 mih
Vo,ATS) - fnp‘ATS
Percant free flow speed, PFFS 86.7 %

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction {o)
Passenger-car equivalents for trucks, E(Exhibit 15-18 or 15-19) 1.1 1.0
Passenger-car equivalents for RVs, Ep (Exhibit 15-18 or 15.-19) 1.0 1.0
Heavy-vehicle adjusiment faclor, =1/ (1+ Py(Ey-1FPL(E-1)) 0.974 1.000
Grade adjustment factor?, f&PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00
[Directional flow rate?, vi{peih) vi=V(PHF *fHV.PTSF* fg,PTSF) 407 409

b
Base percent time-spent-following®, BPTSF4(%)=100(1-ed ) q2.7
Adj. for no-passing zone, fnPI,,TSF {Exhibit 15-21) 353
Percent time-spent-following, PTSF d(%)=BPTSF g pprsr “‘Vaprse / Vaprse * 60.3
Vo PTSF)
Level of Service and Other Performance Measures
Level of service, LGS {Exhibit 15-3) cC
Velume o capacily ratio, vt 0.27
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Page 2 of 2

Capacily, Cy o1g (Equation 15-12) pe/n 1573
Capacity, Cd,PTSF (Equation 15-13) po/h 1700
Percent Free-Flow Speed PFFS (Equation 15-11 - Class Il enly} 86.7
Bicycle Level of Service

Direclional demand flow rate In outside lane, Yo (Eq. 15-24) veh/h 396.3
Effeclive width, Wy {Eq. 15-20) ft 28.00
Effeclive speed factor, 5, (Eq. 15-30) 4.79
Bicycle level of service score, B1L.OS {Eq. 15-31) 13.81
Bicycle level of service (Exhibit 15-4) F

Notes

downgrade segments are treated as level lerrain.
2. If wi{vy or v} >=1,700 pe/h, terminate analysis--the LOS is F.

3. For the analysis direction only and for v>200 vehm,

4, For the analysis direction only

5, Exhibit 15-20 provides coefficlents a and b for Equation 15-10.

6. Use alternative Exhibil 15-14 if some lrucks operate at crawl speeds on a specific downgrade.

1. Note that the adjuslment factor for level terrain is 1.00,as level terrain is one of the base condifions. For the purpose of grade adjusiment, spedific
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Directional Page 1 of 2
DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General Information Slte Information

Analyst David Stoner Highway / Direction of Travel MT 16

Agency or Company DOWL HKM Fram/To RPO6loRP 12488

Date Performed 471772012 Jurisdiclion Dawson/Richfand Counly

Analysls Time Period Peak Hour Analysis Year 2035 High

Project Description: MT 16/ MT 200 Glendive to Fairview Corridor Planning Study

Input Data

b Shouidar widih
[ Lane width
| Lane width
_____________ ¢ Shoulderwidth I |

Segment fength, L,

Analysis direction vol., Vy 331vehih
Opposing direction vol., VO 321veh/h
Shoulder width fi 8.0
fLane Width ft 12.0
Segment Length mi 11.8

Teirain

h
_/

Show Honth Arrove o,

[ Class | highway
highway | Glass i highway

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

Trucks and Buses , P;

% Recreational vehicles, P,
Access points mi

’— Class il

I Rolling

Upfdown
0.78
20%

29 %
4%
7imi

" Level
mi

Average Travel Speed

Analysis Direction (d} Opposing Direction (o)
Passenger-car equivatents for trucks, B (Exhibit 16-11 or 15-12) 1.3 1.3
Passenger-car equivalents for RVs, E, (Exhibit 15-11 or 15-13} 1.0 io0
Heavy-vehlicle adjustment factor, fio, sra=H (1+ P (E, - 1P (E5-1) ) 0.920 0.920
Grade adjustment factor!, fg.ATS {Exhibit 15-9) 1.00 1.00
{Demand flow rate?, v, (pe/h) vi=V 7 (PHF* {, 1o * oy are) 461 447
Fres-Flow Speed from Field Measurement Estimated Free-Flow Speed
Base free-flow speed®, BFFS 65.0 mim
Adj. for lane and shoulder width,* f, g(Exhibit 156-7) 0.0 mih
Mean speed of sampte®, S, . .y o )
Total demand flow rale, both directions, v Adj. for access points®, a, (Exchibit 15-8) 1.8 mimh
Free-flow speed, FFS=S¢,+0.00776(v/ fiy arg ) Free-flow speed, FFS (FSS=BFFS- of,) 63.3 mim
. i ibit 15- ; A 1 d, ATS =FFS-0. +
Adj. for no-passing zones, I, 4rg (Exhibit 15-15) 1.5 mim verage travel spee o=FFS-0.00776{vy 57q 547 mim
Voats! ~ Tp.ats
Parcent free flow speed, PFFS 866 %

Percent Time-Spent-Following

Analysis Direction {d) Opposing Direction (0}
Passenger-car equivalents for trucks, E,(Exhibit 15-18 or 15-19) 1.0 1.0
Passenger-car equivalents for RVs, £, (Exhibit 15-18 or 15-19) 1.0 1.0
Heavy-vehicle adjustment factor, fHV=1I {1+ P{E1}4+PR(ER-1)) 1.000 1.000
Grade adjustment factor’, 'g.PTSF {Exhibit 16-16 or Ex 15-17) 1.00 1.00
Directional flow rate?, v{(pe/h) v=VAPHF "y prer” T prsp) 424 412
Base percent time-spent-following?, BPTSFd(%)x100(1-ea"db) 45.2
Adj. for no-passing zone, lanPTSF {Exhibit 15-21) 32.6
Percent time-spent-following, PTSFd(%)=BPTSFd+f np.PTSE *(vd'PTSF lvdeSF + 517
Vo.pTSE)
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) C
Volume to capacity ratio, v 0.29
file:///C:/Users/dstoner/AppData/Local/Temp/s2kB62F . tmp 5/4/2012
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Capacity, Cy ars (Equation 15-12) peh 1564
Capacity, Cd,PTSF {Equation 15-13) pc/h 1700
Percent Free-Flow Speed PFFS (Equation 15-11 - Class il only) 86.5
Bicycle Level of Service
IDirectional demand {flow rate in outside lane, VoL (Eq. 15-24) veh/h 424.4
[Etiective width, Wv (Eq. 15-29) ft 28,00
Effective speed factor, S, (Eq. 15-30) 4.79
Bicycle level of service score, BLOS (Eg. 15-31) 15.39
Bicycle level of service (Exhibit 15-4) F
Notes

1. Note that the adjustment factor for level terrain is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific
downgrade segments are treated as level terrain.
2. vy, or v,) >=1,700 pe/h, terminate analysis--the LOS Is F.

3. For the analysis direction enly and for v>200 veh/h.

4. For the analysis direclion cnly

5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.

6. Use allernative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade,
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Directional Passing Lane

Page 1 of 2

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE
WORKSHEET
General Information Site Information
Analyst David Stoner Highway of Travel MT 16
Agency or Company DOWL HKM FromiTo RP 20.0 to Savage NB
Date Performed 441772012 Jurisdiction Dawson/Richland County
Analysis Time Period Peak Hour Analysis Year 2035 High
[Profect Description: MT 16/ MT 200 Glendive fo Fairview Cormidor Planning Study
Input Data
IV Class \highway | Class litighway T Class Il highway
-— Opposing direction -
—— Analysis direction —
Ly Lyt L Ly
L St Nerth Arrowr
Shoulder width (ft} 8.0
Lane Width {ft) 12.0
Segment Length {mi) 115
Total length of analysis segment, L, 115
Length of two-lane highway upstream of the passing lane, L, 0.0
Length of passing lane including tapers , Lp! L9
Average travel speed, ATS  (from Directional Two-Lane Highway Segment $5.5
Worksheet)
Percent time-spent-following, PTSF4 {from Directional Two-Lane Highway 502
Segment Worksheet)
Level of servicel, LOS 4 (from Directional Two-Lane Highway Segment c
Worksheet)
Average Travel Speed
Length of the downsiream highway segment within the effective length of
passing lane for average iravel speed, L 4 (Exhibil 15-23) L70
Length of two-lane highway downstream of effective lenglh of the passing
lante for avg {ravel speed, L, Ly=Li-{lytlppt Lee) 7.90
Adj. factor for the effect of passing fane on average spead, fpI {Exhibit 156- 110
28)
Average trave] spead including passing lane?, ATSF] ={ATS L)/ 67
(Lu+Ld+(Lp,prl)+ (2Ldal(1+fp,' argh)
Percent free flow speed including passing lane, PF| FSp = (ATSyf FF8) 82.0
Percent Time-Spent-Following
Length of the downstream highway segment within the effective length of 50
passing fane for percent time-spent-following, L, (Exhibit 15-23) 04
Length of two-lane highway downstream of effective length of the passing
tane for percent-time-following, 1.56
Ly =Lp(Lyt Lpl+ Lde)
Adj. factor for the effect of passing lane on percent time-spent-following,
|, prsp(Exnibit 15-26) 0.61
]
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Directional Passing Lane

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

Page 2 of 2

PTSF = PTSF Lytbgthy proptat 1+, prepl)Ly I, "
Level of Service and Other Performance Measures?

?Level of service including passing lane L03p| {Exhibit 15-3) B
Peak 15-min total travel time, TT,g(veh-h) TT,z= VMT, 5IATSP1 20.1
Bicycle Level of Service
Direclional demand flow rate in outside lane, vy, (Eq. 15-24) velvh 396.3
Effeclive widlh, W, (Eq. 15-29} f 28.00
Effective speed faclor, S, (Eqg. 15-30) 4.79
Bicycla leve) of service score, BLOS (Eq. 15-31) 13.81

{Bicycle level of service (Exhibit 15-4) F

Notes

1. 1FLOS ;=F, passing lane analysis cannot be performed.
2. If L4 <0, use alternative Equaltion 15-18.

