R | S conmany, Technical Memo

To:  Steve Gramm, SDDOT

From: Steve Hoff, HDR Engineering, Inc. Project: |-190/Silver Street Study
CC:
Date: 6/22/2010 JobNo: DOT Contract 410445, Order PD-02-09

RE: Phase 1, Task 100: Baseline Analysis

This Technical Memo has been prepared to document the data, analysis and findings as outlined in the Task
100 section of the subject work order. The Technical Memo is organized by subtask and the data, analysis
and findings related to each subtask are presented in the subtask discussions.

Subtask 101 — determine extent of study area. HDR prepared a graphic showing the proposed study
area and presented the concept to the Study Team at the kick-off meeting in Rapid City on March 22. The
Study Team had no comments and the study area was determined to include the portions of the Interstate and
arterial street systems as shown in Figure 1.

The study area includes the following roadways:

Interstate 190 (entire length)

Interstate 90, west of 1-190 to east of Haines Avenue

West Boulevard, south of Omaha Street to south of 1-90
Omaha Street, west of West Boulevard to east of 5" Street
Silver Street, west of Boegel Street to West Boulevard
North Street, West Boulevard to east of Haines Avenue

Mt. Rushmore Road, south of Omaha Street to North Street
5™ Street, south of Omaha Street to North Street

Haines Avenue, North Street to north of Disk Drive
Anamosa Street, west of West Boulevard to east of Haines Avenue
Disk Drive, Howard Street to east of Haines Avenue

Interstate interchanges include:

1-90/1-190

1-90/Haines Ave.

1-190/Silver St. and adjacent ramps

Adjacent 1-90 interchange ramps necessary to analyze study area ramps operations

Arterial intersections include:

e Disk Dr./Haines Ave. e Mt. Rushmore Rd./Omaha St.

e [-90/Haines Ave. e West Blvd. (W)/Anamosa St.

e Anamosa St./Haines Ave. e West Blvd. (E)/Anamosa St.

e North St./Haines Ave. e Boegel St./Silver St.

e 5" St/Omaha St. e 1-190/Silver St./North St.

e Mt. Rushmore Rd./North St. e West Blvd./Omaha St.
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Figure 1 — Study Area

Subtask 102 — Gather existing air-photo and GIS coverage. Airphoto bases were received in March
and are being used for development of concepts and other work items. GIS coverage with database was
received from SDDOT in April. Other GIS coverage, such as utilities, from the City may be needed for
preliminary design.

Subtask 103 — Gather available traffic data from SDDOT and City. Traffic data was obtained from
SDDOT and the City and supplemented by turning movement counts performed by HDR staff. The peak
hour Interstate counts are shown in Figures 2 and 3. The peak hour arterial intersection turning movements
are shown in Figures 4 and 5.

Subtask 104 — Produce peak hour movement forecasts. Traffic forecasting information was
obtained from the regional traffic forecasting model maintained by the City and used to produce peak hour
movement forecasts. The peak hour Interstate forecasts are shown in Figures 6 and 7. The peak hour arterial
intersection turning movements are shown in Figures 8 and 9.
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Subtask 105 — Review peak hour movement forecasts with SDDOT and City. Graphics showing
the movement forecasts were delivered to SDDOT on 4/23/10 for distribution and review.

Subtask 106 — Create study area operations models and analyze existing conditions.
Operations models were created and Interstate and arterial operations were analyzed. Summaries of the
operations analysis results are shown in Tables 1-4. The analyses indicate acceptable Interstate mainline
levels of service, with all segments operating at LOS A or B under 2010 conditions. Likewise, the Interstate
ramps and weave locations operate at LOS A or B under 2010 traffic conditions. The 2010 arterial
intersection levels of service for the study area intersections are also acceptable, ranging from LOS A to C.
Analysis outputs are provided in the Appendix.

Subtask 107 — Update models for future year No Action conditions and repeat analysis. The
operations models were updated with the future year traffic forecasts and the operations analysis was
repeated, with results shown in Tables 1-5. A number of Interstate mainline segments were seen to fall to
LOS C by 2030, but all segments remained within the acceptable range. All the Interstate ramps remained
within acceptable levels of service in 2030, except the eastbound 1-90 off ramp at Haines Avenue, which
operates at LOS F. Interstate weave sections continue to operate at acceptable level of service through 2030.
Acrterial intersection levels of service are acceptable through 2030, except the intersection of Disk Dr./Haines
Ave., which operates at LOS D in the 2030 PM peak hour. Analysis outputs are provided in the Appendix.

TABLE 1 - INTERSTATE MAINLINE LEVEL OF SERVICE

2010 2030
ROUTE FROM TO AM | PM | AM PM
-190NB_ | OMAHAST. | SILVERST. ' AL A B C
__ISILVERST. ! ANAMOSAST. ! . AiAIB I B
o __LANAMOSAST. 1190 % ALA B B
1-190SB (190 SIVEROFF . AiLAIB . B
& SIVEROFF  ISIWVERON 1 A A Bl A
_____LSIVERON {OMAHAST. | AiLAIB I B
-90EB | DEADWOODST. | I-1900FF | . AlAlC C
o l1I90OFF _ 1}M90ON i A A B! B
1IFI90ON  HAINESOFF | A LA B B
. _{HAINESOFF i HAINESON ' A i A B i B
 {HAINESON [ LACROSSEOFF | . ALAIC: C
-0 WB | LACROSSEON [ HAINESOFF | . ALAICI C
. _____LHAINESOFF [ HAINESON | . A A B | B
__{HAINESON  [I-1900FF i . A LA B B
______________ iJI9OFF ‘190N i A A B B
| 1190 ON | DEADWOOD ST. Al BB C
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TABLE 2 - INTERSTATE RAMP LEVEL OF SERVICE

2010 2030
ROUTE RAMP AM PM AM PM
-190NB____ISIVEROFF A B i B i B
I ANAMOSAON ' A | B | B i B
S F90OFF ALA LA LA
19058 {190ON A A 1B B
o  SILVEROFF A LA B A
e SLVERON ' A i A i B | A
-90EB i 1900FF . A I A I B | B_
b 1190ON L A I A B | C._
b HAINESOFF  © A | B | C | F
_UMAINESON 1 A I A B !B
90WB i HAINESOFF ' A | A | B | B
. HAINESON ' A ' B | B | C_
e b F1900FF L A LA LA LA
| 1-190 ON A A A A

TABLE 3 - INTERSTATE WEAVE LEVEL OF SERVICE

2010 2030
ROUTE FROM TO AM [ PM | AM | PM
-190NB  (ANAMOSA 1190 | A A B B |
1-90 EB | 1-190 HAINES | A | B | C |
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TABLE 4 - LEVEL OF SERVICE SUMMARY

STREET INTERSECTIONS
EXISTING CONDITIONS

LEVEL OF

SERVICE V/C RATIO
INTERSECTION AM PM AM PM
HAINES/DISK A ..C_ 1031 063
HAINES/-9O A | B 026 056
HAINES/ANAMOSA i C_ . B 105 063
HAINES/NORTH i | B A 1061 054
STH/OMAHA i C_j . C_i051; 067
MT.RUSHMORE/NORTH  © A i A 1042 038
_MT.RUSHMORE/OMAHA | | C...C..1057 062
_WEST/ANAMOSA(W) [ A [ A 1027 036
_WEST/ANAMOSA(E) [ A A 10250 025
BOEGEL/SILVER [ A [ A 1021} 024
WEST/NORTH | | B! A 10340 033
WEST/OMAHA C C 0.57 0.73
TABLE 5 - LEVEL OF SERVICE SUMMARY
STREET INTERSECTIONS
2030 CONDITIONS, EXISTING NETWORK

LEVEL OF

SERVICE V/C RATIO
INTERSECTION AM | Pm [ Am | Pm
HAINES/DISK L Al D 1037} 079
HAINES/90 o ALiB._ 1045 065
HAINES/ANAMOSA i C i C_ 065! 068
HAINES/NORTH i | B B {070 065
STHIOMAHA ! C_..i.C_i070; 08
_MT.RUSHMORE/NORTH | C | B 1057 041
_MT.RUSHMORE/OMAHA i ! C_i C_ 1066 066
WEST/ANAMOSA(W)  © A i A 1028 028
'WEST/ANAMOSA(E) A A 1035} 046
BOEGEL/SILVER Al A 1025} 029
WEST/NORTH . C 1 B 1058 050
WEST/OMAHA C C 0.62 + 0.92
HDR Engineering, Inc. 6300 So Old Village Place
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Subtask 108 — Crash analysis. Crash data for the study area was provided in a geo-referenced database,
displayed in ArcGIS format. The GIS allowed display of crash locations on top of a study area map and easy
identification of crash clusters and potential crash problems needing improvements.

Overall, the Interstate system showed randomly scattered crashes, with two exceptions — the 1-90/1-190
interchange area and the weave area on eastbound 1-90, between 1-190 and Haines Avenue.

Figure 10 — Crash display 1-90/1-190 interchange area

The 1-90/1-190 interchange area (Figure 10), showed a slight concentration of crashes, but analysis of the
crash records showed no trend toward any particular type of crash. Rather, crashes appear to be related to
operating on hills and curves during winter driving conditions, as well as a number of animal-related crashes.
No particular road-related remedy is suggested, although continued attention to winter maintenance may help
control crash rates.

The crash rate for the eastbound 1-90 segment between 1-190 and Haines Avenue (Figure 11) appears fairly
high, although the rate may be skewed by the short length of the segment. Review of the crash details shows
that 83% of the crashes occurred in inclement driving conditions. Again, continued attention to winter
maintenance may help control crash rates.

Interstate segment crash rates are shown in Table 6.
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Figure 11 — Crash display 1-90 between 1-190 and Haines Avenue

TABLE 6 - INTERSTATE AREA CRASH RATES

CRASH RATE
(CRASHES PER MILLION
AREA CRASHES | MILEAGE | AADT VEHICLE MILES)
90/I-190 INTERCHANGE _ | S I 29800 . 118
1-90 EASTBOUND WEAVE, I-190 TO | | | |
HAINES | 12 01416190 | 4.83

Intersection crash rates for the arterial street intersections are shown in Table 7. The critical crash rate that
triggers improvement can vary from community to community and year to year, depending on the statistical
analysis of crash rates from a large population of intersections. While the small number of intersections in
this study do not permit calculation of a critical crash rate, arterial intersection critical rates in South Dakota
usually range in the vicinity of 0.80 — 1.20 crashes per million entering vehicles. This would point toward the
following intersections as potential candidates for improvement:

e Omaha St./West Blvd./I-190
e Omaha St./5™ St.

HDR Engineering, Inc. 6300 So Old Village Place Phone (605) 977-7740 Page 15 of 27
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e North St./Mt. Rushmore Rd.
e Haines St./I-90
e Haines St./Disk Dr.

Since this study is limited to a small number of arterial intersections, it was possible to review the crash

records for each intersection to look for trends and indications of potential problems. The crash location
display for each intersection is shown starting on the following page, along with a short summary of the

findings.

TABLE 7 - INTERSECTION CRASH RATES

NUMBER | DAILY CRASH RATE
OF (CRASHES PER MILLION ENTERING

INTERSECTION CRASHES | VEHICLES VEHICLES)
_OMAHA/WEST/I-190 7259700 120
(OMAHA/MT.RUSHMORE | 28 | 32600 : | o78 |
OMAHA/STH & 57 1 4990 . 04 ]
_NORTH/WEST/SILVER & 78000 i 080 ]
_NORTH/MT. RUSHMORE __ : 10 i 8000 : 114 ]
_HAINES/STH/NORTH ___ © 15 124000 © 057 ]
_HAINES/ANAMOSA & 16 i 25100 : 058 ]
WEST/ANAMOSA | 3 | 6000 : 046
HAINES/I-SO i . 25900 ¢ a1 ]

HAINES/DISK .31 | 27,800 | 1.02
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Omaha Street

Omaha St./West Blvd./I-190

A total of 72 crashes were reported in three years (2007, 2008, 2009). Over 72% of the crashes were rear-
end, while over 18% were angle crashes. The crash display indicates that many of the crashes are occurring
after vehicles have crossed the stop-bar and entered the intersection. This suggests that rear-end crashes may
be occurring due to downstream congestion and downstream merging. Some potential countermeasures may
include:

o Downstream acceleration lane for southbound to westbound right turn.

e Check peak hour queues on southbound West Boulevard.

e Check lane marking for double left turn lanes to reduce vehicles drifting into others’ paths.

HDR Engineering, Inc. 6300 So Old Village Place Phone (605) 977-7740 Page 17 of 27
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Omaha St./Mt. Rushmore Rd.

A total of 28 crashes were reported in three years (2007 — 2009), split primarily between rear-end (50%) and
angle (32%) crashes. Crash locations are scattered around the intersection, although a concentration may be
developing related to the westbound to southbound left turn. No other trends were noted or improvements
suggested.
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Omaha St./5" St.

A total of 57 crashes were reported in three years (2007 — 2009), split primarily between rear-end (72%) and
angle (21%) crashes. The majority of the crashes appear to be occurring in the center of the intersection in
line with left turn lanes. It is possible that some of the rear-end accidents are occurring due to downstream
congestion, perhaps related to railroad operations in the vicinity.
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1-190/West Blvd./Silver St./North St.

A total of 13 crashes were reported at this location, but 6 of the 13 were single-vehicle crashes actually on I-
190 in inclement weather conditions. Seven of the 13 were listed as intersection-related. There were an
insufficient number of crashes to establish trends or suggest crash-related improvements.
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Mt. Rushmore Rd./North St./Allen St.

A total of 10 crashes were reported in three years (2007 — 2009), split primarily between rear-end (30%) and
angle (60%) crashes. The intersection is currently operating with all-way stop control. Intersections of this
type typically have a slightly higher critical crash rate than larger signal-controlled arterial intersections. It
appears that the crash rate at this intersection may not be critical and that the majority of the crashes are
related to driver difficulties in determining right-of-way. The location does not currently meet the number of
crashes necessary to warrant conversion to a traffic signal, but conditions should continue to be monitored in
the future.
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Haines Avenue
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Haines Ave./5" St./North St.

A total of 15 crashes were reported in three years (2007 — 2009), split primarily between rear-end (27%) and
angle (67%) crashes. Most of the crashes were related to drivers failing to yield or not obeying the traffic
signals. No other trends were noted and the crash rate does not appear to be critical. No crash-related

improvements were suggested.
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Haines Ave./Anamosa St.

A total of 16 crashes were reported in three years (2007 — 2009), split primarily between rear-end (31%) and
angle (50%) crashes. Most of the crashes were related to drivers failing to yield or not obeying the traffic
signals. No other trends were noted and the crash rate does not appear to be critical. No crash-related

improvements were suggested.
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Anamosa St./West Blvd.

A total of 3 crashes were reported in three years (2007 — 2009). No trends were noted and the crash rate does
not appear to be critical. No crash-related improvements were suggested.
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Haines Avenue
-

1-90/Haines Ave.

A total of 40 crashes were reported in the interchange area in a three year period (2007-2009). A large
portion of the crashes (43%) occurred during inclement driving conditions and it appears that a significant
number involved single-vehicle incidents on 1-90. A cluster of rear-end crashes appears to be developing in
the southbound lanes of Haines Ave., south of the interchange. One potential cause for this cluster may be the
interaction of vehicles trying to turn left onto Knollwood Dr. The intersection influence areas of these two
intersections appear to overlap, making it difficult for drivers to react in time to avoid collisions. While
Knollwood Drive serves businesses and residences fronting 1-90, safety concerns may require rerouting
Knollwood traffic in the future.
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| Haines Avenue |

Haines Ave./Disk Drive

A total of 31 crashes were reported in the three reporting years (2007-2009). They were comprised primarily
of rear-end (45%) and angle (48%) crashes. Failure to yield citations were prevalent in the crash records,
indicating that some drivers may be using the yellow, all-red and red portions of the turning phases to
continue to turn under congested conditions. The intersection crash rate may not reach the critical threshold
in a city-wide statistical analysis, but operations at the intersection should be reviewed as development
continues and volumes rise.
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APPENDIX
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
B0 ﬁsumifh . . Oper. (LOS) FFS, N, v, L0S, S, D
&0 60 milh 7 7 Des. (N) FFS, LOS, v, N,S,D
5 55 mill - R Des. (v FFS, LOS, N ¥ S.D
g 50 wosa_ " 8”7 [c- LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 3/25/2010
Agency or Company HDR Highway/Direction of Travel -90
Ana|y5i5 Period/Year AM 2010 From/To Deadwood on/I-190 off
Comment eastbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 1170 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT x K x D veh/h O Level & Rolling O Mountainous
Driver type ﬂ/CommuIerfWeekday 0 Recreational/Weekend Grade Length mi  Up/Down %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 2.0
. 2.5 = 1 0.913
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 696 pe/hfin N assumed
S 65.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 10.7 pe/ifin L0S
LOS A
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP DCJrh-"In VF= (PHF X rN X [H\I' X [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume

HiCAP™2.0.0.0
©Catalina Engineering, Inc.
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
B0 ﬁsumifh . . Oper. (LOS) FFS, N, v, L0S, S, D
&0 60 milh 7 7 Des. (N) FFS, LOS, v, N,S,D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N ¥ S.D
& 50 sA_" LB e LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£ d’fg} o w7 58T gu™ | |
=7 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 3/25/2010
Agency or Company HDR Highway/Direction of Travel -90
Analysis Period/Year AM 2010 From/To 1-190 off/1-190 on
Comment eastbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 840 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday 0 Recreational/Weekend Grade Length 0.4 mi  Up/Down 20 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 470 pe/hfin N assumed
S 65.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 7.2 pe/ifin L0S
LOS A
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP DCJrh-"In VF= (PHF X rN X [H\I' X [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
B0 ﬁsumifh . . Oper. (LOS) FFS, N, v, L0S, S, D
&0 60 milh 7 7 Des. (N) FFS, LOS, v, N,S,D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N v S.D
g 50 sA_" LB I LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 3/25/2010
Agency or Company HDR Highway/Direction of Travel -90
Analysis Period/Year AM 2010 From/To 1-190 on/Haines off
Comment eastbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 1230 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday Q Recreational/Weekend Grade Length 0.1 mi  Up/Down 20 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 3 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 459 pe/hfin N assumed
S 65.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 7.1 pe/ifin L0S
LOS A
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP pc/h/ln VF= (PHF x rN X fygy % [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
B0 ﬁsumifh . . Oper. (LOS) FFS, N, v, L0S, S, D
&0 60 milh 7 7 Des. (N) FFS, LOS, v, N,S,D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N ¥ S.D
g 50 sA_" LB I LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 3/25/2010
Agency or Company HDR Highway/Direction of Travel -90
Ana|y5i5 Period/Year AM 2010 From/To Haines off/Haines on
Comment eastbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 1010 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday Q Recreational/Weekend Grade Length 0.4 mi Up/Down 10 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 565 pe/hfin N assumed
S 65.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 8.7 pe/ifin L0S
LOS A
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP DCJrh-"In VF= (PHF X rN X [H\I' X [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

E feefoviped IS=Iah_ A Application Input Qutput
B0 s mih o . Oper. (LOS) FFS, N, v, L0S, S, D
&0 60 milh 7 7 Des. (N) FFS, LOS, v, N,S,D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N ¥ S.D
g 50 sA_" LB I LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 3/25/2010
Agency or Company HDR Highway/Direction of Travel -90
Ana|y5i5 Period/Year AM 2010 From/To Haines on/Lacrosse off
Comment eastbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 1240 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday Q Recreational/Weekend Grade Length 0.6 mi  Up/Down 10 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 693 pe/hfin N assumed
S 65.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 10.7 pe/ifin L0S
LOS A
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP DCJrh-"In VF= (PHF X rN X [H\I' X [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume

HiCAP™2.0.0.0
©Catalina Engineering, Inc.

Project - 90 exist mainline5
Tof1



CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

E feefoviped IS=Iah_ A Application Input Qutput
B0 s mih o . Oper. (LOS) FFS, N, v, L0S, S, D
&0 60 milh 7 7 Des. (N) FFS, LOS, v, N,S,D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N ¥ S.D
g 50 sA_" LB I LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 3/25/2010
Agency or Company HDR Highway/Direction of Travel -90
Ana|y5i5 Period/Year AM 2010 From/To Lacrosse on/Haines off
Comment westbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 1240 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday Q Recreational/Weekend Grade Length 0.5 mi  Up/Down 0.1 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 693 pe/hfin N assumed
S 65.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 10.7 pe/ifin L0S
LOS A
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP DCJrh-"In VF= (PHF X rN X [H\I' X [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
B0 ﬁsumifh . . Oper. (LOS) FFS, N, v, L0S, S, D
&0 60 milh 7 7 Des. (N) FFS, LOS, v, N,S,D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N ¥ S.D
g 50 sA_" LB I LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 3/25/2010
Agency or Company HDR Highway/Direction of Travel -90
Ana|y5i5 Period/Year AM 2010 From/To Haines off/Haines on
Comment westbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 1130 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday Q Recreational/Weekend Grade Length 0.5 mi  Up/Down 0.1 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 632 pe/hfin N assumed
S 65.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 9.7 pe/ifin L0S
LOS A
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP DCJrh-"In VF= (PHF X rN X [H\I' X [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
B0 ﬁsumifh . . Oper. (LOS) FFS, N, v, L0S, S, D
&0 60 milh 7 7 Des. (N) FFS, LOS, v, N,S,D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N v S.D
g 50 sA_" LB I LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 3/25/2010
Agency or Company HDR Highway/Direction of Travel -90
Analysis Period/Year AM 2010 From/To Haines on/I-190 off
Comment westbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 1320 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday Q Recreational/Weekend Grade Length 0.4 mi Up/Down 20 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 3 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 492 pe/hfin N assumed
S 65.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 7.6 pe/ifin L0S
LOS A
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP pc/h/ln VF= (PHF x rN X fygy % [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
B0 ﬁsumifh . . Oper. (LOS) FFS, N, v, L0S, S, D
&0 60 milh 7 7 Des. (N) FFS, LOS, v, N,S,D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N ¥ S.D
& 50 sA_" LB e LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£ d’fg} o w7 58T gu™ | |
=7 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 3/25/2010
Agency or Company HDR Highway/Direction of Travel -90
Analysis Period/Year AM 2010 From/To 1-190 off/1-190 on
Comment westbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 790 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday 0 Recreational/Weekend Grade Length 0.4 mi  Up/Down 20 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 442 pe/hfin N assumed
S 65.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 6.8 pe/ifin L0S
LOS A
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP DCJrh-"In VF= (PHF X rN X [H\I' X [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

E ﬂ*‘ﬂ"-”wmﬂsﬁm—— —-— | Application Input Qutput
g0 ﬁsumifh . T Oper. (LOS) FFS, N, v, L0S, S, D
&0 60 milh 7 7 : . Des. (N) FFS, LOS, v, N,S,D
5 55 mill - R Des. (v FFS, LOS, N ¥ S.D
& 50 wosa_ " 8”7 [c- LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 & & A~ R T | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
= 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 3/25/2010
Agency or Company HDR Highway/Direction of Travel -90
Ana|y5i5 Period/Year AM 2010 From/To 1-190 on/Deadwood off
Comment westbound
o Q 0 a Q u}
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 1060 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT x K x D veh/h O Leel o Roling O Mountainous
Driver type ﬂ/CommuIerfWeekday O Recreational/Weekend Grade Length mi  Up/Down %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 2.0
. 2.5 = 1 0.913
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHY
Vo= " PHF x";‘ Xy x ) 631 pe/h/in N assumed
S 65.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 9.7 pe/ifin L0S
LOS A
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHY
UP DCJrh-"In VF= (PHF X rN X [H\I' X [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mith D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
B0 ﬁsumifh . . Oper. (LOS) FFS, N, v, L0S, S, D
&0 60 milh 7 7 : . Des. (N) FFS, LOS, v, N,S,D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N ¥ S.D
& 50 sA_" LB e LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£ d’fg} o w7 58T gu™ | |
=7 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 3/25/2010
Agency or Company HDR Highway/Direction of Travel !-190
Ana|y5i5 Period/Year AM 2010 From/To Omaha St./Silver St. off
Comment northbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 970 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday 0 Recreational/Weekend Grade Length 0.1 mi  Up/Down 02 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
Er (Q Field data?) = P - 1) + PelEg - 1) 0972
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fic (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 55.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 542 pefhiin N assumed
S 55.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 9.9 pe/ifin L0S
LOS A
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP DCJrh-"In VF= (PHF X rN X [H\I' X [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifin LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flowrate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
B0 ﬁsumifh . . Oper. (LOS) FFS, N, v, L0S, S, D
& 0 Y 7 Des. (N) FFS, LOS, v, N,S, D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N ¥ S.D
g 50 sA_" LB I LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 3/25/2010
Agency or Company HDR Highway/Direction of Travel !-190
Ana|y5i5 Period/Year AM 2010 From/To Silver St. off Anamosa on
Comment northbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 560 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday Q Recreational/Weekend Grade Length 0.9 mi  Up/Down 20 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
i 2.0 = 1 0.949
Er (Q Field data?) = P - 1) + PelEg - 1) 0949
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fic (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 55.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 321 pe/hfin N assumed
S 55.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 5.8 pe/ifin L0S
LOS A
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP DCJrh-"In VF= (PHF X rN X [H\I' X [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flowrate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
B0 ﬁsumifh . . Oper. (LOS) FFS, N, v, L0S, S, D
&0 60 milh 7 7 Des. (N) FFS, LOS, v, N,S,D
5 55 mill - R Des. (v FFS, LOS, N v S.D
g 50 wosa_ " 8”7 [c- LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 3/25/2010
Agency or Company HDR Highway/Direction of Travel !-190
Analysis Period/Year AM 2010 From/To Anamosa on/I-90 off
Comment northbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 660 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday Q Recreational/Weekend Grade Length 0.2 mi  Up/Down 20 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 55.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 369 pe/hfin N assumed
S 55.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 6.7 pe/ifin L0S
LOS A
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP pc/h/ln VF= (PHF x rN X fygy % [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
B0 ﬁsumifh . . Oper. (LOS) FFS, N, v, L0S, S, D
&0 60 milh 7 7 Des. (N) FFS, LOS, v, N,S,D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N v S.D
g 50 sA_" LB I LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 3/25/2010
Agency or Company HDR Highway/Direction of Travel !-190
Analysis Period/Year AM 2010 From/To Silver on/Omaha
Comment Southbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 980 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday Q Recreational/Weekend Grade Length 0.1 mi  Up/Down 02 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 55.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 548 pe/hfin N assumed
S 55.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 10.0 pe/ifin L0S
LOS A
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP pc/h/ln VF= (PHF x rN X fygy % [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
B0 ﬁsumifh . . Oper. (LOS) FFS, N, v, L0S, S, D
& 0 Y 7 Des. (N) FFS, LOS, v, N,S, D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N v S.D
g 50 sA_" LB I LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 3/25/2010
Agency or Company HDR Highway/Direction of Travel !-190
Ana|y5i5 Period/Year AM 2010 From/To Silver off/Silver on
Comment Southbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 700 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday Q Recreational/Weekend Grade Length 0.5 mi  Up/Down 20 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 55.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 391 pe/hfin N assumed
S 55.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 7.1 pe/ifin L0S
LOS A
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP DCJrh-"In VF= (PHF X rN X [H\I' X [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
B0 ﬁsumifh . . Oper. (LOS) FFS, N, v, L0S, S, D
&0 60 milh 7 7 Des. (N) FFS, LOS, v, N,S,D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N ¥ S.D
g 50 sA_" LB I LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 3/25/2010
Agency or Company HDR Highway/Direction of Travel !-190
Ana|y5i5 Period/Year AM 2010 From/To 1-90 on/Silver St. off
Comment Southbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 860 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday 0 Recreational/Weekend Grade Length 0.7 mi  Up/Down 20 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 55.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 481 pe/hfin N assumed
S 55.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 8.7 pe/ifin L0S
LOS A
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP DCJrh-"In VF= (PHF X rN X [H\I' X [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information
Anaws[ Laughlin
Agency or Company HDR
Analysis Period/Year AM