3. If£.4<0, use alternative Equation 15-16.

4. vlc, VMT, 5 and VMT,, are calculated on Directional Two-Lane Highway Segment Worksheet.
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Directional Passing Lane Page 1 of 2

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE

WORKSHEET
General Information Site Information
Analyst David Stoner Highway of Travel MT 16
Agency or Company DOWL HKM From/To RP 12410 RP 22.0 SB
Date Performed 41772012 Jurisdiction Dawson/Richiand County
Analysis Time Period Pealc Hour Analysis Year 2035 High
Project Description:  MT 16 /MT 200 Glendive {o Fairview Corridor Planning Study

Input Data

IV Classinighway | Ctassitnighway | Class Il highway

-~ Opposing direction -
——>  Amalysis direction —
Ly E—pl Lae Ly

| L ] Shaw Heetht Arvowr
Shoulder width {ft) 8.0
FLane Width (ft) 12,0
Sepment I.ength (mi) 9.6
Total length of analysis segment, L, 9.6
Length of two-lang highway upstream of the passing lane, L, 0.0
Length of passing lane inchiding tapers |, Lpl 1.9
Average travel speed, ATS; {from Directional Two-Lane Highway Segment 55.9
Worksheet)

Percent time-spent-following, PTSF | (from Directional Twe-Lane Highway 0.0
Segment Worksheet) ’
Level of servicel, LOS 4 (from Directional Two-Lane Highway Segment c
Worksheet)

Average Travel Speed

Length of the downstream highway segment within the effective langth of
Ipassing {ane for avarage travel speed, Lde {Exhibit 15-23} 1.7
Length of two-lane highway downstream of effective length of the passing

fane for avg travet speed, Ly Ly=Li-(Lythyt Lyo) 6.09
Adj, factor for the effect of passing lane on average spsed, fpl (Exhibit 15- 10
28)

Average travel speed Including passing lane?, ATSpl = (ATS" L}/ 74
(L LgrLpfit (L /(40,27 )
|Percent free flow speed including passing lane, PFFS, = (ATS,f FFS) 89.1
Percent Time-Spent-Following

Lenglh of the downstream highway segment within the effective length of s ol

passing fane for percent time-spent-following, L 4o (Exhibit 15-23)

Length of two-lane highway downstream of effective length of the passing
lane for percent-time-following, 0.21
Ld =Ll'(|'u+ Lpl+ Lde)

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

[0, prse(Exhibit 15-26) _ 061
F
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Directional Passing Lane

Percent lime-spent-following inctuding passing lane3, PTSFPl(%)

Page 2 of 2

PTSFp|= PTSF 4 Lu+Ld+fp|'PTSFLp1+((1 +f‘g',,,L,TSF).Q)Lde]/'LE 7
Level of Service and Other Performance Meastres?
Level of service Including passing lane LOSpI {Exhibit 15-3) B
Peak 15-min total travel ime, TT,(veh-h} TT,.= VMT15!ATSP, 177
Bicycle Level of Service
Direclional demand flow rate In outside lane, vy, (Eq. 15-24) vehth 424.4
Effective width, W, (Eq. 16-29) ft 28.00
Effective speed factor, 8, (Eq. 15-30} 4.79
Bicycle level of service score, BLOS (Eq. 15-31) 15.39
Bicycla level of service (Exhibit 15-4) F

Notes

1. IFLOS ;=F, passing tane analysis cannot be performed.
2. IfL <0, use alternalive Equation 15-18.

3. If £4<0, use alternative Equation 15-16.

4. vic, VMT 5 and VMg, are caloulated on Directional Two-Lane Highway Segment Worksheet.
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Directional Page 1 of 2
DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General Information Site Information

Analyst David Sfoner Highway / Direction of Trave! MT 16

Agency or Company DOWL HKM From/To RP 22.0 to Savage SB

Date Performed 4/17/2012 Jurisdiction Dawson/Richiand Counly

Analysis Time Period Peak Hour Analysis Year 2035 High

Project Description:  MT 16 /MT 200 Glendive fo Fairview Comidor Planning Study

Input Data

P Shoulder widih
Lane widli

Lane width

L o e ¥ Shoulderwidih ____ #t |

4

Segment length, L,

Analysis direction vol., V4 321veh/n
Opposing diraction vol., V,, 331vehth
Shoulder width ft 8.0

Lane Width ft 12.0
Segment Length mi 9.5

Show Notth Aoy

¥ Class I highway | Class
highway [ Class Ill highway

Terrain I Level I’“ Rolling
Grade Length mi Up/down
Peak-hour factor, PHF 0.78
No-passing zone 22%

% Trucks and Buses , P 29%

% Recreational vehicles, P, 4%
Access points mi Simi

Average Travel Speed

Mean speed of samp!e3, SFM
Total demand flow rate, both directions, v
Free-flow speed, FFS=8g,+0.00776(v/ va, ATs )

Adj. for no-passing zones, fnp,ATs {Exhibit 15-15) 1.5 mih

Analysis Direction {d) Opposing Direction {0)
Passenger-car equivalents for trucks, E; (Exhibit 15-11 or 15-12) 1.3 1.3
Passenger-car equivalents for RVs, Eq (Exhibit 15-11 or 15-13) 1.0 1.0
Heavy-vehicle adjustment faclor, fy, aps=1/ (1+ Pr(Er-1)#P o (Ex-1) ) 0.920 0.920
Grade adjustment factor!, fy aTs (Exhibit 15-9) 1.00 1.00
iDemand flow rate?, v;{pc/h) v=V, 7 (PHF* fg.ATS * IHVATS) 447 461
Free-Flow Speed from Field Measurement Estimated Free-Flow Speed
Base free-flow speed®, BFFS 66.0 mim

Adj. for lane and shoulder widlh,? f g(Exhibit 15-7) 0.0 mih
Adj. for access polnts‘, f, (Exhibit 15-8) 1.3 mim
Free-flow speed, FFS (FSS=BFFS-f| o-f,) 83.8 min
Average travel speed, ATS =FFS-0.00776(v, +

9 P d Vaats* g5 mim
Vo, aTs! - Fap.aTs
Percent free flow speed, PFFS 865 %

Percent Time-Spent-FoHowing

Analysis Direction (d) Opposing Direction {0}
{Passenger-car equivalents for trucks, Ep(Exhibit 15-18 or 15-19) 1.0 1.0
Passenger-car equivalents for RVs, Ep, (Exhibit 15-18 or 15-19) 1.0 1.0
Heavy-vehicle adjustment factor, f, =1/ (1+ P(E-1)#Po{E-1} } 1.000 1.000
Grade adjustment factor?, fgl'PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00
Directional flow rate?, v{pci) vieVAPHF iy brar® fgprse) 412 424
b

Base percent time-spent-following®, BPTSF (%)=100(1-6%% ) 43.7
Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 33.2
|Percent time-spant-following, PTSFd(%)=BPTSFd+f nptsk  Vaprss / Vgprer

' ' ' 60.1
Vo,pTsF)
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 16-3) C
Volume to capacity ratio, v 0.29
file:///C:/Users/dstoner/AppData/Local/Temp/s2kSBEQ.tmp 5/4/2012
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Capadity, Gy zr5 (Equation 15-12) pc/h 1564
Capacily, Cd,PTSF {Equation 15-13) pcth 1700
{Percent Free-Flow Speed PFFS4(Equation 15-11 - Class HI only} 86.5
Bicycle Leveal of Service

Directional demand flow rate in outside lane, v, (Eq. 15-24) vehh 411.5
Effective width, Wv {(Eq. 15-28) {t 28.00
Effective speed factor, 8; (Eq. 15-30) 4.79
Bicycle level of service score, BLOS {Eq. 15-31) 15.38
|Bicycte tevel of service (Exhibit 15-4) F
Notes

1. Note thal the adjustment factor for fevel terrain is 1.00,as leve! terrain Is one of the base condilions. For the purpose of grade adjustment, specific
downgrade segments are freated as level terrain.
2. If v{vy or v} >=1,700 poih, terminate analysls-—-the LOS is F.

3. For the analysis direction only and for v>200 vehvh.

4. For the analysis direction only

5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.

6. Use allernalive Exhibit 156-14 if some trucks operate at crawl speeds on a specific downgrade.
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Directional Page 1 of 2
DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General Information Site Information

Analyst David Stoner Highway / Direction of Travel MT 16

Agency or Company DOWL HKM From/To Savage to Crane NB

Date Performed 4172012 Jurisdiction Dawson/Richiand County

Analysis Time Period Peak Hour Analysis Year 2035 - High

|Project Description. MT 16 /MT 200 Glendive to Fairview Comidor Planning Study

Input Data
_____________ ¥ Shoulderwiqh "~ |
-— [ Lane width i
— Lane width It
_____________ v_Shoulderwidr _ 1 |
Segment length, L; mi -
Analysls direction vol,, V 336vehih
Qpposing direction vol., V, 407vehih
Shoulder width ft 8.0
|Lane Width ft 120
Segment Length mi 10.0

' ClassIhighway [ Class i
highway ™ classm highway

Terrain W Leve! I Rolling
Grade Length  mi Up/down
Peak-hour factor, PHF 0.87
- ~ No-passing zone 31%
Stiow Horth Assorl o, rioes and Buses , Py 23%
% Recreational vehicles, Pk 4%
Access poinis mi 11fmi

Average Travel Speed

Analysis Direction (d) Opposing Direction {o)
Passenger-car equivalents for trucks, E {Exhibit 15-11 or 15-12) 1.3 1.2
Passenger-car equivalents for RVs, £ (Exhiblt 15-11 or 15-13} 1.0 1.0
Heavy-vehicle adjustment factor, favats=1 U+ Pr{Ep-1HPL(EL-1)) 0.935 0.956
Grade adjustment factor’, f3.arg (Exhibit 15-9) 1.00 1.00
|pemand flow rate?, v;{pe/h) v=Vi/ (PHF fg.ATS * fHV,ATS} 413 489
Free-Flow Speed from Fleld Measurement Estimated Free-Flow Speed
{Base free-flow speed4. BFFS 69.0 mih

Adj. for lane and shoulder width,* fLg(Exhibit 15-7) 0.0 mih
Mean speed of samp[ea, Seu 4 o )
Total demand flow rate, both directions, v Ad]. for access paints®, f (Exhibit 16-8) 28 mim
Free-flow speed, FFS=8p,,+0.00776(v i‘HV ATS ) Free-flow speed, FFS (FSS=BFFS-fLS-fA) €6.3 mih

i . i ibit 15- 7 Average travel speed, ATS =FFS-0.00776 +

Adj. for no-passing zones, f,, o1 (Exhibit 15-15) 1.7 mih Tag P d (Va.ats 57.5 mim

Voars!  fup ATs

Peicent free flow speed, PFFS 86.8 %

Percent Time-Spent-Following

Analysis Direction {d) Opposing Direction {0}
Passenger-car equivalents for trucks, E(Exhibit 15-18 or 15-19) 1.1 1.0
Passenger-car equivalents for RVs, E (Exhibit 15-18 or 15-19) 10 1.0
Heavy-vehicle adjustment factor, i, =1/ (1+ Pr{E;-1)+PR(Eo-1)) 0.978 1.060
Grade adjustment factor, !Q‘PTSF {Exhibit 15-16 or Ex 15-17} 1.00 1.00
iDirectional flow rate?, v{pc/h) 14=V.IJ(PHF*IHVIPTSF* fg.PTSF) 395 468

b
Base percent time-spent-following®, BPTSF 4(%)=100(1-6d ) 44.1
Adj. for no-passing zone, fnp‘pTSF (Exhibit 15-21} 330
Percent time-spent-following, PTSF d("/c.)=BP‘t'SFd+r np.PTSE v 4 PTSF lvd,PTSF + s
Vo PTSF)
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) C
Volume to capacity ratio, v .25
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Capacily, Cd.ATS (Equatioen 15-12) pc/h 1625
Capacity, Cd,pTSF {Equation 15-13) pc/h 1700
Percent Free-Flow Speed PFFS (Equation 15-11 - Class il only) 86.8
Bicycle Level of Service

Directionat demand flow rate in outside lane, Voo (EQ. 15-24) velvh 386.2
Effective width, Wy (Eq. 15-29) ft 28.00
|Effeciive speed factor, S, (Eq. 15-30) 4.79
IBicycle lavel of service score, BLOS (Eq. 15-31) 10.93
iBl’cycte fevel of service (Exhibit 15-4) F
Notes

1. Note that the adjustment factor for levet tersain Is 1.00,as level terrain is one of the base condilions. For the purpose of grade adjustment, specific
downgrade segmenis are trealed as level terrain.
2. Ifwfvy or v} >=1,700 po/h, lerminate analysis—-the LOS is F.