Comment Comments

2010

Site Information

Jurisdiction/Date Jurisdiction 3/25/2010
Freeway/Direction of Travel 1-90
Junction EB 1-190 off

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
Q Yes Q On | Merge ' Diverge o Yes 4 on
o Right side O Left side
¥ No Q Oof Number of freeway lanes 2 0 No O of
Lyp = ft Number of ramp lanes 1 Lyown = 1850 ft
V, = veh/h Length of ramp roadway 1340 ft Vp = 390 veh/h
Skf = 65.0  mi/h Sk = 50.0  mi/h
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp

F _ | 1170 | 092 | 5 00930 Q0 100 | 1367

R _ | 330 092 | 5 Q0.930/Q 1.00 386

u 0 0.976 O 1.00

‘o 390 0.92 5 0 0.930 |0 1.00 456

Merge Areas

Diverge Areas

Estimation of v4,

Estimation of v4,

Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp
Leq = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)
Prw = using Equation (Exhibit 25-5) Prp=__1.000 _ using Equation (Exhibit 25-12)
Vip = pc/h vip= _ 1367  pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? ' Actual Maximum LOS F?
N ' Ve = Vg 1367 See Exhibit 25-14 '
Vig See Exhibit 25-7 = 1357 4400: Al
Ve12 4600: Al Vig = VE — VR 982 See Exhibit 25-14
Vg 330 See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = pc/mifin D= 3.9 pe/mifln

L0S = (Exhibit 25-4) L0S = A (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = (Exhibit 25-19) D, = 0.268 (Exhibit 25-19)

Sp= mi/h (Exhibit 25-19) Sp= 58.8 mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= mi/h (Equation 25-14) S= 58.8 mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Project - 90-190 eb off

©Catalina Engineering, Inc. 1of 1



CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 3/25/2010
Agency or Company HDR Freeway/Direction of Travel |-90
Analysis Period/Year AM 2010 Junction EB 1-190 on
Comment Comments
o Operational (LOS) Q Design (Ly, Lp, or N) Q Planning (LOS) O Planning (L, Lp, or N)
Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
d VYes Q On Merge | Diverge o Yes Q On
o o Right side O Left side
0 No o Number of freeway lanes 2 0 No d off
Lyp = 1850 Number of ramp lanes 1 Lgown= 730 ft
V, = 330 veh/h Length of ramp roadway _ 1570 & Vp = 220 veh/h
Skf = 65.0  mi/h Sk = 50.0  mi/h
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF | %HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp
F _ | 840 | 092 5 00930 Q 1.00 982
'R 390 0.92 5 0 0.930|/4 1.00 456
Y 330 0.92 5 0 0.930/Q 1.00 386
o 220 0.92 5 0 0.930 |0 1.00 257
Merge Areas Diverge Areas
Estimation of v4, Estimation of v4,
Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp
Leq = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)
Pem= _1.000  using Equation (Exhibit 25-5) Prp = using Equation (Exhibit 25-12)
vip= 982 pc/h Vip= __pch
Capacity Checks Capacity Checks
Actual Maximum LOS F? ' Actual Maximum LOS F?
See Extibit 25.7 Ve = Vg ' See Exhibit 25-14 '
Vio 1437 ee Exhibit 25- Vi ' 4400: Al
v 4600: Al Vig = VE — VR See Exhibit 25-14
Rz 1437 ™ See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = 6.6 pc/mifin D= pe/mifln

LOS = A (Exhibit 25-4) LOS = (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = 0.180 (Exhibit 25-19) Dy = (Exhibit 25-19)

Sp= 60.9 mi/h (Exhibit 25-19) Sg= mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) Sp= mi/h (Exhibit 25-19)

S= 60.9 mi/h (Equation 25-14) S= mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Project - 90-190 eb on

©Catalina Engineering, Inc.
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CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Analyst Laughlin

Agency or Company HDR

Analysis Period/Year AM 2010

Comment Comments

Jurisdiction/Date

Junction

Site Information

Jurisdiction 3/25/2010

Freeway/Direction of Travel 1-90
EB 90 Haines off

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
d Yes o On | Merge o Diverge o Yes 4 on
o Right side O Left side
0 No Q Oof Number of freeway lanes 3 0 No O of
Lyp = 730 ft Number of ramp lanes 1 Lgown = 2330 ft
V, = 390 veh/h Length of ramp roadway _ 1130 Vp = 230 veh/h
Skf = 65.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp

VF _ | 1230 | 0.92 5 00930 Q 1.00 1437

R _ 220 0.92 5 009300 1.00 257

Y 390 0.92 5 g 0930/ 1.00 456

o 230 0.92 5 0 09300 1.00 269

Merge Areas Diverge Areas
Estimation of vy, Estimation of vy,
Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp

Leg = (Equation 25-2 or 25-3) Lgg= _ 5392  (Equation 25-8 or 25-9)

Prw = using Equation (Exhibit 25-5) Prp=_1.038  using Equation 6 (Exhibit 25-12)

Vip = pc/h vip= _ 1482  pc/h

Capacity Checks Capacity Checks

Actual Maximum LOS F?  Actual Maximum LOS F?
N ' Ve = Vg 1437 See Exhibit 25-14 '
‘Fo See Exhibit 25-7 Vi | 1482 4400: Al
Varz 4600: Al Vio = Vg — VR 1180 See Exhibit 25-14
Vg 220 See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = pc/mifin D= 6.8 pe/mifln

L0S = (Exhibit 25-4) L0S = A (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = (Exhibit 25-19) D, = 0.321 (Exhibit 25-19)

Sp= mi/h (Exhibit 25-19) Sp= 57.6 mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= 71.3 mi/h (Exhibit 25-19)

S= mi/h (Equation 25-14) S= 57.3 mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Project - 90 haines eb off

©Catalina Engineering, Inc.
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CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Analyst Laughlin

Agency or Company HDR

Analysis Period/Year AM 2010

Comment Comments

Jurisdiction/Date

Junction

Site Information

Jurisdiction 3/25/2010

Freeway/Direction of Travel 1-90
EB 90 Haines on

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
d Yes Q On Merge | Diverge o Yes Q On
o o Right side O Left side
0 No o Number of freeway lanes 2 0 No d off
Lyp = 2330  ft Number of ramp lanes 1 Lyown = 2910
V, = 220 veh/h Length of ramp roadway 1270 ft Vp = 230 veh/h
Skf = 65.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp

VF _ | 1010 | 0.92 5 00930 Q 1.00 1180

R _ 230 0.92 5 00930 0 1.00 | 269

Y 220 0.92 5 0 0.930 /O 1.00 257

o 230 0.92 5 0 0.930 |0 1.00 269

Merge Areas Diverge Areas
Estimation of vy, Estimation of vy,
Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp

Leq = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)

Pem= _1.000  using Equation (Exhibit 25-5) Prp = using Equation (Exhibit 25-12)

Vi = 1180 pc/h Vip = pc/h

Capacity Checks Capacity Checks

Actual Maximum LOS F? ' Actual Maximum LOS F?
See Extibit 25.7 ' Ve = Vg See Exhibit 25-14 '
Vio 1449 ee Exhibit 25- Vi ' 4400: Al
v 4600: Al Vig = VE — VR See Exhibit 25-14
Rz 1449 ™ See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = 8.7 pc/mifin D= pe/mifln

LOS = A (Exhibit 25-4) LOS = (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = 0.223 (Exhibit 25-19) Dy = (Exhibit 25-19)

Sp= 59.9 mi/h (Exhibit 25-19) Sp= mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= 59.9 mi/h (Equation 25-14) S= mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Project - 90 haines eb on
©Catalina Engineering, Inc. 1of 1



CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Analyst Laughlin

Agency or Company HDR

Analysis Period/Year AM 2010

Comment Comments

Jurisdiction/Date

Junction

Site Information

Jurisdiction 3/25/2010

Freeway/Direction of Travel 1-90
WB Haines off

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
d Yes o On | Merge o Diverge o Yes 4 on
o Right side O Left side
0 No Q Oof Number of freeway lanes 2 0 No O of
Lyp = 2400  ft Number of ramp lanes 1 Lgown = 2900 ft
V, = 220 veh/h Length of ramp roadway _ 1390 Vp = 190 veh/h
Skf = 65.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp

VF _ | 1240 | 0.92 5 00930 Q 1.00 1449

R | | 110 0.92 5 g 0930/ 1.00 _ 129

Y 220 0.92 5 0 0.930 O 1.00 257

‘o 190 0.92 5 0 0.930/ 0 1.00 222

Merge Areas

Diverge Areas

Estimation of v4,

Estimation of v4,

Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp
Leq = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)
Prw = using Equation (Exhibit 25-5) Prp=__1.000 _ using Equation (Exhibit 25-12)
Vip = pc/h vip= _ 1449  pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? ' Actual Maximum LOS F?
N ' Ve = Vg 1449 See Exhibit 25-14 '
‘Fo See Exhibit 25-7 Vi 1449 4400: Al
Ve12 4600: Al Vig = VE — VR 1320 See Exhibit 25-14
Vg 110 See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = pc/mifin D= 4.2 pe/mifln

L0S = (Exhibit 25-4) L0S = A (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = (Exhibit 25-19) D, = 0.310 (Exhibit 25-19)

Sp= mi/h (Exhibit 25-19) Sp= 57.9 mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= mi/h (Equation 25-14) S= 57.9 mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Project - 90 haines wb off

©Catalina Engineering, Inc.
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CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Analyst Laughlin

Agency or Company HDR

Analysis Period/Year AM 2010

Comment Comments

Jurisdiction/Date

Junction

Site Information

Jurisdiction 3/25/2010

Freeway/Direction of Travel 1-90
WB Haines on

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
d Yes Q On Merge | Diverge o Yes Q On
o o Right side O Left side
0 No o Number of freeway lanes 2 0 No d off
Lyp = 2500  ft Number of ramp lanes 1 Lyown = 2220 ft
V, = 110 veh/h Length of ramp roadway 1170 ft Vp = 530 veh/h
Skf = 65.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp

VF _ | 1130 | 0.92 5 00930 Q 1.00 1320

R _ | 100 0.92 5 00930 0 1.00 | 117

Y 110 0.92 5 0 0.930/Od 1.00 129

‘o 530 0.92 5 0 0.930/ 0 1.00 619

Merge Areas Diverge Areas
Estimation of vy, Estimation of vy,
Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp

Leq = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)