3. For the analysis direction only and for v>200 vehfh.

4. For the analysis direction only

5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.

|B- Use alternative Exhibit 15-14 if some trucks operale al craw] speeds on a specific downgrade.
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Directional Page 1 of 2
DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst David Stoner Highway / Direction of Trave! MT 16
Agency or Company DOWL HKM From/To Savage lo Crane SB
Date Performed 4/17/2012 Jurisdiction Dawson/Richland Counly
Analysis Time Period Peak Hour Analysis Year 2035 - High

|Project Description:  MT 16 / MT 200 Glandive to Fairview Corridor Planning Study

Input Data

t Shouider width
Lane width

Lane width
Shoulder width

Segment length, 1,

Analysis direction vol,, vy 407veh/h
Opposing direction vol., ¥, 336vehih
Shoulder width ft 8.0
Lane Width ft 12.0
Segment Length mi 10.0

Teirain

-

Shovi Harih Areow o

[+ Class | highway
highway | Glass 1l highway

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

Trucks and Buses , Pr

% Recreational vehicles, Pr
Access polnts mif

- Class Il

I Rolling
Up/down
0.84
19%

25%
4%
11/mi

I“7 Level
mi

Average Travel Speed

Analysis Direction (d) Opposing Direction {0}
Passenger-car equivalents for trucks, E; (Exhibit 15-11 or 15-12) 1.2 13
Passenger-car equivalents for RVs, Ep, (Exhibit 15-11 or 15-13) 1.0 1.0
|Heavy-vehicle adjustment factor, iy, a7a=1/ (14 PL{E - THP(E5-1)) 0.952 0.930
Grade adjustment factort, [g.ATS {Exhibit 15-8) 1.00 1.00
Demand flow rate?, v,{pchh) vi=V, / (PHF* fgl ats " fhvats) 509 430
Free-Flow Speed from Fletd Measurement Estimated Free-Flow Speed

Base free-flow speed?, BFFS 66.0 mim

Adj. for lane and shoulder width,?* fi g(Exhibit 16.7) 0.0 mimh
Mean speed of sample®, S, . N .
Tola! demand flow raie, both directions, v Ad). for access points®, f, (Exhibit 15-8) 2.8 mih
Free-flow speed, FFS=S,,+0.00776(v/ fvats) Free-flow speed, FFS (FSS=BFFS- o-f,) 63.3 mih
Ad). for no-passing zones, f sz (Exhibit 16-16) 15 mim  [Average avol speed, ATS,=FFS-0007760vg prs + o 0

Voats) ~ Tnp.aTs

Percent free flow speed, PFFS 86.1 %

Percent Time-Spent-Following

Analysis Direclion (d) Opposing Direction {0)
Passenger-car equivalents for trucks, E {Exhibit 15-18 or 15-19) 1.0 1.1
Passenger-car equivalents for RVs, Ep, (Exhibit 15-18 or 15-19) 10 1.0
Heavy-vehicle adjustment factor, fy,, =1/ {1+ PHE-THPREL1)) 1.000 0.976
Grade adjustment factor?, fg'pTSF {Exhibit 15-16 or Ex 15-17) 1.00 1.00
Directionat flow rate?, v{poi} vi=VAPHF oy prse” f& prse) 485 410

b
Base percent time-spent-following?, BPTSF ,{%)=100{1-6%% ) 49.3
Ad]. for no-passing zone, fnp'PTSF {Exhibit 16-21) 28.5
Percent time-spent-following, PTSF d(%)=BF’TSF d+f np.PTSF *(vd,PTSF / Vaptse o7
Vo,pras)
Level of Service and Other Performance Measures
Leve! of service, LOS (Exhibit 15-3} c
Volume lo capacily ratio, v 0.32
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Capacily, Cd,ATS (Equation 15-12) pch 1581
Capacity, Cd’PTSF {Equation 15-13) pc/h 1700
Percent Free-Flow Speed PFFS,(Equation 15-11 - Class li only) 86.1
Bicycle Level of Service

IDirecliona! demand flow rate in oulside lane, v, (Eq. 15-24) veh/h 484.5
[Efiective width, Wy (Eq. 15-29) f 28.00

lEﬁective speed factor, S; (Eq. 15-30) 4.79
Bicycle level of service score, BLOS (Eq. 15-31) 12.44
Bicycle level of service (Exhibit 15-4) F
Notes

1. Note that the adjustment factor for fevel terrain Is 1.00,as fevel terrain is one of the base conditions. For the purpose of grade adjustment, specific
downgrade segments are {reated as level terrain.
2, if vi{vg or v,) >=1,700 pci, terminate analysis--the LOS is F.

3. For the analysis direction only and for v>200 veh/h.

4. For the analysis direction only

5, Exhibit 15-20 provides coefficients a and b for Equation 15-10.

|B. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade.
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Directional Page 1 of 2
DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst David Stoner Highway / Direction of Travel MT 16
Agency or Company DOWL HKM From/To Crane to Sidney NB
Date Performed 4/17/2012 Jurisdiction Dawson/Richiand Counly
Analysis Time Pericd Peak Hour Analysis Year 2035 - High
Project Description: MT 16 /MT 200 Glendive to Fairview Corridor Planning Study
fnput Data
T T T T T ¥ Shoutderwidh it |
a n
a— Lane width " [V ClassIhighway | Glasst
— | Lane width it . [ i
+ Shoulder width ft highway I - Class ill highway
___________________________ / \ Tetrain 2 Level I Rolling
Segment length, mi i Grade Length  mi  Up/down
d atb. L Peak-hour factor, PHF 0.80
. Mo-passing zone 24%
Analysis direction vol., V, 360vehih Sos UorRATOH o rucks and Buses , Py 19 %
Opposing direction vol., V, 552veh/n % Recreational vehicles, P, 4%
Shoulder widlh ft 8.0 Access points mi 12/mi
|Lane Widih ft 12.0
Segment Length mi 8.9
Average Travel Speed
Analysis Direction (d) Opposing Direction (0}
Passenger-car equivalents for trucks, E; (Exhibit 16-11 or 15-12) 1.3 1.1
Passenger-car equivalents for RVs, Ep (Exhibit 15-11 or 15-13) 1.0 1.0
Heavy-vehicle adjustment factor, f, xrg=1/ (1+ P (Ey-1)4Pg{EL-1)) 0.946 0.981
Grade adjustment factor?, fngS {Exhibit 15-9) 1.00 1.00
Demand flow rate?, v;{pcih) v=V, 7 (PHF* foats Ty ats) 476 703

Free-Flow Speed from Fleld Measurement

Estimated Froe-Flow Speed

Base free-flow speed?, BFFS 65.0 mim
3 Adj. for lane and shoulder widih 4 f s{Exhibit 15.7} 0.0 mih

Mean speed of sample”, Sg,, ) . o .
Totat demand flow rate, both directions, v Ad}. for access points”, f, (Exhibit 15-8) 3.0 mim
jFree-flow speed, FFS=8. +0.00776(v/ fHV.ATs ) Free-flow speed, FFS (FSS=BFFS-f o-1,) 62.0 mih
Ad]. for no-passing zones, f,, xrs (Exhibit 15-15) 1.0 mim Average travel speed, ATS =FFS-0.00776(v, 51 + 51.9 mih

Vo.ats) ~ fap.ats

Percent free flow speed, PFFS 83.7 %

Percent Time-Spent-Following

Analysls Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, E(Exhibit 16-18 or 15-16) 1.0 1.0
Passenger-car equivalents for RVs, Eg (Exhibit 15-18 or 15-19) 1.0 i0
Heavy-vehicle adjustment faclor, =1/ (1+ P(E{-1)+P(Ex-1) ) 1.000 1.000

Grade adjustment factor?, fg.PTSF {Exhibit 15-16 or Ex 15-17) 1.00 1.00
IDirectional flow rate?, v{pc/n} vi=Vil(F’HF*fHVIPTSF* fg‘PTSF) 450 690

Base percent time-spent-following?, BPTSFG(%)=100(1-eanb) 50.2

Adj. for no-passing zone, fmlpTSF {Exhibit 15-21) 23.5

Percent time-spent-following, PTSF d(%)=BPTSF d+f op,PTSF *Waprsr! YaprsE t 505

Vo.PTsF)

Level of Service and Other Performance Measures

Lavel of service, LOS (Exhibit 15-3) C

Volume to capacity ratio, v 0.29
file:///C:/Users/dstoner/AppData/Local/Temp/s2k A242 tmp 5/4/2012



Directional

Page 2 of 2

Capacity, Cy ats (Equation 15-12) pc/h 1668
Capacily, Cd,PTSF (Equalion 15-13) pc/h 1700
[Percent Free-Flow Speed PFFS {Equation 15-11 - Class HI oniy} 837
Bicycle Level of Service
Directional demand flow rate in oulside lane, VoL (Eq. 16-24) vehh 450.0
Effeclive width, Wv (Eq. 15-29) ff 28.00
Effective speed factor, S; (Eq. 15-30) 4.79
Bicycle level of service score, BLOS (Eq. 15-31) 8.48
Bicycle level of service {Exhibit 15-4) F

Notes

downgrade segments are {reated as leve! terrain.
2. 1fv{vy or v ) >=1,700 pe/h, terminale analysis--the LOS is F.

3. For the analysis direction only and for v>230 vehth.
4. For the analysls direction only
5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.