Pem= _1.000  using Equation (Exhibit 25-5) Prp = using Equation (Exhibit 25-12)

Vi = 1320  pc/h Vip = pc/h

Capacity Checks Capacity Checks

Actual Maximum LOS F? ' Actual Maximum LOS F?
See Extibit 25.7 ' Ve = Vg See Exhibit 25-14 '
Vio 1437 ee Exhibit 25- Vi ' 4400: Al
v 4600: Al Vig = VE — VR See Exhibit 25-14
Rz 1437 Y See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = 9.3 pc/mifin D= pe/mifln

LOS = A (Exhibit 25-4) LOS = (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = 0.232 (Exhibit 25-19) Dy = (Exhibit 25-19)

Sp= 59.7 mi/h (Exhibit 25-19) Sp= mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= 59.7 mi/h (Equation 25-14) S= mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Project - 90 haines wb on
©Catalina Engineering, Inc. 1of 1



CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Analyst Laughlin

Agency or Company HDR

Analysis Period/Year AM 2010

Comment Comments

Jurisdiction/Date

Junction

Site Information

Jurisdiction 3/25/2010

Freeway/Direction of Travel 1-90
WB 190 off

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
d Yes o On | Merge o Diverge o Yes 4 on
o Right side O Left side
0 No Q Oof Number of freeway lanes 3 0 No O of
Lyp = 2220  ft Number of ramp lanes 1 Lyown = 2070 ft
V, = 190 veh/h Length of ramp roadway 2690 Vp = 270 veh/h
Skf = 65.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp

VF _ | 1320 | 0.92 5 00930 Q 1.00 1542

R _ | 530 0.92 5 100930 Q0 1.00 | 619

Y 190 0.92 5 0 0.930/Q 1.00 222

‘o 270 0.92 5 0 0.930/ 0 1.00 315

Merge Areas Diverge Areas
Estimation of vy, Estimation of vy,
Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp

Leg = (Equation 25-2 or 25-3) Lgg= 3737 (Equation 25-8 or 25-9)

Pew = using Equation (Exhibit 25-5) Pip=_0.717  using Equation 6 (Exhibit 25-12)

Vip = pc/h vip= _ 1281  pc/h

Capacity Checks Capacity Checks

Actual Maximum LOS F?  Actual Maximum LOS F?
N ' Ve = Vg 1542 See Exhibit 25-14 '
‘Fo See Exhibit 25-7 Vi | 1281 4400: Al
Ve12 4600: Al Vig = VE — VR 923 See Exhibit 25-14
Vg 530 See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = pc/mifin D= -8.9 pe/mifln

L0S = (Exhibit 25-4) L0S = A (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = (Exhibit 25-19) D, = 0.354 (Exhibit 25-19)

Sp= mi/h (Exhibit 25-19) Sp= 56.9 mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= 71.3 mi/h (Exhibit 25-19)

S= mi/h (Equation 25-14) S= 58.9 mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Project - 90-190 wb off

©Catalina Engineering, Inc.
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CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information
Anaws[ Laughlin
Agency or Company HDR
Analysis Period/Year AM

Comment Comments

2010

Site Information

Jurisdiction/Date Jurisdiction 3/25/2010
Freeway/Direction of Travel 1-90
Junction WB 190 on

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
g Ves Q on Merge =) Diverge Q Yes Q on
o o Right side O Left side o
0 No o Number of freeway lanes 2 No O of
Lyp = 2070 fit Number of ramp lanes 1 Liown = fi
V, = 530 veh/h Length of ramp roadway 4410 ¢ Vp = veh/h
Skf = 65.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp
VF _ | 790 | 092 | 5 009301 100 | 923
R _ 270 092 | 5 00930|0 1.00 315
Y 530 0.92 5 g 0930/ 1.00 619
Vo Q09760 1.00
Merge Areas Diverge Areas
Estimation of v4, Estimation of v4,
Viz=V¢ " Pey Viz=Vg + (Ve = Vp)Ppp
Leg = (Equation 25-2 or 25-3) Leg= — (Equation 25-8 or 25-9)
Pem= _1.000  using Equation (Exhibit 25-5) Prp = using Equation (Exhibit 25-12)
vip= 923 pc/h Vi = pe/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? ' Actual Maximum LOS F?
See Extibit 25.7 ' Ve = Vg See Exhibit 25-14 '
Vio 1239 ee Exhibit 25- Vi ' 4400: All
v 4600: Al Vig = VE — VR See Exhibit 25-14
Rz 1239 ™ See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = -12.7 pc/mifin D= pe/mifln

LOS = A (Exhibit 25-4) LOS = (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = -0.062 (Exhibit 25-19) Dy = (Exhibit 25-19)

Sp= 66.4 mi/h (Exhibit 25-19) Sp= mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= 66.4 mi/h (Equation 25-14) S= mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Project - 90-190 wb on
©Catalina Engineering, Inc. 1of 1



CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information
Anaws[ Laughlin
Agency or Company HDR
Analysis Period/Year AM

Comment Comments

2010

Site Information

Jurisdiction/Date Jurisdiction 3/25/2010
Freeway/Direction of Travel 1-190
Junction NB Silver off

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain  Specific grade Ramp terrain Specific grade
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
Q Yes Q On | Merge ' Diverge o Yes 4 on
o Right side O Left side
¥ No Q Oof Number of freeway lanes 2 0 No O of
Lyp = fit Number of ramp lanes 1 Lyown = 2470
V, = veh/h Length of ramp roadway 410 ft Vp = 100 veh/h
Skf = 55.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp

VF _ | 970 | 092 | 5 00976 10 100 | 1081

VR 410 0.92 5 0 0.976|Q 1.00 457

u 0 0.976 O 1.00

‘o 100 0.92 5 0 0.930 0 1.00 117

Merge Areas

Diverge Areas

Estimation of v4,

Estimation of v4,

Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp
Leq = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)
Prw = using Equation (Exhibit 25-5) Prp=__1.000 _ using Equation (Exhibit 25-12)
Vip = pc/h vi= _ 1081  pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? ' Actual Maximum LOS F?
N ' Ve = Vg 1081 See Exhibit 25-14 '
Vig See Exhibit 25-7 = 1081 4400: Al
Ve12 4600: Al Vig = VE — VR 624 See Exhibit 25-14
Vg 410 See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = pc/mifin D= 9.9 pe/mifln

L0S = (Exhibit 25-4) L0S = A (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = (Exhibit 25-19) D, = 0.339 (Exhibit 25-19)

Sp= mi/h (Exhibit 25-19) Sp= 50.6 mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= mi/h (Equation 25-14) S= 50.6 mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Project - 190silver nb off

©Catalina Engineering, Inc.
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CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information
Anaws[ Laughlin
Agency or Company HDR
Analysis Period/Year AM

Comment Comments

2010

Site Information

Jurisdiction/Date Jurisdiction 3/25/2010
Freeway/Direction of Travel 1-190
Junction NB Anamosa on

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
d Yes Q On Merge | Diverge o Yes Q On
o o Right side O Left side
0 No o Number of freeway lanes 2 0 No d off
Lyp = 4470 ft Number of ramp lanes 1 Lyown = 1200
V, = 410 veh/h Length of ramp roadway 470 ft Vp = 390 veh/h
Skf = 55.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp

VF _ | 560 | 0.92 5 00930 Q 1.00 654

R _ | 100 0.92 5 00930 0 1.00 | 117

" 410 0.92 5 0 0.930 O 1.00 479

o 390 0.92 5 0 09300 1.00 456

Merge Areas Diverge Areas
Estimation of v4, Estimation of v4,
Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp

Leq = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)

Pem= _1.000  using Equation (Exhibit 25-5) Prp = using Equation (Exhibit 25-12)

vip= _ 654  pc/h Viz = pc/h

Capacity Checks Capacity Checks

Actual Maximum LOS F? ' Actual Maximum LOS F?
See Extibit 25.7 ' Ve = Vg See Exhibit 25-14 '
i e e BrhibIt 2o iz ' 4400: Al
v 4600: Al Vig = VE — VR See Exhibit 25-14
Rz il ™ See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = 8.5 pc/mifin D= pe/mifln

LOS = A (Exhibit 25-4) LOS = (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = 0.287 (Exhibit 25-19) Dy = (Exhibit 25-19)

Sp= 51.3 mi/h (Exhibit 25-19) Sp= mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= 51.3 mi/h (Equation 25-14) S= mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Project - 190-Anamosa nb on
©Catalina Engineering, Inc. 1of 1



CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Anaws[ Laughlin
Agency or Company HDR
Analysis Period/Year AM

Comment Comments

2010

Site Information

Jurisdiction/Date Jurisdiction 3/25/2010
Freeway/Direction of Travel 1-190
Junction NB 90 off

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
d Yes o On | Merge ﬁDwerge Q Yes Q On
o Right side O Left side o
0 No Q Oof Number of freeway lanes 2 No O of
Lyp = 1200 fit Number of ramp lanes 1 Liown = fi
V, = 100 veh/h Length of ramp roadway 1570 ft Vp = veh/h
Skf = 55.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy fo v=_ V
(veh/day) (veh/h) Field data if checked PHF fiy fy

F _ | 660 | 092 | 5 009301 100 | 771

R _ | 390 092 | 5 Q0.930/Q 1.00 456

Y 100 0.92 5 0 0.930/Od 1.00 117

Yp Q09760 1.00

Merge Areas

Diverge Areas

Estimation of v4,

Estimation of v4,

Viz= Vi " Pemy V12 = Vg + (Vg = Vp)Ppp
Leg = (Equation 25-2 or 25-3) Leg= — (Equation 25-8 or 25-9)
Prw = using Equation (Exhibit 25-5) Prp=__1.000 _ using Equation (Exhibit 25-12)
Vip = pc/h Vip= __ {71 pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? ' Actual Maximum LOS F?
N ' Ve = Vg 771 See Exhibit 25-14 '
Vig See Exhibit 25-7 = : 1 4400: Al
Ve12 4600: Al Vig = VE — VR 315 See Exhibit 25-14
Vg 390 See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = pc/mifin D= -3.2 pe/mifln

L0S = (Exhibit 25-4) L0S = A (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = (Exhibit 25-19) D, = 0.339 (Exhibit 25-19)

Sp= mi/h (Exhibit 25-19) Sp= 50.6 mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= mi/h (Equation 25-14) S= 50.6 mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Project - 190-90 nb off

©Catalina Engineering, Inc. 1of 1



CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information
Anaws[ Laughlin
Agency or Company HDR
Analysis Period/Year AM

Comment Comments

2010

Site Information

Jurisdiction/Date Jurisdiction 3/25/2010
Freeway/Direction of Travel 1-190
Junction SB 90 on

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
Q Yes Q Oon Merge | Diverge o Yes Q on
o Right side O Left side
¥ No Q Oof Number of freeway lanes 2 0 No d off
Lyp = ft Number of ramp lanes 1 Lyown = 3920t
V, = veh/h Length of ramp roadway 1340 ft Vp = 160 veh/h
Skf = 55.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp

VF _ | 53 | 092 | 5 009301 100 | 619

R _ | 330 092 | 5 |00930 1 100 386

" 0 0.976 O 1.00

‘o 160 0.92 5 0 0.930 0 1.00 187

Merge Areas

Diverge Areas

Estimation of v4,

Estimation of v4,

Viz=V¢ " Pey Viz=Vg + (Ve = Vp)Ppp

Leg = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)

Pem= _1.000  using Equation (Exhibit 25-5) Prp = using Equation (Exhibit 25-12)

vip= __ 619  pc/h Vip = pc/h

Capacity Checks Capacity Checks

Actual Maximum LOS F? ' Actual Maximum LOS F?

. VR = VF See Exhibit 25-14

Vig 1005 See Exhibit 25-7 = : 4400: Al

Vr1z 1005 4600: Al :;0 =V R :z E:::::: i:;“

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

Dp= 4.7 pc/mifin Dg= pe/mifin

LOS = A (Exhibit 25-4) LOS = (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = 0.211 (Exhibit 25-19) Dy = (Exhibit 25-19)

Sp= 52.3 mi/h (Exhibit 25-19) Sp= mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= 52.3 mi/h (Equation 25-14) S= mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Project - 190-90 sb on
©Catalina Engineering, Inc. 1of 1



CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Analyst Laughlin

Agency or Company HDR

Analysis Period/Year AM 2010

Comment Comments

Jurisdiction/Date

Junction

Site Information

Jurisdiction 3/25/2010

Freeway/Direction of Travel 1-190
SB Silver off

o Operational (LOS)

Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
d Yes o On | Merge o Diverge o Yes 4 on
o Right side O Left side
0 No Q Oof Number of freeway lanes 2 0 No O of
Lyp = 3920 Number of ramp lanes 1 Lgown = 2980 ft
V, = 330 veh/h Length of ramp roadway 1340 ft Vp = 280 veh/h
Skf = 55.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp

VF _ | 860 | 0.92 5 00930 Q 1.00 1005

R _ | 160 0.92 5 00930 0 1.00 | 187

Y 330 0.92 5 0 0.930/Q 1.00 386

‘o 280 0.92 5 0 0.930/ 0 1.00 327

Merge Areas Diverge Areas
Estimation of v4, Estimation of v4,
Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp

Leq = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)

Prw = using Equation (Exhibit 25-5) Prp=__1.000 _ using Equation (Exhibit 25-12)

Vip = pc/h vi= _ 1005  pc/h

Capacity Checks Capacity Checks

Actual Maximum LOS F? ' Actual Maximum LOS F?
N ' Ve = VE 1005 See Exhibit 25-14 '
Vig See Exhibit 25-7 = 1005 4400: Al
Ve12 4600: Al Vig = VE — VR 818 See Exhibit 25-14
Vg 160 See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = pc/mifin D= 0.8 pe/mifln

L0S = (Exhibit 25-4) L0S = A (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = (Exhibit 25-19) D, = 0.315 (Exhibit 25-19)

Sp= mi/h (Exhibit 25-19) Sp= 50.9 mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= mi/h (Equation 25-14) S= 50.9 mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Project - 190-Silver sb off

©Catalina Engineering, Inc.

Tof1



CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information
Anaws[ Laughlin
Agency or Company HDR
Analysis Period/Year AM

Comment Comments

2010

Site Information

Jurisdiction/Date Jurisdiction 3/25/2010
Freeway/Direction of Travel 1-190
Junction SB Silver on

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
g Ves Q on Merge =) Diverge Q Yes Q on
o o Right side O Left side o
0 No o Number of freeway lanes 2 No O of
Lyp = 2580 fit Number of ramp lanes 1 Liown = fi
V, = 160 veh/h Length of ramp roadway _ 1340 ¢ Vp = veh/h
Skf = 55.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp
VF _ | 700 | 092 | 5 009301 100 | 818
R _ | 280 092 | 5 009301 100 | 327
Y 160 0.92 5 0 0.930/Q 1.00 187
Vo Q09760 1.00
Merge Areas Diverge Areas
Estimation of v4, Estimation of v4,
Viz=V¢ " Pey Viz=Vg + (Ve = Vp)Ppp
Leg = (Equation 25-2 or 25-3) Leg= — (Equation 25-8 or 25-9)
Pem= _1.000  using Equation (Exhibit 25-5) Prp = using Equation (Exhibit 25-12)
vi;= 818  pc/h Vi = pe/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? ' Actual Maximum LOS F?
See Extibit 25.7 ' Ve = Vg See Exhibit 25-14 '
Vro 1145 €€ EXNIDI - V12 | 4400: All
v 4600: Al Vig = VE — VR See Exhibit 25-14
Rz 1145 ™ See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = 5.9 pc/mifin D= pe/mifln

LOS = A (Exhibit 25-4) LOS = (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = 0.213 (Exhibit 25-19) Dy = (Exhibit 25-19)

Sp= 52.2 mi/h (Exhibit 25-19) Sp= mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= 52.2 mi/h (Equation 25-14) S= mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Project - 190-Silver sb on
©Catalina Engineering, Inc. 1of 1



CHAPTER 24 - FREEWAY WEAVING WORKSHEET

General Information

Site Information

p‘naUs{ Laughlin

Jurisdiction/Date

Jurisdiction

3/25/2010

Agency or Company HDR
Analysis Period/Year AM

2010

Freeway/Direction of Travel 1-190

Comment Comments

Weaving Segment Location Anamosa NB

o Operational (LOS)

Q Design (N, L, Type)

Q Planning (LOS)

Q Planning (N, L, Type)

Inputs
Entry lanes Exit lanes | Freeway free-flow speed, S;p= ___ 55 mi/h
2 A C 2 Weaving number of lanes, N = 3
Weaving segment length, L 1200 fi
Freeway terrain O Level o Rolling
Ramp terrain O Level o Rolling
Entry lanes p [Exitlanes Weavingtype @ TypeA O TypeB O TypeC
1 1 v
Volume ratio, VR = " 0.566
Driver type from A & Commuter/weekday O Recreational/weekend V2 0.093
. . Weaving ratio, R = —— :
Driver type from B & Commuter/weekday O Recreational/weekend Vi
Conversion to pc/h Under Base Conditions
(pc/h) AADT K D v PHF % HV | v=—JV
(veh/day) (veh/h) Field data if checked PHF * fyy *fy
Vac 270 0.92 5 0 0.930 QO 1.00 315
VBD 60 0.92 5 0 0.930 O 1.00 70
VaD 390 0.92 5 0 0.930 O 1.00 456
VB 40 0.92 5 | 00.930 g 1.00 47
Vw 502
Vo 386
v 888
Weaving and Nonweaving Speeds
Unconstrained Constrained
Weaving (i = w) Nonweaving (i = nw) Weaving (i = w) Nonweaving (i = nw)
a (Exhibit 24-6) 0.15 48.4 0.35 39.9
b (Exhibit 24-6) 2.2 4.0 2.2 4.0
¢ (Exhibit 24-6) 0.97 1.3 0.97 1.3
d (Exhibit 24-6) 0.80 0.75 0.80 0.75
Weaving intensity factor, W,
a(1 + VR)b (u/N)e 0.345 0.168 0.806 0.096
i (L)
Weaving and nonweauin% speeds, S; (mi/h)
S =154 FF™ 48.4 53.51 39.9 56.05
! 1+W,
Number of lanes required for unconstrained operation, N, (Exhibit 24-7) __1.54
Maximum number of lanes, N, (max) (Exhibit 24-7) 1.40

Q If N, < N, (max) unconstrained operation

o If N, > N,(max) constrained operation

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment speed, S (mi/h)

5= ﬁ 45.6

| ()-€2)

Weaving se%n:e& density, D (pc/mi/In) 65

S

Level of service, LOS (Exhibit 24-2) A

Capacity for base condition, c;, (pc/h)

(Exhibit 24-8) 3934

Capacity as a 15-min flow rate, ¢ (veh/h)

C=Cb*'|.w.fp 3660

Capacity as a full-hour volume, c;, (veh/h)
| ¢, = c(PHF) 3367
HICAP ™2 0.0.0 Project - Anamosa-90 nb weave

©Catalina Engineering, Inc.
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CHAPTER 24 - FREEWAY WEAVING WORKSHEET

General Information

Site Information

p‘naUs{ Laughlin

Jurisdiction/Date

Jurisdiction

3/25/2010

Agency or Company HDR

Freeway/Direction of Travel 1-90

Analysis Period/Year AM 2010

Comment Comments

Weaving Segment Location 1-190 to Haines EB

o Operational (LOS) O Design (N, L, Type)

Q Planning (LOS)

Q Planning (N, L, Type)

Inputs
Entry lanes Exit lanes | Freeway free-flow speed, Sgp = 65 mi/h
2 A C 2 Weaving number of lanes, N = 3
Weaving segment length, L 730 ft
Freeway terrain O Level o Rolling
Ramp terrain O Level o Rolling
Entry lanes p [Exitlanes Weavingtype @ TypeA O TypeB O TypeC
1 1 v
Volume ratio, VR = " 0.743
Driver type from A & Commuter/weekday O Recreational/weekend V2 0.423
. . Weaving ratio, R = —— :
Driver type from B & Commuter/weekday O Recreational/weekend Vi
Conversion to pc/h Under Base Conditions
(pc/h) AADT K D v PHF % HV | v=—JV
(veh/day) (veh/h) Field data if checked PHF * fyy *fy
Vac 90 0.92 5 0 0.930 QO 1.00 105
V8D 90 0.92 5 0 0.930 | O 1.00 105
VaD 300 0.92 5 0 0.930 O 1.00 351
Vac 220 0.92 5 0 0.930 | g 1.00 257
Vw 608
Vo 210
v 818
Weaving and Nonweaving Speeds
Unconstrained Constrained
Weaving (i = w) Nonweaving (i = nw) Weaving (i = w) Nonweaving (i = nw)
a (Exhibit 24-6) 0.15 49.4 0.35 37.9
b (Exhibit 24-6) 2.2 4.0 2.2 4.0
¢ (Exhibit 24-6) 0.97 1.3 0.97 1.3
d (Exhibit 24-6) 0.80 0.75 0.80 0.75
Weaving intensity factor, W,
a(1 + VR)b (u/N)e 0.601 0.337 1.402 0.193
i (L)
Weaving and nonweauin% speeds, S; (mi/h)
S o154 " 49.4 56.13 37.9 61.11
! 1+W,
Number of lanes required for unconstrained operation, N, (Exhibit 24-7) __1.59
Maximum number of lanes, N, (max) (Exhibit 24-7) 1.40

Q If N, < N, (max) unconstrained operation

o If N, > N,(max) constrained operation

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment speed, S (mi/h)

S (wY, (=) 42.0
| (:2)-62)
Weaving se%n:e& density, D (pc/mi/In) 65
S
Level of service, LOS (Exhibit 24-2) A
Capacity for base condition, c;, (pc/h)
(Exhibit 24-8) 3376
Capacity as a 15-min flow rate, ¢ (veh/h)
C=Cb*'|.w.fp 3140
Capacity as a full-hour volume, c;, (veh/h) 2889

¢ = c(PHF)

HIiCAP ™2.0.0.0
©Catalina Engineering, Inc.

Project - 1-90 1-190 to Haines weave
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
§ 70 ﬁsumi m 1 R Oper. (LOS) FFS, N, v, L0S, S, D
< o0 60 mifh . ” . | Des. (N) FFS, LOS, v, N, S D
5 55 mif - R Des. (v FFS, LOS, N ¥ S.D
g 50 wosa_ " 8”7 [c- LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 3/25/2010
Agency or Company HDR Highway/Direction of Travel -90
Ana|y5i5 Period/Year PM 2010 From/To Deadwood on/I-190 off
Comment eastbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 1170 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT x K x D veh/h O Level & Rolling O Mountainous
Driver type ﬂ/CommuIerfWeekday 0 Recreational/Weekend Grade Length mi  Up/Down %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 2.0
. 2.5 = 1 0.913
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 696 pe/hfin N assumed
S 65.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 10.7 pe/ifin L0S
LOS A
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP DCJrh-"In VF= (PHF X rN X [H\I' X [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume

HiCAP™2.0.0.0
©Catalina Engineering, Inc.

Project - 90 exist mainlinel pm
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
§ 70 ﬁsw—"ﬂ‘mi m 1 R Oper. (LOS) FFS, N, v, L0S, S, D
< o0 60 mifh . 7 Des. (N) FFS, LOS, Vo N, S, D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N ¥ S.D
& 50 sA_" LB e LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 3/25/2010
Agency or Company HDR Highway/Direction of Travel -90
Analysis Period/Year PM 2010 From/To 1-190 off/I-190 on
Comment eastbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 960 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday 0 Recreational/Weekend Grade Length 0.4 mi  Up/Down 20 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Yo = PHF X Nx fyy x ) 537 pe/h/in N _ assumed
S 65.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 8.3 pe/ifin L0S
LOS A
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP pc/h/ln VF= (PHF x rN X fygy % [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume

HiCAP™2.0.0.0
©Catalina Engineering, Inc.