8. Use alternative Exhibil 15-14 if some frucks operate at crawl speads on a specific downgrade.

1. Note that the adjustment factor for fevel terraln is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific
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Directional Page 1 of 2
DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General Information Site Information

Analyst David Stoner Highway / Direction of Travel MT 16

Agency or Company DOWIL HKM WF romffo Crane to Sidney S8

Date Performed 41772012 Jurisdiclion Dawson/Richland County

Analysis Time Period Peak Hour Analysis Year 2035 - High

Project Description:  MT 16/ MT 200 Glendive to Fairview Coridor Planning Study

Input Data

Segment Length mi 8.9

_____________ 3 Shoulderwiqh ~ T n ]|
Lane width " I/ Classinighway [ Class1
—~ i Lane widilh [H . ™ e .
_____________ 3 Shoulderwidh 1t | hghway | - Class il highway
/ \ Temain ¥ tevel | Roling
Segment fength, L, mi GradeLength ~ mi _ Up/down
Peak-hour factor, PHF 0.87
- ~ No-passing zone 22%
Analysis direction vol., Vg s52veh/h Sow B o Trucks and Buses, Py 19%
Opposing direction vol,, V| 360veh/h % Recreational vehicles, P, 4%
Shoulder width ft 8.0 Access points mi 12Imi
Lane Width f 12.0

Average Trave! Speed

Analysis Direction (d} Opposing Direction {0)
Passenger-car equivalents for trucks, E (Exhibit 15-11 or 16-12) 1.1 1.3
Passenger-car equivalents for RVs, Ep (Exhibil 15-11 or 16-13) 1.0 1.0
Heavy-vehicle adjustment faclor, f;, Aro=1/ {1+ Pr(Ep-1HPL(Eg-1)) 0.981 0.946
Grade adjustment factor, fglm.s (Exhibit 15-9} 1.00 1.00
Demand flow rate?, v, {pch) v=Vi/ (PHF* £ o™ iy ars) 647 437
Free-Flow Speed from Field Measurement Estlimated Free-Flow Speed

Base free-flow speed?, BFFS 69.0 mim

Adj. for lane and shoulder width,* f| g{Exhibit 15-7) 0.0 mih
Mean speed of sample®, S, . ., ] )
Total demand flow rate, both directions, v Ad]. for access points”, fa (Exhibit 15-8) 3.0 mim
Free-flow speed, FFS=8(,,+0.00776(v/ fv AT ) Free-flow speed, FFS (FSS=BFFS-f o-f,) 66.0 mih

. i ibit 15- i A t d, ATS ,=FFS-0, +

Adj. for no-passing zones, f,  arg (Exhibit 15-15) 1.6 mim verage travel spee 4=FFS-0.00776(vy prq 560 mih

Vo.ars! ~ Top.aTS

Percent free flow speed, PFFS 84.8 %

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)
Passenger-car equivalents for trucks, E {Exhibit 15-18 or 15-19) 1.0 1.0
Passengei-car aquivalents for RVs, £y, (Exhibit 15-18 or 15-19) 1.0 1.0
Heavy-vehicle adjustment factor, fpm 1 1+ PHEL-THPR{ER-1)) 1.000 1.000
Grade adjustment factor, fg}PTSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00
[Directional flow rate?, v{pcih) VEVHPHF Ty prer” EQ.PTSF) 634 414

b
Base percent lime-spent-fullowing?, BPTSF (%)=100(t-e®d") 57.9
Ad]. for no-passing zone, fnp prgF (Exhibit 15-21) 24.6
Percent time-spent-following, PTSFd(%)=BPTSFd+f Pp.PTSF ‘(vd,PTSF / Vaprse * -
Vo PTSF)
Level of Service and Cther Performance Measures
Level of service, LOS {Exhibit 15-3) D
Volume to capacity ralio, v/ 0.40
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Directional

Page 2 of 2

Capacity, Cd,ATS {Equation 15-12) pc/h 1608
Capacity, Cd.PTSF (Equation 15-13) pcih 1700
Percent Free-Flow Speed PFFS {Equation 15-11 - Class 11l only) 84.8
Bicycle Lovel of Service

BDirectional demand flow rate in outside lane, v {Eq. 15-24) veh/h 634.5
Effective width, Wy (Eq. 15-29) ft 28.00
Effsctive speed faclor, S; {Eq. 15-30) 4,79
Bicycle level of service score, BLOS {Eq. 15-31) 8.66
Bicycle level of service {Exhibit 15-4} F

Notes

downgrade segments are trealed as level terrain,
2, Wvifvg or v,) >=1,700 pc/h, terminato analysis--the LOS is F.

3. For the analysis direction only and for v>200 velvh,
4. For the analysis direction only
Iﬁ. Exhibit 15-20 provides coefficients a and b for Equalion 15-10.

6. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade.

1. Note that the adjustment factor for level terrain is 1.00,as level {errain is one of the base condltions. For the purpose of grade adjustment, specific

Copyright @ 2012 Universlty of Florida, All Rigits Reserved HCS 2010™ Version 6.3
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Directional Page 1 of 2

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
General Information Site Information
Analyst David Stoner Highway / Direction of Travel MT 200
Agency or Company DOWL HKM From/To Sidney to Fairview EB
Date Performed 4172012 Jurisdiction Dawson/Richland County
Analysis Time Period Peak Hour Analysis Year 2035 - High
|Project Dascription: MT 16 / MT 200 Glendive to Fairview Corridor Planning Study
Input Data
_____________ 3 Shoulderwidh " Wt |
- Lane width R ¥ Ciassthighway [ Crass
= Lane width it hiah ™ Class ilf hich
_____________ v Shoulderwidth | ‘ghway | - Llass [l highway
f \ Teran ¥ Level [ Roling
Segment fenqlls, mi Grade Length  mi Up/down
gmentfenglhy Ly Peak-hour factor, PHF 0.83
- 7 No-passing zone 17%
Anaiysis direction vol., V, 661vehvn Sort AN of Trucks and Buses Py 17 %
Opposing direction vol., V, 654veh/n % Recreational vehicles, Py 4%
Shoulder width ft 8.0 Access points mi 16/mi
Lane Width ft 12.0
Segment Lenath mi 9.9
Average Travel Speed
Analysis Direction {d) QOpposing Directlon (o}
Passenger-car equivalenis for lrucks, E; {Exhibit 15-11 or 15-12) 1.1 1.1
Passenger-car equivalenls for RVs, E (Exhibit 15-11 or 15-13) 1.0 1.0
Heavy-vehicle adjustment factor, fi, y15=1/ (1+ P {Ep-1)#Pp{E5-1) ) 0.983 0.983
Grade adjustment factor!, fg.ATS {Exhibit 15-9) 1.00 1.00
{Demand flow rate?, v,{pc/) v=V, / (PHF* fg,ATS * Ty ats) 810 802
Free-Flow Speed from Fleld Measurement Estimated Free-Flow Speed
Rase free-flow speed®, BFFS 69.0 mih
Adj. for lane and shoulder width,* f g(Exhibit 15-7) 0.0 mih
Mean speed of sampleS, SFM .y . .
Total demand flow rate, both directions, v Adj. for access paints®, I, (Exhibit 16-8) 4.0 mim
Free-flow speed, FFS=8L,,+0.00776(v/ fyy a1s) |Free-flow speed, FES (FSS=BFFS-f o-f,) 65.0 mim
. i ibit 15- i Average travel speed, ATS =FFS-0.00776(v, +
Adj. for no-passing zones, f,, ays (Exhibit 15-15) 0.7 mim g P d (Vg ars 51.8 mim
Vo.ats! ~ fop.ats
Percent free flow speed, PFFS 79.7 %
Percent Time-Spent-Following
Analysls Direction {d) Opposing Direclion {0}
|Passenger—car equivatents for trucks, E(Exhibit 15-18 or 15-19) 1.0 1.0
IPassenger—car equivatents for RVs, E, (Exhibit 15-18 or 15-19) 1.0 1.0
IHeavy-vehicIe adjustment factor, £, =1/ (14 P(Er-1)#PR{(Ex-1)) 1.060 1.000
Grade adjusiment factor!, f5.p7sF (Exhibit 15-16 or Ex 15-17) 1.00 1.00
Directional flow rate?, vipe/n) vaVHPHF Ty orar” fg‘.PTSF) 796 788
b
Base percent time-spent-following®, BPTSF 4(%)=100(1-¢a ) 68.8
Adj. for no-passing zone, fnpd,TSF {Exhibit 15-21) 17.1
Percent time-spent-following, PTSFd(%)=BPTSFd+f no.P1sF  Maprer f Vapree * 74
Vo PTSE)
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 15-3) D
Volume fo capacity ralio, v 0.48
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Page 2 of 2

Capacity, Cy arg (Equation 15-12) pch 1671
Capacity, Cd.PTS!-‘ {Equation 15-13) pcih 1700
{Percent Free-Flow Speed PFFS (Equation 15-11 - Class Il only) 79.7
Bicycele Leve! of Service

Birectional demand flow rate in outside fane, Vg (EQ. 15-24) veh/h 796.4
Effective width, Wv (Eq. 15-29) ft 28.00
Effective speed factor, 8, (Eq. 15-30) 4.79
Bicycle level of service score, BLOS (Eq. 15-31) 7.63
Bicycle level of servica {(Exhibit 15-4) F

Notes

downgrade segments are treated as level terrain,
2. if vy, or vo) »>=1,700 pchh, ferminate analysis--the LOSis F.

3. For the analysls direclion only and for v>200 vehvh.
4. For the analysis direction only
5. Exhibit 15-20 provides coefiicients a and b for Equaltion 15-10.

8, Use allernative Exhibit 15-14 if some trucks operate at craw! speeds on a specific downgrade.

1. Note that the adjustment factor for fevel terrain is 1.00,as level terrain is one of the base condilions. For the purpose of grade adjusiment, specific
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Directional

Page 1 of 2

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General Information

Site Information

Analyst David Stoner
Agency or Company DOWL HKM
Date Performed 411772012
Analysis Time Period Peak Hour

Highway / Direction of Traval MT 200

From/To Sidney to Falrview WB
Jurisdiction Dawson/Richland County
Analysls Year 2035 - High

Project Description:  MT 16/ MT 200 Glendive fo Fairview Corridor Planning Study

input Data
_____________ Y Shoulderwidh  ____ h |
-— F Lane width it
— Lane width f
_+_Shoulderwidth 1 |

Segment length, &

Analysis direction vol., Vd 654veh/h
Oppaosing direction vol., V, 661vehih
Shoulder width ft 8.0

Lane Width ft 2.0
Segment Length mi 9.9

Ff Class | highway F“ Class Il
highway I Class il highway

Tereain l??" Level I Rolling
Grade Lenglh mi Up/down
Peak-hour factor, PHF 0.86
. ~ No-passing zone 15%
Show Horth Ao % Trucks and Buses , P 25%
% Recrealional vehicles, P, 4%
Access points mi T6imi

Average Travel Speed

Analysis Direclion (d) Opposing Direclion (o)
{Passenger-car equivalents for trucks, E¢ (Exhibit 15-11 or 15-12) 1.1 1.1
Passenger-car equivalents for RVs, £, (Exhibit 15-11 or 15-13) 1.0 1.0
Heavy-vehicle adjustment factor, finvars™1 (14 Pr{Ep-1+PL (Eq-1)) 0.976 0.976
Grade adjustment factor?, fy.aTs (Exhibit 15-9) 1.00 1.00
Demand flow rate?, vi{pci} vieVid (PHF* 1 poq " Ty ars) 779 788
Free-Flow Speed from Field Measurement Estimated Free-Flow Speead
Base free-flow speed*, BFFS §6.0 mim
5 Adj. for lane and shoulder width,* £, ((Exhibit 15.7) 0.0 mim
Mean speed of sample”, Sg,, ) 4 o )
Total demand flow rate, both directions, v Adj. for access points®, f, (Exhibit 15-8) 40 mim
Free-flow speed, FFS=8p,+0.00776(v/ f,yy ars ) Free-flow speed, FFS {FSS=BFFS-f o) 62.0 mim
Adj. for no.passing Zones, fnp,ATS {Exhibit 15-1 5) 0.7 mih Average fravel speed, ATS{,:FFS-O.OO??B(V(’IATS + 49.2 mim
Vo,ATS) N i‘np,Ji'\TS
Percent free flow speed, PFFS 79.3 %

Percent Time-Spent-Following

Analysis Direction (d} Opposing Birection {0)
Passenger-car equivalents for trucks, E(Exhibit 156-18 or 15-19) 1.0 1.0
Passenger-car equivalents for RVs, Eg (Exhibit 15-18 or 15-19) 1.0 1.0
Heavy-vehicle adjustment factor, f,,,=1/ (1+ Py{E-1)+PL(E-1)) 1.000 1.000
Grade adjustment factor?, fg_F,TSF (Exhibit 15-16 or Ex 15-17) 1.00 1.00
Directional flow rate?, A/} vEVAPHF Yy prge” foprse) 760 769

b
Base percent time-spent-following?, BPTSF ,(%)=100(1-®"d } 67.5
Adj. for no-passing zone, fnp,PTSF (Exhibit 15-21) 17.0
Percent time-spent-following, PTSFd(%)=BPTSFd+f ap.PISF *Waprse! Vyprsr ¥ 150
Vo, prsE)
Level of Service and Other Performance Measures
Lavel of service, LOS (Exhibit 15-3) D
Volume to capacity ratio, v 0.47
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Directional

Page 2 of 2

Capadity, Gy a1g (Equalion 15-12) pch 1659
Capacity, Gy prgr (Equation 15-13) poih 1700
Percent Free-Flow Speed PFFS (Equation 16-11 - Class Hi only) 79.3
Bicycle Level of Service

BDirectional demand flow rate in oulside lane, vy, (Eq. 15-24) veh/h 760.5
Effective width, Wv (Eq. 15-29) ft 28.00
Effective speed factor, §; (Eq. 15-30) 4.79
Bicycle level of service score, BLOS (Eq. 15-31) 12.67
Bicycle level of service (Exhibit 15-4) F

Notes

downgrade segments are {reated as level terrain.
2. 1Fvfv4 or v ) >=1,700 peh, terminate analysis--the LOS is F.

3. For the analysis direction only and for v>200 veh/h.

4. For the analysis direction only

5. Exhibit 15-20 provides coefficients a and b for Equation 15-10.

B. Use alternative Exhibit 15-14 if some trucks operate at crawl speeds on a specific downgrade.

1. Note that the adjustment factor for fevel terrain Is 1.00,as level terrain is one of the base conditions. For the purpose of grade adjustment, specific

Copyright @ 2012 University of Florida, All Rights Reserved HCS 2010™ Version 6.3
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(" MT 16/ MT 200 MT 16 / MT 200 Glendive to Fairview Corridor Planning Study
R

|

Appendix 6

Projected Four-Lane Highway 2035 - Low
Condition

Direction 1 = Northbound/Eastbound Direction
Direction 2 = Southbound/Westbound Direction



MULTILANE HIGHWAYS WORKSHEET(Dir 1)

Page 1 of 2

MULTILANE HIGHWAYS WORKSHEET(Direction 1)

General Information

Site Information

Analyst David Stoner HighwayiDlrection to Travel ~ MT 16
Agency or Company DOWL HKM From/To Glendive to Savage
Date Performed 51412012 Jurisdk_:tion Dawson/Richland Counly
Analysis Time Period Peak Hour Analysis Year 2035 - Low
|Project Desgription  MT 16/ MT 200 Glendive to Fairview Corridor Planning Study
[ Oper.(LOS) I7 Des. (N} I™ Plan. (vp)
Fiow Inputs
Volume, V (vehih) 242 Peak-Hour Faclor, PHF 0.81
AADT{veh/h) %Trucks and Buses, Py 25
Peak-Hour Prop of AADT (vehd) %RVs, Pg 0
Peak-Hour Direction Prop, D General Terrain: Level
DDHV (veh/h) Grade  Length (mi) 0.00
Driver Type Adjustment 1.00 Up/Down % 0.00
Number of Lanes 2

Calculate Flow Adjustments
fp 1.00 Er 1.2
E; 1.5 fiy 0.889
Speed Inputs Calc Speed Adj and FFS
Lane Width, LW (ft) 12.0 £, (mi)
Total Later.a! Clearancfe, LC{fy 12.0 fc (i)
Access Points, A (Afmi) 0 .

. fy (mifh)
Median Type, M -
FFS (measured) 60.0 b ()
Base Free-Flow Speed, BFFS FFS (mif) 60.0
Operations Desian

Design (N}

Operational {LOS)

Required Number of Lanes, N

Flow Rate, v_{pc/h/in

Soeed. F;;p ) ;gao Flow Rate, v, (pch)

Dpee l, 1 (i) ) 8 Max Service Flow Rale (pc/hin)
(pofmifi) ' Design LOS

LOS A

Bicycle Level of Service

file:///C:/Users/dstoner/AppData/Local/Temp/u2k6SEC.tmp
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MULTILANE HIGHWAYS WORKSHEET(Dir 1)

Page 2 of 2

|Directi0nat demand flow rate in outside lane, v (Eq. 15-24) vehih 149.4
lIEfrec[ive width, W, (Eq. 15-29) ft 24.00
Effective speed factor, S, (Eq. 15-30} 319
Bicycle levet of service score, BLOS (Eq. 15-31) 13.91
F

Bicycle levet of service {(Exhibit 15-4)

Copyright @ 2012 University of Florida, All Rights Reserved

HCS 2010™ version 6.3
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MULTILANE HIGHWAYS WORKSHEET(Dir 2)

Page 1 of 2

MULTILANE HIGHWAYS WORKSHEET(Direction 2)

]

file:///C:/Users/dstoner/AppData/Local/Temp/u2k660C.tmp

IGeneraI Information Site Information
Analyst David Stoner Highway/Direction to Travel ~ MT 16
Agency or Company DOWL HKM From/To Glendive to Savage
Date Performed 51112012 Jurisdiglion Dawsan/Richfand County
Analysis Time Period Peak Hour Analysis Year 2035 - Low
[Projecl Description MT 16 / MT 200 Glendive to Fairview Corridor Planning Study
[ Oper.{LOS) I Des. (N) [ Plan. (vp)
Flow Inputs
Volume, V {veh/h) 249 Peak-Hour Factor, PHF 0.78
AADT({vehih) %Trucks and Buses, P; 25
Peak-Hour Prop of AADT (veh/d) %RVs, P, 0
Peak-Hour Direction Prop, D General Terrain: Level
DDHVY {veh/h) Grade  Length {mi) 0.00
Driver Type Adjustment 1.00 Up/Down % 0.00
Number of Lanes 2
Calculate Flow Adjustments
f 1.00 Eq 1.2
E; 1.8 fy 0.889
Speed Inputs Calc Speed Adj and FFS
Total Lateral Clearance, LC (ft) 12.0 i, (mih)
Access Points, A (A/mi) 0 .
] fy {mifi)
Median Type, M b i
FFS (measured) 60.0 ha (M)
Base Free-Flow Speed, BFFS FFS {mifh) 60.0
Operations Design
Design (N)
loperational (LOS) Res' . i Nomber of Lange. N
Flow Rate, v_(po/hiin) 17 equired Number of Lanes,
Soped. S j}h 600 Flow Rate, v, {pcth)
Dpeel’ ,mfm' ) i Max Service Flow Rate (pchin)
i .
(pe ) Design LOS
LOS A
Bicyele Level of Service
I

5/14/2012




MULTILANE HIGHWAYS WORKSHEET(Dir 2)

Page 2 of 2

||Directional demand flow rale in autside lane, v, (Eq. 15-24) veh/h 139.6
||Effective width, W, (Eq. 15-29) ft 24.00
HEffeclive speed factor, S, (Eq. 15-30) 319
lIBicycie level of service score, BLOS (Eq. 15-31) 13.95
fIBicycle level of service (Exhibit 16-4) F

Copyright ® 2012 Universily of Florida, All Rights Reserved
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MULTILANE HIGHWAYS WORKSHEET(Dir 1)

Page 1 of 2

MULTILANE HIGHWAYS WORKSHEET(Direction 1)

General Information Site Information

Analyst David Stoner Highway/Direction fo Travel ~ MT 16
Agency or Company DOWL HKM From/To Savage to Crans

Date Performed 5172012 Jurisdiction Dawson/Richland County

Analysis Time Period Peak Hour Analysis Year 2035 - Low
[Project Description  MT 16/ MT 200 Glendive to Fairview Corridor Planning Study

[ Oper.(LOS} I Des. (N) I Plan. (vp)

Flow Inputs

Volume, V {veh/h) 253 Peak-Hour Factor, PHF 0.87
AADT(vehih) %Trucks and Buses, Py 23
Peak-Hour Prop of AADT {veh/d) %RVs, Py, 0
Peak-Hour Direction Prop, D General Terrain: Level
DDHYV (vehfh) Grade  Length {mi) 0.00
Driver Type Adjustment 1.00 Up/Bown % 0.00

Number of Lanes 2

Calculate Flow Adjustments

fo 1.00 Er 1.2

E; 1.5 fay 0.897
Speed Inputs Calc Speed Adj and FFS

Lane Width, LW (ft} 120 £, (mifh)

Tolal Lateral Clearance, LC {ft) 12.0 fc (milh)

Access Points, A (A/mi) 0 ,

. fa (mifh)

Median Type, M -

FFS (measured) 60.0 b ()

Base Free-Flow Speed, BFFS FFS (mif) 60.0
Operations Design
Operational (LOS —g—(—lges' . dNN oot Lanos N
Flow Rate, v_ (pc/in) 1 equired Number of Lanes,
Sosed. S F:’h 500 Flow Rale, v, (pc/h)

: f . .
Dp(ee[ i ()m ) 27 Max Service Flow Rate {pcfhfin)
ifin :
poim Design LOS

LOS A

Bicycle Level of Service

file:///C:/Users/dstoner/AppData/Local/Temp/u2kF4E L. tmp
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MULTILANE HIGHWAYS WORKSHEET(Dir 1)

Page 2 of 2

"Dlrectiona[ demand flow rate in oulside lane, v, (Eq. 15-24) veh/h 1454

"Eﬁective widlh, Wv (Eq. 15-28) ft 24.00

||Eﬁective spead faclor, S, (Eq. 15-30) 5.19

||Bicycfe level of service score, BLOS (Eq. 15-31) 12.39

[[Bieycre levet of service (Exhibit 15-4) F

Copyright © 2012 University of Florida, All Rights Reserved - HCS 2010™ version 63 Generated: 514/2012 2:39 PM
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MULTILANE HIGHWAYS WORKSHEET(Dir 2)

Page 1 of 2

MULTILANE HIGHWAYS WORKSHEET(Direction 2)

Operational {LOS)