Project - 90 exist mainline2 pm
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

E ﬂ*‘ﬂ"-”wmﬂsﬁm—— —-— | Application Input Qutput
§ 70 ﬁsumi m 1 R Oper. (LOS) FFS, N, v, L0S, S, D
< o0 60 mifh . 7 Des. (N) FFS, LOS, Vo N, S, D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N ¥ S.D
& 50 sA_" LB e LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 3/25/2010
Agency or Company HDR Highway/Direction of Travel -90
Analysis Period/Year PM 2010 From/To 1-190 on/Haines off
Comment eastbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 1530 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADTx K x D veh/h O Level O Rolling O Mountainous
Driver type & Commuter/Weekday 0 Recreational/Weekend Grade Length 0.1 mi  Up/Down 20 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 3 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 570 pefhiin N assumed
S 65.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 8.8 pe/ifin L0S
LOS A
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP DCJrh-"In VF= (PHF X rN X [H\I' X [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifin LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
§ 70 ﬁsumi m 1 R Oper. (LOS) FFS, N, v, L0S, S, D
< o0 60 mifh . 7 Des. (N) FFS, LOS, Vo N, S, D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N ¥ S.D
g 50 sA_" LB I LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 3/25/2010
Agency or Company HDR Highway/Direction of Travel -90
Ana|y5i5 Period/Year PM 2010 From/To Haines off/Haines on
Comment eastbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 1000 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday Q Recreational/Weekend Grade Length 0.4 mi Up/Down 10 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 559 pe/hfin N assumed
S 65.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 8.6 pe/ifin L0S
LOS A
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP DCJrh-"In VF= (PHF X rN X [H\I' X [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

E feefoviped IS=Iah_ A Application Input Qutput
B0 s mih o . Oper. (LOS) FFS, N, v, L0S, S, D
&0 S0 mih 7 7 : . Des. (N) FFS, LOS, v, N,S,D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N ¥ S.D
g 50 sA_" LB I LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 3/25/2010
Agency or Company HDR Highway/Direction of Travel -90
Ana|y5i5 Period/Year PM 2010 From/To Haines on/Lacrosse off
Comment eastbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 1240 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday Q Recreational/Weekend Grade Length 0.6 mi  Up/Down 10 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 693 pe/hfin N assumed
S 65.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 10.7 pe/ifin L0S
LOS A
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP DCJrh-"In VF= (PHF X rN X [H\I' X [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
§ 70 ﬁsumi m 1 R Oper. (LOS) FFS, N, v, L0S, S, D
< o0 60 mifh . ” . | Des. (N) FFS, LOS, v, N, S D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N ¥ S.D
g 50 sA_" LB I LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 3/25/2010
Agency or Company HDR Highway/Direction of Travel -90
Ana|y5i5 Period/Year PM 2010 From/To Lacrosse on/Haines off
Comment westbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 1240 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday Q Recreational/Weekend Grade Length 0.5 mi  Up/Down 0.1 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 693 pe/hfin N assumed
S 65.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 10.7 pe/ifin L0S
LOS A
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP DCJrh-"In VF= (PHF X rN X [H\I' X [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
§ 70 ﬁsumi m 1 R Oper. (LOS) FFS, N, v, L0S, S, D
< o0 60 mifh . 7 Des. (N) FFS, LOS, Vo N, S, D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N ¥ S.D
g 50 sA_" LB I LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 3/25/2010
Agency or Company HDR Highway/Direction of Travel -90
Ana|y5i5 Period/Year PM 2010 From/To Haines off/Haines on
Comment westbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 1030 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday Q Recreational/Weekend Grade Length 0.5 mi  Up/Down 0.1 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 576 pe/hfin N assumed
S 65.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 8.9 pe/ifin L0S
LOS A
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP DCJrh-"In VF= (PHF X rN X [H\I' X [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

E ﬂ*‘ﬂ"-”wmﬂsﬁm—— —-— | Application Input Qutput
§ 70 ﬁsumi m 1 R Oper. (LOS) FFS, N, v, L0S, S, D
< o0 60 mifh . 7 Des. (N) FFS, LOS, Vo N, S, D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N ¥ S.D
& 50 sA_" LB e LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 40 & & A~ R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
= 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 3/25/2010
Agency or Company HDR Highway/Direction of Travel -90
Analysis Period/Year PM 2010 From/To Haines on/I-190 off
Comment westbound
o Q 0 a Q u}
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 1490 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Level O Rolling O Mountainous
Driver type E/Commuter!Weekday 0 Recreational/Weekend Grade Length 0.4 mi  Up/Down 2.0 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 3 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF x";‘ Xy x ) 556 pe/h/in N assumed
S 65.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 8.5 pe/ifin L0S
LOS A
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHY
UP DCJrh-"In VF= (PHF X rN X [H\I' X [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mith D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume

HiCAP™2.0.0.0
©Catalina Engineering, Inc.

Project - 90 exist mainline8 pm
Tof1



CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
§ 70 ﬁsw—"ﬂ‘mi m 1 R Oper. (LOS) FFS, N, v, L0S, S, D
< o0 60 mifh . 7 Des. (N) FFS, LOS, Vo N, S, D
S 55 mi/l < . Des. (v, FFS, LOS, N v S.D
& 50 wosa_ " 8”7 [c- LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£ d’fg} o w7 58T gu™ | |
=7 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 3/25/2010
Agency or Company HDR Highway/Direction of Travel -90
Analysis Period/Year PM 2010 From/To 1-190 off/1-190 on
Comment westbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 1020 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday 0 Recreational/Weekend Grade Length 0.4 mi  Up/Down 20 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Yo = PHF X Nx fyy x ) 570 pe/h/in N _ assumed
S 65.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 8.8 pe/ifin L0S
LOS A
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP DCJrh-"In VF= (PHF X rN X [H\I' X [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifin LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
v - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
§ 70 ﬁsumi m 1 R Oper. (LOS) FFS, N, v, L0S, S, D
< o0 60 mifh . ” . | Des. (N) FFS, LOS, v, N, S D
5 55 mif - R Des. (v FFS, LOS, N ¥ S.D
g 50 wosa_ " 8”7 [c- LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 3/25/2010
Agency or Company HDR Highway/Direction of Travel -90
Ana|y5i5 Period/Year PM 2010 From/To 1-190 on/Deadwood off
Comment westbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 1420 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT x K x D veh/h O Level & Rolling O Mountainous
Driver type ﬂ/CommuIerfWeekday 0 Recreational/Weekend Grade Length mi  Up/Down %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 2.0
. 2.5 = 1 0.913
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 845 pe/hfin N assumed
S 65.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 13.0 pe/ifin L0S
LOS B
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP DCJrh-"In VF= (PHF X rN X [H\I' X [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
§ 70 ﬁsumi m 1 R Oper. (LOS) FFS, N, v, L0S, S, D
< o0 60 mifh . ” . | Des. (N) FFS, LOS, v, N, S D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N ¥ S.D
& 50 sA_" LB e LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 3/25/2010
Agency or Company HDR Highway/Direction of Travel !-190
Ana|y5i5 Period/Year PM 2010 From/To Omaha St./Silver St. off
Comment northbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 1050 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday 0 Recreational/Weekend Grade Length 0.1 mi  Up/Down 02 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
Er (Q Field data?) = P - 1) + PelEg - 1) 0972
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fic (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 55.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Yo = PHF X Nx fyy x ) 587 pe/h/in N _ assumed
S 55.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 10.7 pe/ifin L0S
LOS A
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP pc/h/ln VF= (PHF x rN X fygy % [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flowrate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
§ 70 ﬁsumi m 1 R Oper. (LOS) FFS, N, v, L0S, S, D
< o0 60 mifh . 7 Des. (N) FFS, LOS, Vo N, S, D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N ¥ S.D
g 50 sA_" LB I LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 3/25/2010
Agency or Company HDR Highway/Direction of Travel !-190
Ana|y5i5 Period/Year PM 2010 From/To Silver St. off Anamosa on
Comment northbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 820 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday Q Recreational/Weekend Grade Length 0.9 mi  Up/Down 20 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
i 2.0 = 1 0.949
Er (Q Field data?) = P - 1) + PelEg - 1) 0949
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fic (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 55.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 470 pe/hfin N assumed
S 55.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 8.5 pe/ifin L0S
LOS A
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP DCJrh-"In VF= (PHF X rN X [H\I' X [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flowrate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
§ 70 ﬁsumi m 1 R Oper. (LOS) FFS, N, v, L0S, S, D
< o0 60 mifh . 7 Des. (N) FFS, LOS, Vo N, S, D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N ¥ S.D
g 50 sA_" LB I LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 3/25/2010
Agency or Company HDR Highway/Direction of Travel !-190
Analysis Period/Year PM 2010 From/To Anamosa on/I-90 off
Comment northbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 900 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday Q Recreational/Weekend Grade Length 0.2 mi  Up/Down 20 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 55.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 503 pe/hfin N assumed
S 55.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 9.2 pe/ifin L0S
LOS A
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP pc/h/ln VF= (PHF x rN X fygy % [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
§ 70 ﬁsumi m 1 R Oper. (LOS) FFS, N, v, L0S, S, D
< o0 60 mifh . 7 Des. (N) FFS, LOS, Vo N, S, D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N ¥ S.D
& 50 sA_" LB e LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 3/25/2010
Agency or Company HDR Highway/Direction of Travel !-190
Analysis Period/Year PM 2010 From/To Silver on/Omaha
Comment Southbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 780 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday Q Recreational/Weekend Grade Length 0.1 mi  Up/Down 02 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 55.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 436 pe/hfin N assumed
S 55.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 7.9 pe/ifin L0S
LOS A
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP DCJrh-"In VF= (PHF X rN X [H\I' X [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
§ 70 ﬁsumi m 1 R Oper. (LOS) FFS, N, v, L0S, S, D
< o0 60 mifh . 7 Des. (N) FFS, LOS, Vo N, S, D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N v S.D
g 50 sA_" LB I LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 3/25/2010
Agency or Company HDR Highway/Direction of Travel !-190
Ana|y5i5 Period/Year PM 2010 From/To Silver off/Silver on
Comment Southbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 560 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday Q Recreational/Weekend Grade Length 0.5 mi  Up/Down 20 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 55.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 313 pe/hfin N assumed
S 55.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 5.7 pe/ifin L0S
LOS A
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP DCJrh-"In VF= (PHF X rN X [H\I' X [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
§ 70 ﬁsumi m 1 R Oper. (LOS) FFS, N, v, L0S, S, D
< o0 60 mifh . 7 Des. (N) FFS, LOS, Vo N, S, D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N ¥ S.D
g 50 sA_" LB I LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 3/25/2010
Agency or Company HDR Highway/Direction of Travel !-190
Ana|y5i5 Period/Year PM 2010 From/To 1-90 on/Silver St. off
Comment Southbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 610 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday 0 Recreational/Weekend Grade Length 0.7 mi  Up/Down 20 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 55.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 341 pe/hfin N assumed
S 55.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 6.2 pe/ifin L0S
LOS A
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP DCJrh-"In VF= (PHF X rN X [H\I' X [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information
Anaws[ Laug hlin
Agency or Company HDR
Analysis Period/Year PM

Comment Comments

2010

Site Information

Jurisdiction/Date Jurisdiction 3/25/2010
Freeway/Direction of Travel 1-90
Junction EB 1-190 off

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
Q Yes Q On | Merge ' Diverge o Yes 4 on
o Right side O Left side
¥ No Q Oof Number of freeway lanes 2 0 No O of
Lyp = ft Number of ramp lanes 1 Lyown = 1850 ft
V, = veh/h Length of ramp roadway 1340 ft Vp = 570 veh/h
Skf = 65.0  mi/h Sk = 50.0  mi/h
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp

VF _ | 1170 | 092 | 5 00930 Q0 100 | 1367

R _ | 210 092 | 5 009301 100 | 245

u 0 0.976 O 1.00

o 570 0.92 5 0 0.930 |0 1.00 666

Merge Areas

Diverge Areas

Estimation of v4,

Estimation of v4,

Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp
Leq = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)
Prw = using Equation (Exhibit 25-5) Prp=__1.000 _ using Equation (Exhibit 25-12)
Vip = pc/h vip= _ 1367  pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? ' Actual Maximum LOS F?
N ' Ve = Vg 1367 See Exhibit 25-14 '
‘Fo See Exhibit 25-7 Vi 1367 4400: Al
VR12 4600: Al VEo = VF— VR 1122 See Exhibit 25-14
Vg 210 See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = pc/mifin D= 3.9 pe/mifln

LOS = (Exhibit 25-4) LOS = A (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = (Exhibit 25-19) D, = 0.255 (Exhibit 25-19)

Sp= mi/h (Exhibit 25-19) Sp= 59.1 mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= mi/h (Equation 25-14) S= 59.1 mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Project - 90-190 eb off pm
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CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 3/25/2010
Agency or Company HDR Freeway/Direction of Travel |-90
Analysis Period/Year PM 2010 Junction EB 1-190 on

Comment Comments

o Operational (LOS) Q Design (Ly, Lp, or N) Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
d VYes Q On Merge | Diverge o Yes Q On
o o Right side O Left side
0 No o Number of freeway lanes 2 0 No d off
Lyp = 1850 Number of ramp lanes 1 Lgown= 730 ft
V, = 210 veh/h Length of ramp roadway _ 1570 & Vp = 530 veh/h
Skf = 65.0  mi/h Sk = 50.0  mi/h
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp
VF _ | 960 | 0.92 5 00930 Q 1.00 1122
'R 570 0.92 5 0 0.930|/4 1.00 666
" 210 0.92 5 0 0.930 O 1.00 245
‘o 530 0.92 5 0 0.930/ 0 1.00 619
Merge Areas Diverge Areas
Estimation of v4, Estimation of v4,
Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp
Leq = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)
Pem= _1.000  using Equation (Exhibit 25-5) Prp = using Equation (Exhibit 25-12)
Vip = 1122 pc/h Vip = pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? ' Actual Maximum LOS F?
See Extibit 25.7 ' Ve = Vg See Exhibit 25-14 '
Vig 1788 ee Exhibit £o- Vi [ 4400: All
v 4600: Al Vig = VE — VR See Exhibit 25-14
Rz 1788 ™ See Exhibit 25-3
Level-of-Service Determination (if not F) Level-of-Service Determination (if not F)
Dg = 5.475 + 0.00734 vy + 0.0078 v;, — 0.00627 L, Dg = 4.252 + 0.0086 v, - 0.009 Lp
D = 9.3 pc/mifin D= pe/mifln
LOS = A (Exhibit 25-4) LOS = (Exhibit 25-4)
Speed Estimation Speed Estimation
M = 0.187 (Exhibit 25-19) D = (Exhibit 25-19)
Sp= 60.7 mi/h (Exhibit 25-19) Sp= mi/h (Exhibit 25-19)
So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)
S= 60.7 mi/h (Equation 25-14) S= mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Project - 90-190 eb on pm
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CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Analyst Laughlin