Flow Rate, A (pefn/in) 205
Speed, S {mifh) 60.0
D {pec/mifin) 34
LOS A

General Information Site Information

Analyst David Stoner Highway/Direction to Travel  MT 16

Agency or Company DOWL HKM From/To Savage to Crane
Date Performed 5112012 Jurisdic_:tion Dawson/Richland County
Analysis Time Period Peak Hour Analysis Year 2035 - Low
!Project Description  MT 16/ MT 200 Glendive o Fairview Corridor Planning Sludy

[ Oper{LOS) I Des. (N) I Plan. (vp)
Flow Inputs
Volums, V (veh/h) 307 Peak-Hour Factor, PHF 0.84
AADT(vehfh) %Trucks and Buses, P 25
Peak-Hour Prop of AADT {veh/d) %RVs, P, 0
Peak-Hour Direction Prop, D General Terrain: Level
DDHYV (vehih) Grade  Length {mi) 0.00
Driver Type Adjustment 1.00 Up/Down % 0.00
Number of Lanes 2

Calculate Flow Adjustments

f, 1.00 Er 1.2

E, 1.5 fy 0.889
Speed Inputs Calc Speed Adj and FFS

Lane Width, LW {ff) 12.0 £, (mih)

Total Lateral Clearance, LC (it} 12.0 fo (i)

Access Points, A {(A/mi) 0 .

i fs, (mifh)

Median Type, M £ (o

FFS (measured) 60.0 e (i)

Base Free-Flow Speed, BFFS FFS (mifh) 60.0
Operations Design

Design (N)

Flow Rate, A {pefn)

Design LOS

Required Number of Lanes, N

Max Service Flow Rate (pe/hin)

Bicycle Level of Service

file:///C:/Users/dstoner/AppData/Local/Temp/u2kF4E2.tmp

5/14/2012



MULTILANE HIGHWAYS WORKSHEET(Dir 2)

Page 2 of 2

Directional demand fiow rate in outside lane, vy {Eq. 15-24) veh/h 182.7
Effective width, W, (Eq. 15-29) ft 24.00
Effeclive speed factor, §; (Eq. 15-30) 5.19
Bicycle level of service score, BLOS (Eq. 15-31} 14.02
Bicycle level of service (Exhibit 15-4) F

Copyright ® 2012 Universily of Florida, Al Rights Reserved

HCS 2010™  Version 6.3
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MULTILANE HIGHWAYS WORKSHEET(Dir 1) Page 1 of 2

MULTILANE HIGHWAYS WORKSHEET(Direction 1)

General Information Site Information
Analyst David Stoner Highway/Direction to Travel ~ MT 16
Agency or Company DOWL HicM From/To Crane to Sidney
Date Performed 5112012 Jurisdiction Dawson/Richland County
Analysis Time Period Peak Hour Analysis Year 2035 - Low
IProject Description  MT 16/ MT 200 Glendive to Fairview Corridor Planning Study
[ Oper.(LOS) [ Des. (N) I Plan. {vp)

Flow Inputs
Volume, V {veh/h) 271 Peak-Hour Factor, PHF 0.80
AADT{veh/h) %Trucks and Buses, Py 19
Peak-Hour Prop of AADT (veh/d) %RVs, Py 0
Peak-Hour Direction Prop, D General Terrain: Level
DDHV {vehh) Grade  Length {mi) 0.00
Diiver Type Adjustment 1.00 Up/Down % 0.00

Number of Lanes 2

Calculate Flow Adjustments

f, 1.00 Eq 1.2
E; 15 v 0.913
Speed Inputs Calc Speed Adj and FFS
Lane Width, LW {ft 12.0 (. (i)

LW
Total Later.al C]earanc?, L) 120 fLc (i)
Access Points, A (Afmi) 0 .

i f, (mifh)

Median Type, M £ i
FFS (measured) 60.0 e (i)
Base Free-Flow Speed, BFFS FFS (mifh) 60.0
Operations Design

Design (N
Operational (LOS ;ﬁ_“—(d—; Lo
Flow Rate, v_ {pc/hiin) 185 equired Number of Lanes,
Speed. § ?.fh 600 Flow Rate, v, (pcih)
Dp(ee l, " (r)m ) 3 1 Max Service Flow Rate {pc/n/in)

11in .
peim Design LOS

LOS A
Bicycle Level of Service

file:///C:/Users/dstoner/AppData/Local/Temp/uZkSIFA .tmp 5/14/2012



MULTILANE HIGHWAYS WORKSHEET(Dir 1)

Page 2 of 2

Directional demand flow rate in outside lane, vy, (Eq. 15-24) veh/h 169.4
Effeclive width, W, {Eq. 15-29) ft 24.00
Effective speed factor, 8, (Eq. 15-30) .19
Bicycle level of service score, BLOS (Eq. 15-31) 9.73
Bicycle level of service {(Exhibit 15-4) F

Copyright @ 2012 University of Florida, All Righ!s Reserved HCS 2010™ Version 6.3
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MULTILANE HIGHWAYS WORKSHEET(Dir 2)

Page 1 of 2

MULTILANE HIGHWAYS WORKSHEET(Direction 2)

General Information

Site Information

Analyst David Stoner Highway/Direction to Travel ~ MT 16
Agency or Company DOWL HKM From/To Crane to Sidney
Date Performed 51172012 Jurisdiction Dawson/Richfand County
Analysis Time Period Peak Hour Analysis Year 2035 - Low
1|Projecl Description  MT 16 / MT 200 Glendive to Fairview Corridor Pianning Study
[ Oper.{L0S) I Des. (N} I™ Plan. (vp)
Flow Inputs
Volume, V (vehth) 416 Peak-Hour Factor, PHF 0.87
AADT{veh/h) %Trucks and Buses, P; 19
Peak-Hour Prop of AADT {vehfd) %RVs, P 0
Peak-Hour Direction Prop, D General Terrain: Level
DDHV {vehih) Grade  Length (mi) 0.00
Driver Type Adjustment 1.00 Up/Down % 0.00
Number of Lanes 2
Calculate Flow Adjustments
o 1.00 Eq 1.2
Ey 1.6 fy 0.913
Speed Inputs Calc Speed Adj and FFS
Lane Width, LW {ft) 12.0 £, (mifh)
Total Lateral Clearance, LC (ff) 12.0 fLo (milh)
Access Poinls, A {A/mi) 0 .
. fy (mifn}
Median Type, M -
FFS {measured) 60.0 b ()
Base Free-Flow Speed, BFFS FFS {mif) 60.0
Operations Design
Design (!
Cperational {LOS) RESI .n (:IN ber of L N
Flow Rate, v_ (pchii) 21 equired Number of Lanes,
Speed. S l}h 600 Flow Rate, v, (pcfh)
peec, , (mif) : Max Service Flow Rate (pc/hfin)
D {pc/emifin) 43 ,
Design LOS
LCS A
Bieycle Level of Service

fite:///C:/Users/dstoner/AppData/Local/Temp/u2k59FB.tmp
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MULTILANE HIGHWAYS WORKSHEET(Dir 2)

Page 2 of 2

|Direciiona| demand flow rale in oulside lane, vy (Eq. 15-24) vehih 239.1

||Effective widih, W, (Eq. 15-29) it 24.00
IIEffective speed factor, 5, (Eq, 15-30) .19
Bicycle level of service score, BLOS (Eq. 15-31} 9.91
F

Bicycle level of service (Exhibit 15-4)

Copyrighi ® 2012 University of Florida, All Rights Reserved

HCS 2010™  version 6.3
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MULTILANE HIGHWAYS WORKSHEET(Dir 1)

Page | of 2

MULTILANE HIGHWAYS WORKSHEET(Direction 1)

iGeneraI Information Site Information
Analyst David Stoner Highway/Direction lo Travel ~ MT 16
Agency or Company DOWL HKM From/To Sidney to Fairview
Date Performed 51112012 Jurisdiction Dawson/Richland County
Analysis Time Period Peak Hour Analysis Year 2035 - Low
[Project Descriplion  MT 16 / MT 200 Glendive fo Fairview Coridor Planning Study
[ Oper.(LOS) I Des. (N I Plan. (vp)
Flow Inputs
Volume, V (veh/h) 529 Peak-Hour Factor, PHF 0.83
AADT{veh/h) %Trucks and Buses, P, 17
Peak-Hour Prop of AADT (vah/d) %RVs, Py 0
Peak-Hour Direction Prop, D General Terrain: Level
DDRYV {vehih) Grade  Length {mi) 0.00
Driver Type Adjustment 1.00 Up/Down % 0.00
Number of Lanes 2
Calculate Flow Adjustments
fy 1.00 Er 1.2
E; 1.5 fy 0.922
Speed Inputs Calc Speed Adj and FFS
Lane Width, LW {ft) 12.0 £, (mih)
LW

Total Lateral Clearance, LC (fty 12.0 fLo (i)
Access Points, A (A/mi) 0 )

] f, (mifh}
Median Type, M Ny
FFS (measured) 60.0 by ()
Base Free-Flow Speed, BFFS FFS (mifh) 60.0
Operations Design

Design {N}
Operational {LOS} RGSI .n 4 Number of L N
Flow Rale, v_(pc/hin) 245 equired Number of Lanes,
Soped. ffh 600 Flow Rate, v, (pcth)
Dpee/, " (i) ; 8 Max Service Flow Rate (pc/hfin)
n .
{pcimifi) Design LOS

LOS A

Bicycle Level of Service

file:///C:/Users/dstoner/AppData/Local/Temp/u2k A4 AQ.tmp
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MULTILANE HIGHWAYS WORKSHEET(Dir 1)

Page 2 of 2

HDirectiona[ demand flow rate in outside lane, v, (Eq. 15-24) veh/h 318.7

HEﬁective width, W, (Eq. 15-29} fi 24.00

!lEﬁective speed faclor, 5, {Eq. 15-30) 5.19

[|8icycfe level of service score, BLOS (Eq, 15-31) 8.82

[[Bicycie leve! of service (Exhibit 15-4) F

Copyright © 2012 Universily of Florida, All Rights Reserved HCS 2010™ Version 6.3 Generated: 5M14/2012 2:40 PM
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MULTILANE HIGHWAYS WORKSHEET(Dir 2)

Page 1 of 2

MULTILANE HIGHWAYS WORKSHEET(Direction 2)