Agency or Company HDR

Analysis Period/Year PM 2010

Comment Comments

Jurisdiction/Date

Junction

Site Information

Jurisdiction 3/25/2010

Freeway/Direction of Travel 1-90
EB 90 Haines off

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
d Yes o On | Merge o Diverge o Yes 4 on
o Right side O Left side
0 No Q Oof Number of freeway lanes 3 0 No O of
Lyp = 730 ft Number of ramp lanes 1 Lgown = 2330 ft
V, = 570 veh/h Length of ramp roadway _ 1130 Vp = 240 veh/h
Skf = 65.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp

F _ | 1530 | 0.92 5 00930 Q 1.00 1788

R _ | 530 0.92 5 100930 Q0 1.00 | 619

Y 570 0.92 5 0 0.930/Od 1.00 666

o 240 0.92 5 0 0.930 |0 1.00 280

Merge Areas

Diverge Areas

Estimation of v4,

Estimation of v4,

Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp
Leg = (Equation 25-2 or 25-3) Lgg= 10238 (Equation 25-8 or 25-9)
Prw = using Equation (Exhibit 25-5) Prp=_1.198  using Equation 6 (Exhibit 25-12)
Vip = pc/h vi= _ 2020 pc/n
Capacity Checks Capacity Checks
Actual Maximum LOS F? ' Actual Maximum LOS F?
N ' Ve = Vg 1788 See Exhibit 25-14 '
Vig See Exhibit 25-7 = 2020 4400: Al
Varz 4600: Al Vio = Vg — VR 1168 See Exhibit 25-14
Vg 530 See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

Dp= pc/mifin Dg= 11.5 pe/mifin

L0S = (Exhibit 25-4) L0S = B (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = (Exhibit 25-19) D, = 0.354 (Exhibit 25-19)

Sp= mi/h (Exhibit 25-19) Sp= 56.9 mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= 71.3 mi/h (Exhibit 25-19)

S= mi/h (Equation 25-14) S= 55.4 mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Project - 90 haines eb off pm

©Catalina Engineering, Inc.
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CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Analyst Laughlin

Agency or Company HDR

Analysis Period/Year PM 2010

Comment Comments

Jurisdiction/Date

Junction

Site Information

Jurisdiction 3/25/2010

Freeway/Direction of Travel 1-90
EB 90 Haines on

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
d Yes Q On Merge | Diverge o Yes Q On
o o Right side O Left side
0 No o Number of freeway lanes 2 0 No d off
Lyp = 2330  ft Number of ramp lanes 1 Lyown = 2910
V, = 530 veh/h Length of ramp roadway 1270 ft Vp = 230 veh/h
Skf = 65.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp

VF _ | 1000 | 0.92 5 00930 Q 1.00 1168

R _ | 240 0.92 5 00930 0 1.00 | 280

Y 530 0.92 5 0 0.930/Q 1.00 619

o 230 0.92 5 0 0.930 |0 1.00 269

Merge Areas Diverge Areas
Estimation of vy, Estimation of vy,
Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp

Leq = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)

Pem= _1.000  using Equation (Exhibit 25-5) Prp = using Equation (Exhibit 25-12)

Vi = 1168  pc/h Vip = pc/h

Capacity Checks Capacity Checks

Actual Maximum LOS F? ' Actual Maximum LOS F?
See Extibit 25.7 ' Ve = Vg See Exhibit 25-14 '
Vio 1449 ee Exhibit 25- Vi ' 4400: Al
v 4600: Al Vig = VE — VR See Exhibit 25-14
Rz 1449 ™ See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = 8.7 pc/mifin D= pe/mifln

LOS = A (Exhibit 25-4) LOS = (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = 0.223 (Exhibit 25-19) Dy = (Exhibit 25-19)

Sp= 59.9 mi/h (Exhibit 25-19) Sp= mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= 59.9 mi/h (Equation 25-14) S= mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Project - 90 haines eb on pm
©Catalina Engineering, Inc. 1of 1



CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Analyst Laughlin

Agency or Company HDR

Analysis Period/Year PM 2010

Comment Comments

Jurisdiction/Date

Junction

Site Information

Jurisdiction 3/25/2010

Freeway/Direction of Travel 1-90
WB Haines off

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
d Yes o On | Merge o Diverge o Yes 4 on
o Right side O Left side
0 No Q Oof Number of freeway lanes 2 0 No O of
Lyp = 2400  ft Number of ramp lanes 1 Lgown = 2900 ft
V, = 220 veh/h Length of ramp roadway _ 1390 Vp = 460 veh/h
Skf = 65.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp

VF _ | 1240 | 0.92 5 00930 Q 1.00 1449

R _ | 210 0.92 5 00930 0 1.00 | 245

Y 220 0.92 5 0 0.930 O 1.00 257

o 460 0.92 5 0 0.930 |0 1.00 538

Merge Areas

Diverge Areas

Estimation of v4,

Estimation of v4,

Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp
Leq = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)
Prw = using Equation (Exhibit 25-5) Prp=__1.000 _ using Equation (Exhibit 25-12)
Vip = pc/h vip= _ 1449  pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? ' Actual Maximum LOS F?
N ' Ve = Vg 1449 See Exhibit 25-14 '
‘Fo See Exhibit 25-7 Vi 1449 4400: Al
Ve12 4600: Al Vig = VE — VR 1204 See Exhibit 25-14
Vg 210 See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = pc/mifin D= 4.2 pe/mifln

L0S = (Exhibit 25-4) L0S = A (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = (Exhibit 25-19) D, = 0.320 (Exhibit 25-19)

Sp= mi/h (Exhibit 25-19) Sp= 57.6 mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= mi/h (Equation 25-14) S= 57.6 mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Project - 90 haines wb off pm

©Catalina Engineering, Inc.
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CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Analyst Laughlin

Agency or Company HDR

Analysis Period/Year PM 2010

Comment Comments

Jurisdiction/Date

Junction

Site Information

Jurisdiction 3/25/2010

Freeway/Direction of Travel 1-90
WB Haines on

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
d Yes Q On Merge | Diverge o Yes Q On
o o Right side O Left side
0 No o Number of freeway lanes 2 0 No d off
Lyp = 2500  ft Number of ramp lanes 1 Lyown = 2220 ft
V, = 210 veh/h Length of ramp roadway 1170 ft Vp = 470 veh/h
Skf = 65.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp

VF _ | 1030 | 0.92 5 00930 Q 1.00 1204

R _ | 460 0.92 5 100930 Q0 1.00 | 538

" 210 0.92 5 0 0.930 O 1.00 245

‘o 470 0.92 5 0 0.930/ 0 1.00 549

Merge Areas Diverge Areas
Estimation of vy, Estimation of vy,
Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp

Leq = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)

Pem= _1.000  using Equation (Exhibit 25-5) Prp = using Equation (Exhibit 25-12)

Vip = 1204 pc/h Vip = pc/h

Capacity Checks Capacity Checks

Actual Maximum LOS F? ' Actual Maximum LOS F?
See Extibit 25.7 ' Ve = Vg See Exhibit 25-14 '
Vio 1741 ee Exhibit 25- Vig ' 4400: All
v 4600: Al Vig = VE — VR See Exhibit 25-14
Rz 1ral Y See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

Dp= 11.5 pc/mifin Dg= pe/mifin

LOS = B (Exhibit 25-4) LOS = (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = 0.238 (Exhibit 25-19) Dy = (Exhibit 25-19)

Sp= 59.5 mi/h (Exhibit 25-19) Sp= mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= 59.5 mi/h (Equation 25-14) S= mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Project - 90 haines wb on pm
©Catalina Engineering, Inc. 1of 1



CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Analyst Laughlin

Agency or Company HDR

Analysis Period/Year PM 2010

Comment Comments

Jurisdiction/Date

Junction

Site Information

Jurisdiction 3/25/2010

Freeway/Direction of Travel 1-90
WB 190 off

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
d Yes o On | Merge o Diverge o Yes 4 on
o Right side O Left side
0 No Q Oof Number of freeway lanes 3 0 No O of
Lyp = 2220  ft Number of ramp lanes 1 Lyown = 2070 ft
V, = 460 veh/h Length of ramp roadway 2690 ft Vp = 400 veh/h
Skf = 65.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp

F _ | 1490 | 0.92 5 00930 Q 1.00 1741

R 470 0.92 5 g 0930/ 1.00 549

Y 460 0.92 5 0 0.930/Od 1.00 538

‘o 400 0.92 5 0 0.930/ 0 1.00 467

Merge Areas Diverge Areas
Estimation of v4, Estimation of v4,
Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp

Leg = (Equation 25-2 or 25-3) Lgg= __ 7755  (Equation 25-8 or 25-9)

Prw = using Equation (Exhibit 25-5) Prp=_0.795  using Equation 6 (Exhibit 25-12)

Vip = pc/h vip= _ 1497  pc/h

Capacity Checks Capacity Checks

Actual Maximum LOS F? ' Actual Maximum LOS F?
N ' Ve = Vg 1741 See Exhibit 25-14 '
‘Fo See Exhibit 25-7 Vi 1497 4400: Al
Ve12 4600: Al Vig = VE — VR 1192 See Exhibit 25-14
Vg 470 See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

Dp= pc/mifin Dg= -7.1 pe/mifin

L0S = (Exhibit 25-4) L0S = A (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = (Exhibit 25-19) D, = 0.347 (Exhibit 25-19)

Sp= mi/h (Exhibit 25-19) Sp= 57.0 mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= 71.3 mi/h (Exhibit 25-19)

S= mi/h (Equation 25-14) S= 58.7 mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Project - 90-190 wb off pm

©Catalina Engineering, Inc.
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CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information
Anaws[ Laug hlin
Agency or Company HDR
Analysis Period/Year PM

Comment Comments

2010

Site Information

Jurisdiction/Date Jurisdiction 3/25/2010
Freeway/Direction of Travel 1-90
Junction WB 190 on

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
A Yes Q Oon Merge | Diverge Q Yes Q on
o o Right side O Left side o
0 No o Number of freeway lanes 2 No O of
Lyp = 2070 fit Number of ramp lanes 1 Liown = fi
V, = 470 veh/h Length of ramp roadway 4410 ft Vp = veh/h
Skf = 65.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp
VF _ | 1020 | 092 | 5 00930 1 100 | 1192
R _ | 400 002 | 5 /009300 1.00 | 467
" 470 0.92 5 0 0.930 O 1.00 549
Vo Q09760 1.00

Merge Areas

Diverge Areas

Estimation of v4,

Estimation of v4,

Viz=V¢ " Pey Viz=Vg + (Ve = Vp)Ppp

Lgg = (Equation 25-2 or 25-3) Legg= (Equation 25-8 or 25-9)

Pem= _1.000  using Equation (Exhibit 25-5) Prp = using Equation (Exhibit 25-12)

V= 1192 pc/h Vi = pch

Capacity Checks Capacity Checks

Actual Maximum LOS F? ' Actual Maximum LOS F?