General Information Site Information
Analyst David Stoner Highway/Direction to Travel ~ MT 16
Agency or Company DOWL HKM From/To Sidney to Fairview
Date Performed 5172012 Jurisdiction Dawson/Richfand County
Analysis Time Period Peak Hour Analysis Year 2035 - Low
[Project Description  MT 18 / MT 200 Glendive to Fairview Corridor Planning Study
I Oper.(LOS) I Des. (N} [ Plan. (vp}
Flow Inputs
Volume, V (veh/h) 523 Peak-Hour Factor, PHF 0.86
AADT{veh/h) %Trucks and Buses, Py 25
Peak-Hour Prop of AADT (veh/d) %RVs, Py 0
Peak-Hour Birection Prop, D General Terrain: Level
DDHV (veh/h) Grade  Length (mi) 0.00
Driver Type Adjustment 1.00 Up/Down % 0.00
Number of Lanes 2
Calculate Flow Adjustments
f, 1.00 Er 1.2
E, 1.5 fy 0.889
Speed Inputs Calc Speed Adj and FFS
Lane Width, LW {ft} 12.0 f,, (mifh)
Total Lateral Clearance, LC (ft} 12.0 Lo (mith)
Access Points, A (A/mi) 0 )
, f,, (mi/h}
Median Type, M ¢ i
FFS (measured) 60.0 w (i)
Base Free-Flow Speed, BFFS FFS {mith) 60.0
Operations Design
Design (N)
Operational (LOS Resn .n 4 Number of L N
Fiow Rale, v_(po/hin) 242 equired Number of Lanes,
Soped. S F;'h 600 Flow Rate, v, (pcfh)
Dpeel, ” (mifh) 57' Max Service Flow Rate (pc/in)
c/mifln .
(pofmifin Design LOS
LOS A
Bicycle Level of Service

file:///C:/Users/dstoner/AppData/Local/Temp/u2kD4C5.tmp
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MULTILANE HIGHWAYS WORKSHEET(Dir 2)

Page 2 of 2

'Direclional demand flow rate in oulside lane, vy, (Eq. 15-24) velvh 304.1
"Eﬁ’ecﬁve widlh, W, (Eq. 15-29) fi 24.00
"Effeclive speed factor, 8, (Eq. 15-30) 519
||Bicyc!e level of service score, BLOS (Eq. 15-31) 14.27
[[Bicycte tevel of service (Exhibit 15-4) F

Copyright © 2012 University of Florida, All Rights Reserved

HCS 2010™  version 6.3
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(" MT 16/ MT 200 MT 16 / MT 200 Glendive to Fairview Corridor Planning Study
R

Appendix 6

Projected Four-Lane Highway 2035 - High
Condition

Direction 1 = Northbound/Eastbound Direction
Direction 2 = Southbound/Westbound Direction



MULTILANE HIGHWAYS WORKSHEET(Dir 1)

Page 1 of 2

MULTILANE HIGHWAYS WORKSHEET(Direction 1)

General Information

Site Information -

Analyst David Stoner
Agency or Company DOWL HKM
Dale Performed 5112012
Analysis Time Period Peak Hour

Highway/Direction {o Travel MT 16

From/To Glendive to Savage
Jurisdiction Dawson/Richfand County
Analysis Year 2035 - High

]Project Description  MT 16/ MT 200 Glendive to Fairview Corridor Planning Sludy

I Oper.(LOS) [ Des. (N) {7 Plan. {vp)

Flow Inputs

Volume, V {veh/h) 321 Peak-Hour Factor, PHF 0.81
AADT({veh/h) %Trucks and Buses, Py 25
Peak-Hour Prop of AADT (veh/d) %RVs, P 0
Peak-Hour Direction Prop, D General Terrain: Level
DDHV (veh/h) Grade  Length {mi) 0.00
Driver Type Adjustment 1.00 Up/Down % 0.00

Number of Lanes 2

Calculate Flow Adjustments

fy 1.00 Eq 1.2
E; 1.5 fuy 0.889
Speed Inputs Calc Speed Adj and FFS
Lane Width, LW (ft) 12.0 £ (i)

Tolat Lateral Clearance, LC (it} 12.0 i, (milh)

Access Points, A (A/mi) 0 .

_ fy, (mifh)

Median Type, M ¢ it

FFS (measured) 60.0 b ()

Base Free-Flow Speed, BFFS FFS (mifh) 60.0
Operations Design

Operational (LOS) .gﬁg..ﬁ_(i ber of L N
Flow Rate, v_ (po/hin) - equired Number of Lanes,
Soped. S ?/h 600 Flow Rate, v, (pcih)
Dpee/, i (i) ; 7 Max Service Flow Rate {pc/h/in)

f .
{peimifin) Design LOS

LOS A
Bicycle Level of Service

file:///C:/Users/dstoner/AppData/Local/Temp/u2kADBS5.tmp
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MULTILANE HIGHWAYS WORKSHEET(Dir 1)

Page 2 of 2

Directional demand flow rate In oulside fane, Vg (Eq. 15-24) veh/h 198.1
Effeclive width, W, (Eq. 16-29) ft 24.00
Effeclive speed factor, S, (Eq. 15-30) 5.19
Bloycle level of service score, BLOS (Eq. 15-31) 14.06
Bicycle level of service (Exhibit 15-4) F

Copyright ® 2012 Universily of Florida, All Rights Reserved

HCS 2010™ version 6.3
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MULTILANE HIGHWAYS WORKSHEET(Dir 2)

Page 1 of 2

MULTILANE HIGHWAYS WORKSHEET(Direction 2)

[General Information Site Information
Analyst David Stoner Highway/Direction to Travel ~ MT 16
Agency or Company DOWL HKM From/To Glendive to Savage
Date Performed 51112012 Jurisdiction Dawson/Richiand County
Analysis Time Period Peak Hour Analysis Year 2035 - High
[Project Description  MT 16/ MT 200 Glendive lo Fairview Corridor Planning Study
[ Oper.{.0S) [ Des. (N) I Plan. {vp)
Flow Inputs
Volume, V {veh/h) 331 Peak-Hour Factor, PHF 0.78
AADT({veh/h) %Trucks and Buses, P; 25
Peak-Hour Prop of AADT {veh/d) %RVs, Py 0
Peak-Hour Direction Prop, D General Terrain: Level
DDHV (veh/h) Grade  Lenglh (mi) 0.00
Driver Type Adjustment 1.00 UpfDown % 0.00
Number of Lanes 2
Calculate Flow Adjustments
f, 1.00 Eq 1.2
Ey 1.5 fry 0.889
Speed Inputs Calc Speed Adj and FFS
Lane Width, LW (ft) 12.0 £, (i)
Total Later'al C[earanc?, LC{ 120 f.o (mi)
Access Points, A (Afmi) 0 .
f, (mifh)
Median Type, M .
FFS (measured) 60.0 (i)
Base Free-Flow Speed, BFFS FFS (mifh) 60.0
Operations Design
Desi
|Operational {LOS) f&—qn—%’ bor of L N
Flow Rals, v (po/hin) 238 equired Number of Lanes,
Soeed [:‘h 600 Flow Rate, v, (pcih)
peec , (i) : Max Service Flow Rate (pc/hiin)
D {pc/mifin) 4.0 ,
Design LOS
LOS A

Bicycle Level of Service

file:///C:/Users/dstoner/AppData/Local/Temp/u2k ADB6.tmp
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MULTILANE HIGHWAYS WORKSHEET(Dir 2) Page 2 of 2

Directional demand flow rate in outside lane, v, {Eq. 15-24) veh/h 2]2.2
Effective width, W, (Eq. 15-29) it 24.00
Effeclive speed factor, S; (Eq. 15-30) 519
Bicycle level of service score, BLOS {Eq. 15-31) 1409
Bicycle level of service (Exhibit 15-4) F
Copyright @ 2012 Unlversity of Florida, All Rights Reserved HCS 2010™  Version 6.3 Generaled: 5M4/2012 2:42 PM
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MULTILANE HIGHWAYS WORKSHEET(Dir 1)

Page 1 of 2

MULTILANE HIGHWAYS WORKSHEET(Direction 1)

General Information

Site Information

Analyst David Stoner Highway/Direction to Travel ~ MT 16
Agency or Company DOWL HKM From/To Savage to Crane
Date Performed 51112012 Jurisdiction DawsoanichIand County
Analysis Time Period Peak Hour Analysis Year 2035 - High
IProjecl Description  MT 16/ MT 200 Glendive fo Fairview Corridor Pianning Study
™ Oper.{LOS) [ Des. (N} [ Plan. (vp)

Flow Inputs
Volume, V (veh/h) 336 Peak-Hour Factor, PHF 0.87
AADT{veh/h) %Trucks and Buses, P, 23
Peak-Hour Prop of AADT {veh/d) %RVs, Pg 0
Peak-Hour Direction Prop, D General Terrain; Level
DDHV (vehin) Grade  Length (mi) 0.00
Driver Type Adjustment 1.00 Up/Down % 0.00

Number of Lanes 2
Calculate Flow Adjustments
fo 1.00 Eq 1.2
E; 1.5 fav 0.897
Speed Inputs Calc Speed Adj and FFS
Lane Width, LW (ft} 12.0 fy (Th)
Total Lateral Clearance, LC (ft} 12.0 £, (i)
Access Points, A (A/mi) 0 .

f,, (mifh}
Median Type, M -
FFS (measured) 60.0 b ()
Base Free-Flow Speed, BFFS FFS (mifh) 60.0
Operations Design

Design {N)
Operational (LOS st' 0 Numberof Lanos.
Flow Rate, v_ (pchin) 215 quired Number of Lanes,
Speed. S f}h 600 Fiow Rate, v, (pch)

peec, ) (mi/) : Max Service Flow Rate {pc/hfin)

D {pc/mifln) 36 ,

Design LOS
LOS A

Bicycle Level of Service

file:///C:/Users/dstoner/AppData/Local/Temp/u2kE603.tnp
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MULTILANE HIGHWAYS WORKSHEET(Dir 1)

Directional demand flow rate in oulside fane, Vo, (Eq. 15-24) veh/h

Page 2 of 2

193.1

Effective width, W, (Eq. 15-29) f 24.00

Effective speed factor, S, {Eq. 15-30) 519

||Bicyc!e level of service score, BLOS (Eq, 15-31) 12.54
[IBicycte level of service (Exhibit 15-4) I3

Copyright © 2012 University of Florida, All Rights Reserved

HCS 2010™  Version 6.3
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MULTILANE HIGHWAYS WORKSHEET(Dir 2)

Page 1 of 2

MULTILANE HIGHWAYS WORKSHEET(Direction 2)

General Information

Site Information

Analyst David Stoner Highway/Direction to Travel ~ MT 16
Agency or Company DOWL HKM From/To Savage fo Crane
Date Performed 5112012 Jurisdiction Dawson/Richiand County
Analysis Time Period Peak Hour Analysis Year 2035 - High
[Project Description  MT 16/ MT 200 Glendive fo Fairview Corridor Planning Sludy
I Oper.{LOS) [ Des. (N} [ Plan. (vp)
Flow Inputs
Volume, V (veh/h) 407 Peak-Hour Factor, PHF 0.84
AADT(veh/h) %Trucks and Buses, P, 25
Peak-Hour Prop of AADT (veh/d) %RVs, P 0
Peak-Hour Direction Prop, D General Terrain: Level
DOHV (veh/h) Grade  Length {mi) 0.00
Oriver Type Adjustment 1.00 Up/Down % 0.00
Number of Lanes 2

Calculate Flow Adjustments
f, 1.00 Eq 1.2
Ey 1.5 fy 0.889
Speed Inputs Calc Speed Adj and FFS
Lane Width, LW (ft) 120 £, (mifh)
Tolal Lateral Clearance, LC {ft) 12.0 i, (mifh)
Access Points, A (A/mi) 0 .

. f, (mifhn)
Median Type, M —
FFS (measured) 60.0 (i)
Base Free-Flow Speed, BFFS FES (mih} 60.0
Operations Design

Design {M)

Operational {LOS

Required Number of Lanes, N

Flow Rate, v_(pcihin
Speed. § s}ip ) 2320 Flow Rate, vy {pc/)
Dpee;, if - 4 5 Max Service Flow Rate (pe/h/in)
n -
o) Design LOS
LOS A
Bicycle Level of Service

file:///C:/Users/dstoner/AppData/Local/Temp/ui2k62B2.tmp
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MULTILANE HIGHWAYS WORKSHEET(Dir 2)

Page 2 of 2

|Directionaf demand flow rale in outside lane, Vo (E9. 15-24) veh/h 2423

llEf{eclive width, W, (Eq. 16-29) ft 24.00

Effeclive speed factor, 5, (Eq. 15-30) 319

Bicycle level of service score, BLOS (Eq. 15-31) 1416

Bicycle level of service (Exhibit 15-4) F

Copyright ® 2012 University of Florida, All Rights Reserved HCS 2010™ Version 6.3 Generated: 5M4/2012 2:44 PM
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MULTILANE HIGHWAYS WORKSHEET(Dir 1) Page 1 of 2

MULTILANE HIGHWAYS WORKSHEET(Direction 1)

IGeneraI Information Site Information

Analyst David Stoner Highway/Direction to Travel ~ MT 16
Agency or Company DOWL HKM From{To Crane to Sidney

Date Performed 5112012 Jurisdiction Dawson/Richland County
Analysis Time Period Peak Hour Analysis Year 2035 - High

[Project Description  MT 16/ MT 200 Glendive fo Fairview Corridor Planning Study
[ Oper{L.OS) [ Des. (N) I Plan. {vp)
Flow Inpuis
Volume, V {veh/h) 360 Peak-Hour Factor, PHF 0.80
AADT(veh/h) %Trucks and Buses, Py 19
Peak-Heur Prop of AADT {veh/d) %RVs, Py 0
Peak-Hour Direction Prop, D General Terrain: Level
DDHYV (veh/h) Grade  Length (mi) 0.00
Diiver Type Adjustment 1.00 Up/Down % 0.00
Number of Lanes 2

Calculate Flow Adjustments

A 1.00 Eq 1.2
E; 15 f 0.913
Speed Inputs Calc Speed Adj and FFS
Lane Wldlh, LW (ﬂ) 12.0 fLw (mfl’h)
Total Lateral Clearance, LC (ft) 12,0 f.c (mih)
Access Points, A (A/mi) 0 )

. fy (mifh}
Median Type, M ot
FFS (measured) 60.0 b (i)
Base Free-Flow Speed, BFFS FFS (mih) 60.0
Operations Design

Design (M)

Required Number of Lanes, N

Operalionaf (LOS)

Flow Rate, v (pc/hfin

Speed. S f}ép ) gg% Flow Rate, Vo {pcrh)
yom : .

Dpee e ﬂ( ) 41 Max Service Flow Rale (pc/h/in)
mifin .

(pclmitn) Design LOS
LOS A
Bicycle Level of Service

file:///C:/Users/dstoner/AppData/Local/Temp/u2k3451.tmp 5/14/2012




MULTILANE HIGHWAYS WORKSHEET(Dir 1)

Page 2 of 2

iDirecuonaE demand flow rate in outside lane, v, (Eq. 15-24) vehih 225.0

"Effective widlh, W, (Eq. 15-29) ft 24.00

Effective speed factor, S, {(Eq. 15-30) 319

Bicycle level of service score, BLOS (Eq. 15-31) 2.88
F

Bicycle levet of service (Exhibit 15-4)
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MULTILANE HIGHWAYS WORKSHEET(Dir 2)
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MULTILANE HIGHWAYS WORKSHEET(Direction 2)

(]

General Information

Site Information

Analyst David Stoner Highway/Direction to Travel ~ MT 16

Agency or Company DOWL HKM From/To Crane (o Sidney

Date Performed 51172012 Jurisdiction Dawson/Richland County

Analysis Time Period Peak Hour Analysis Year 2035 - High
[Projecl Description  MT 16/ MT 200 Glendive fo Fairview Corridor Planning Study

I Oper{LOS) [ Des. (N) [ Plan. (vp)

Flow Inputs

Volime, V {vehth) 552 Peak-Hour Factor, PHF 0.87
AADT{veh/h) %Trucks and Buses, Py 19
Peak-Hour Prop of AADT {veh/d) %RVs, Pg 0
Peak-Hour Direction Prop, D General Terrain: Level
DDHVY {veh/h) Grade  Length (mi) 0.00

Driver Type Adjustment 1.00 Up/Bown % 0.00

Mumber of Lanes 2

Calculate Flow Adjustments

fy 1.00 Eq 1.2

E; 1.5 fy 0.913
Speed Inputs Calc Speed Adj and FFS

Total Later'al Clearancje, LC({ff) 120 fo (i)

Access Points, A (A/mi) 0 .

i f, (mi/h)

Median Type, M P

FFS (measured) 60.0 v (i)

Base Free-Flow Speed, BFFS FFS (mih) 60.0
Operations Design

Desi

lloperational (LOS) _q_(__)ReSt . ;’N o of Lanes

Flow Rate, v_ {pc/h/i) 247 equired Number of Lanes,

P Flow Rate, v_{pc/h)
Speed, S (mifh) 60.0 P
I 6.3 Max Service Flow Rale (pefh/in)
c/mifln .
(pofmifin) Design LOS
LOS A

Bicycle Level of Service
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MULTILANE HIGHWAYS WORKSHEET(Dir 2)

Page 2 of 2

"Dlrectional demand flow rate In oulside fane, v, (Eq. 15-24) veh/h 317.2
"Effecﬁve widlh, W, (Eq. 15-29) ft 24.00
||Effecﬁve speed factor, S, (Eq. 15-30) 5.19
[[Bicycte tevel of service score, BLOS (Eq. 15-31) 10.05
||Bicyc!e level of service (Exhibit 15-4) F
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MULTILANE HIGHWAYS WORKSHEET(Dir 1)
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MULTILANE HIGHWAYS WORKSHEET(Direction 1)

]

General Information Site Information

Analyst David Stoner Highway/Direction to Travel ~ MT 16
Agency or Company DOWL HKM From/To Sidney to Falrview
Date Performed 51112012 Jurisdigiion Dawson/Richland County
Analysis Time Period Peak Hour Analysis Year 2035 - High
]Project Description  MT 16 / MT 200 Glendive to Fairview Corridor Planning Study

[ Oper.{LOS) I Des. {N) I Plan. (vp)
Flow Inputs
Volume, V (veh/h) 661 Peak-Hour Factor, PHF 0.83
AADT(veh/h) %Trucks and Buses, P, 17
Peak-Hour Prop of AADT {veh/d) %RVs, Pa 0
Peak-Haur Direction Prop, D General Terrain: Level
DDHV (veh/h) Grade  Length (mi) 0.00
Driver Type Adjustment 1.00 Up/Down % 0.00
Number of Lanes 2

Calculate Flow Adjustments

f, 1.00 Ep 1.2

E; 15 by 0.922
Speed Inputs Calc Speed Adj and FFS

Lane Width, LW (ff) 12.0 f, 4 (mifh)

Total Later.al C[earanc?, LC{f) 12.0 f,o (mifh)

Access Points, A (A/mi) 0 .

. f, (mi)

Median Type, M —

FFS (measured) 60.0 w (mifh)

Base Free-Flow Speed, BFFS FFS (mif) 60.0
Operations Design
Operational (LOS) _g_(_}gesn .n dNN bor of L N
Flow Rale, v_(pc/hn) 430 equired Number of Lanes,
Speed S Tﬂn 60.0 Flow Rate, v, (pcfh)

, i . .
pee ) (i) Max Service Flow Rate (pe/hiin)
B {pc/mifln} 7.2 .
Design LOS

LOS A

Bicycle Level of Service
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MULTILANE HIGHWAYS WORKSHEET(Dir 1)
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{[Bicycle level of service (Exhibit 15-4)

Directional demand flow rate in outside lane, v, (Eq. 15-24) vehih 398.2
Effective width, W, (Eq. 16-29) ft 24.00
Effective speed factor, 8, (Eq. 15-30) 319
Bicycle favel of service score, BLOS (Eq. 15-31) 893
I3
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MULTILANE HIGHWAYS WORKSHEET(Dir 2)
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MULTILANE HIGHWAYS WORKSHEET(Direction 2)

IGeneraI Information Site Information
Analyst David Stoner Highway/Direction to Travel ~ MT 16
Agency or Company DOWL HKM From/To Sidney to Fairview
Date Performed 5M1/2012 Jurisdiction Dawson/Richland Counly
Analysis Time Period Peak Hour Analysis Year 2035 - High
|Project Description  MT 16 / MT 200 Glendive to Fairview Corridor Planning Study
I Oper.{LOS} [ Des. (N} I Plan. {vp)
Flow Inputs
Volume, V (veh/h) 654 Peak-Hour Factor, PHF 0.86
AADT(veh/h) %Trucks and Buses, P, 25
Peak-Hour Prop of AADT (veh/d) %RVs, P 0
Peak-Hour Direction Prop, D General Terrain: Leval
DDHV (vehih) Grade  Length (mi) 0.00
Driver Type Adjustment 1.00 Up/Down % 0.00
Number of Lanes 2
Calculate Flow Adjustments
fy 1.00 Er 1.2
E; 1.5 fav 0.889
Speed Inputs Calc Speed Adj and FFS
Lane Width, LW (ﬂ) 12.0 fLW (ml[h)
Total Lateral Clearance, LC (fty 120 f_. (mifh)
Access Points, A (A/mi) 0 .
. £,, (mifh)
Median Type, M . tmith
FFS (measured) 60.0 (i)
Base Free-Flow Speed, BFFS FFS (mifh) 60.0
Operations Design
Design (N)
Operational {LOS Resr 'n d Number of L N
Flow Rate, vy {pc/hiin) 427 equirec umber ot Lanas,
Speed. § (i) 60,0 Flow Rate, A {pcih)
Dpee!, . ; 1' Max Service Flow Rate {pe/fin)
(pemifin ' Design LOS
LOS A

Bicycle Level of Service
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5/14/2012



MULTILANE HIGHWAYS WORKSHEET(Dir 2)

‘Directlonai demand flow rate in outside lane, Vg, (Eg. 15-24) veh/n

Page 2 of 2

380.2
Effective width, W, (Eq. 15-29) ft 24.00
Effective speed factor, S, (Eq. 16-30) 3.19
Bicycle level of service score, BLOS (Eq. 15-31) 14.39
Bicycle level of service (Exhibit 15-4) F
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