. VR = VF See Exhibit 25-14

Vig 1659 See Exhibit 25-7 = : 4400: Al

Vr1z 1659 4600: Al :;0 =V R :z E:::::: i:;“

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = -9.4 pc/mifin D= pe/mifln

LOS = A (Exhibit 25-4) LOS = (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = -0.055 (Exhibit 25-19) Dy = (Exhibit 25-19)

Sp= 66.3 mi/h (Exhibit 25-19) Sp= mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= 66.3 mi/h (Equation 25-14) S= mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Project - 90-190 wb on pm
©Catalina Engineering, Inc. 1of 1



CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Analyst

Laughlin

Agency or Company HDR
Analysis Period/Year PM

2010

Comment Comments

Site Information
Jurisdiction/Date

Jurisdiction

3/25/2010

Freeway/Direction of Travel 1-190

Junction

NB Silver off

o Operational (LOS)

Q Design (Ly, Lp, or N)

Q Planning (LOS)

O Planning (L, Lp, or N)

Inputs
Freeway terrain  Specific grade Ramp terrain Specific grade
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
Q Yes Q On | Merge ' Diverge o Yes 4 on
o Right side O Left side
¥ No Q Oof Number of freeway lanes 2 0 No O of
Lyp = fit Number of ramp lanes 1 Lyown = 2470
V, = veh/h Length of ramp roadway 410 ft Vp = 80 veh/h
Skf = 55.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp

VF 1050 | 092 | 5 00976 O 1.00 | 1170

R 230 0.92 5 00976 O 1.00 256

u 0 0.976 O 1.00

A 80 0.92 5 0 0.930 |0 1.00 93

Merge Areas

Diverge Areas

Estimation of v4,

Estimation of v4,

Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp
Leq = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)
Prw = using Equation (Exhibit 25-5) Prp=__1.000 _ using Equation (Exhibit 25-12)
Vip = pc/h vi= _ 1170 pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? ' Actual Maximum LOS F?
N ' Ve = Vg 1170 See Exhibit 25-14 '
Vig See Exhibit 25-7 = 1170 4400: Al
Ve12 4600: Al Vig = VE — VR 914 See Exhibit 25-14
Vg 230 See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = pc/mifin D= 10.6 pe/mifln

L0S = (Exhibit 25-4) L0S = B (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = (Exhibit 25-19) D, = 0.321 (Exhibit 25-19)

Sp= mi/h (Exhibit 25-19) Sp= 50.8 mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= mi/h (Equation 25-14) S= 50.8 mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Project - 190silver nb off pm

©Catalina Engineering, Inc. 1of 1



CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 3/25/2010
Agency or Company HDR Freeway/Direction of Travel |-190
Analysis Period/Year PM 2010 Junction NB Anamosa on

Comment Comments

o Operational (LOS) Q Design (Ly, Lp, or N) Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
d VYes Q On Merge | Diverge o Yes Q On
o o Right side O Left side
0 No o Number of freeway lanes 2 0 No d off
Lyp = 4470 ft Number of ramp lanes 1 Lyown = 1200
V, = 230 veh/h Length of ramp roadway __ 40 Vp = 570 veh/h
Skf = 55.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp
VF _ | 820 | 092 5 00930 Q 1.00 958
® 80 0.92 5 /00930 O 1.00 93
Y 230 0.92 5 0 0.930/Od 1.00 269
o 570 0.92 5 0 0.930 |0 1.00 666
Merge Areas Diverge Areas
Estimation of v4, Estimation of v4,
Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp
Leq = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)
Pem= _1.000  using Equation (Exhibit 25-5) Prp = using Equation (Exhibit 25-12)
Vi = 958  pc/h Vip = pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? ' Actual Maximum LOS F?
See Extibit 25.7 ' Ve = Vg See Exhibit 25-14 '
Vio 1052 ee Exhibit 25- Vi ' 4400: Al
v 4600: Al Vig = VE — VR See Exhibit 25-14
Rz 1052 ™ See Exhibit 25-3
Level-of-Service Determination (if not F) Level-of-Service Determination (if not F)
D = 5.475 + 0.00734 vy + 0.0078 vy, - 0.00627 L, Dg = 4.252 + 0.0086 v, - 0.009 Lp
D = 10.7 pc/mifin D= pe/mifln
LOS = B (Exhibit 25-4) LOS = (Exhibit 25-4)
Speed Estimation Speed Estimation
M = 0.290 (Exhibit 25-19) D = (Exhibit 25-19)
Sp= 51.2 mi/h (Exhibit 25-19) Sp= mi/h (Exhibit 25-19)
So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)
S= 51.2 mi/h (Equation 25-14) S= mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Project - 190-Anamosa nb on pm

©Catalina Engineering, Inc. 1of 1



CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 3/25/2010
Agency or Company HDR Freeway/Direction of Travel |-190
Analysis Period/Year PM 2010 Junction NB 90 off

Comment Comments

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
d Yes o On | Merge ﬁDwerge Q Yes Q On
o Right side O Left side o
0 No Q Oof Number of freeway lanes 2 No O of
Lyp = 1200 fit Number of ramp lanes 1 Laown = fi
V, = 80 veh/h Length of ramp roadway 1570 ft Vp = veh/h
Skf = 55.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp
F _ | 900 | 092 | 5 009301 100 | 1052
R _ | 570 092 | 5 Q0.930/Q 1.00 666
Y 80 0.92 5 0 0.930/Q 1.00 93
Yp Q09760 1.00

Merge Areas

Diverge Areas

Estimation of v4,

Estimation of v4,

Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp
Leq = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)
Prw = using Equation (Exhibit 25-5) Prp=__1.000 _ using Equation (Exhibit 25-12)
Vip = pc/h vip= _ 1052  pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? ' Actual Maximum LOS F?
N Ve = Vg 1052 See Exhibit 25-14 '
Vig See Exhibit 25-7 = 1052 4400: Al
Varz 4600: Al Vio = Vg — VR 386 See Exhibit 25-14
Vg 570 See Exhibit 25-3
Level-of-Service Determination (if not F) Level-of-Service Determination (if not F)
D = 5.475 + 0.00734 vy + 0.0078 vy, - 0.00627 L, Dg = 4.252 + 0.0086 v, - 0.009 Lp
D = pc/mifin D= -0.8 pe/mifln
LOS = (Exhibit 25-4) LOS = A (Exhibit 25-4)
Speed Estimation Speed Estimation
M = (Exhibit 25-19) D = 0.358 (Exhibit 25-19)
Sp= mi/h (Exhibit 25-19) Sg= 50.3 mi/h (Exhibit 25-19)
So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)
S= mi/h (Equation 25-14) S= 50.3 mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Project - 190-90 nb off pm

©Catalina Engineering, Inc. 1of 1



CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information
Anaws[ Laug hlin
Agency or Company HDR
Analysis Period/Year PM

Comment Comments

2010

Site Information

Jurisdiction/Date Jurisdiction 3/25/2010
Freeway/Direction of Travel 1-190
Junction SB 90 on

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
Q Yes Q Oon Merge | Diverge o Yes Q on
o Right side O Left side
¥ No Q Oof Number of freeway lanes 2 0 No d off
Lyp = ft Number of ramp lanes 1 Lyown = 3920t
V, = veh/h Length of ramp roadway 1340 ft Vp = 50 veh/h
Skf = 55.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp

VF _ | 470 | 092 | 5 009301 100 | 549

R _ | 210 092 | 5 009301 100 245

" 0 0.976 O 1.00

o 50 0.92 5 0 0.930/Q 1.00 58

Merge Areas

Diverge Areas

Estimation of v4,

Estimation of v4,

Viz=V¢ " Pey Viz=Vg + (Ve = Vp)Ppp

Leg = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)

Pem= _1.000  using Equation (Exhibit 25-5) Prp = using Equation (Exhibit 25-12)

vip= __ 549  pchh Vip = pc/h

Capacity Checks Capacity Checks

Actual Maximum LOS F? ' Actual Maximum LOS F?

. VR = VF See Exhibit 25-14

Vig 795 See Exhibit 25-7 = : 4400: Al

iz 795 4600: Al :;0 =V R :z E:::::: i:;“

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = 3.2 pc/mifin D= pe/mifln

LOS = A (Exhibit 25-4) LOS = (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = 0.209 (Exhibit 25-19) Dy = (Exhibit 25-19)

Sp= 52.3 mi/h (Exhibit 25-19) Sp= mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= 52.3 mi/h (Equation 25-14) S= mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Project - 190-90 sb on pm
©Catalina Engineering, Inc. 1of 1



CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information
Anaws[ Laug hlin
Agency or Company HDR
Analysis Period/Year PM

Comment Comments

2010

Site Information

Jurisdiction/Date Jurisdiction 3/25/2010
Freeway/Direction of Travel 1-190
Junction SB Silver off

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
d Yes o On | Merge o Diverge o Yes 4 on
o Right side O Left side
0 No Q Oof Number of freeway lanes 2 0 No O of
Lyp = 3920 Number of ramp lanes 1 Lgown = 2980 ft
V, = 210 veh/h Length of ramp roadway 1340 ft Vp = 220 veh/h
Skf = 55.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp

VF _ | 610 | 092 5 00930 Q 1.00 713

® 50 0.92 5 /00930 O 1.00 58

" 210 0.92 5 0 0.930 O 1.00 245

o 220 0.92 5 0 0.930 |0 1.00 257

Merge Areas Diverge Areas
Estimation of v4, Estimation of v4,
Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp

Leq = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)

Prw = using Equation (Exhibit 25-5) Prp=__1.000 _ using Equation (Exhibit 25-12)

Vip = pc/h vip= __ 713 pc/h

Capacity Checks Capacity Checks

Actual Maximum LOS F? ' Actual Maximum LOS F?
N ' Ve = Vg 713 See Exhibit 25-14 '
Vig See Exhibit 25-7 = : 713 4400: Al
Ve12 4600: Al Vig = VE — VR 654 See Exhibit 25-14
Vg 50 See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

Dp= pc/mifin Dg= -1.7 pe/mifin

L0S = (Exhibit 25-4) L0S = A (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = (Exhibit 25-19) D, = 0.303 (Exhibit 25-19)

Sp= mi/h (Exhibit 25-19) Sp= 51.1 mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= mi/h (Equation 25-14) S= 51.1 mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Project - 190-Silver sb off pm
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CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information
Anaws[ Laug hlin
Agency or Company HDR
Analysis Period/Year PM

Comment Comments

2010

Site Information

Jurisdiction/Date Jurisdiction 3/25/2010
Freeway/Direction of Travel 1-190
Junction SB Silver on

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
g Ves Q on Merge =) Diverge Q Yes Q on
o Right side O Left side
] o
0 No o Number of freeway lanes 2 No O of
Lyp = 2580 fit Number of ramp lanes 1 Liown = fi
V, = 50 veh/h Length of ramp roadway 1340 ft Vp = veh/h
Skf = 55.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp
VF _ | 560 | 092 | 5 009301 100 | 654
R _ | 220 092 | 5 00930|0 1.00 257
Y 50 0.92 5 g 0930/ 1.00 58
Vo Q09760 1.00

Merge Areas

Diverge Areas

Estimation of v4,

Estimation of v4,

Viz=V¢ " Pey Viz=Vg + (Ve = Vp)Ppp

Leg = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)

Pem= _1.000  using Equation (Exhibit 25-5) Prp = using Equation (Exhibit 25-12)

vip= _ 654  pcih Vip = pc/h

Capacity Checks Capacity Checks

Actual Maximum LOS F? ' Actual Maximum LOS F?

. VR = VF See Exhibit 25-14

Vig 911 See Exhibit 25-7 ™ : 4400: Al

VR1z 911 4600: Al :;0 =V R :z E:::::: i:;“

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

Dp= 4.1 pc/mifin Dg= pe/mifin

LOS = A (Exhibit 25-4) LOS = (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = 0.210 (Exhibit 25-19) Dy = (Exhibit 25-19)

Sp= 52.3 mi/h (Exhibit 25-19) Sp= mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= 52.3 mi/h (Equation 25-14) S= mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Project - 190-Silver sb on pm
©Catalina Engineering, Inc. 1of 1



CHAPTER 24 - FREEWAY WEAVING WORKSHEET

Q If N, < N, (max) unconstrained operation

o If N, > N,(max) constrained operation

General Information Site Information
p‘naUs{ Laughlin Jurisdiction/Date Jurisdiction 3/25/2010
Agency or Company HDR Freeway/Direction of Travel 1-190
Analysis Period/Year PM 2010 Weaving Segment Location Anamosa NB
Comment Comments
o Operational (LOS) Q Design (N, L, Type) Q Planning (LOS) Q Planning (N, L, Type)
Inputs
Entry lanes Exit lanes | Freeway free-flow speed, S;p= ___ 55 mi/h
2 A C 2 Weaving number of lanes, N = 3
Weaving segment length, L 1200 fi
Freeway terrain O Level o Rolling
Ramp terrain O Level o Rolling
Entry lanes p [Exitlanes Weavingtype @ TypeA O TypeB O TypeC
1 1 v
Volume ratio, VR = " 0.571
Driver type from A & Commuter/weekday O Recreational/weekend V2 0.050
. . Weaving ratio, R = —— :
Driver type from B & Commuter/weekday O Recreational/weekend Vi
Conversion to pc/h Under Base Conditions
(pc/h) AADT K D v PHF % HV | v=—JV
(veh/day) (veh/h) Field data if checked PHF * fyy *fy
Ve 400 0.92 5 0 0.930 O 1.00 467
VBD 50 0.92 5 0 0.930 O 1.00 58
VaD 570 0.92 5 0 0.930 O 1.00 666
VaC 30 0.92 5 0 0.930 O 1.00 35
Vi 701
Vo 526
v 1227
Weaving and Nonweaving Speeds
Unconstrained Constrained
Weaving (i = w) Nonweaving (i = nw) Weaving (i = w) Nonweaving (i = nw)
a (Exhibit 24-6) 0.15 45.5 0.35 36.3
b (Exhibit 24-6) 2.2 4.0 2.2 4.0
¢ (Exhibit 24-6) 0.97 1.3 0.97 1.3
d (Exhibit 24-6) 0.80 0.75 0.80 0.75
Weaving intensity factor, W,
a(1 + VR)b (u/N)e 0.476 0.260 1.111 0.149
i (L)
Weaving and nonweauin% speeds, S; (mi/h)
S =154 FF™ 45.5 50.71 36.3 54.18
! 1+W,
Number of lanes required for unconstrained operation, N, (Exhibit 24-7) __1.59
Maximum number of lanes, N, (max) (Exhibit 24-7) 1.40

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment speed, S (mi/h)

57 (%Y, () 42.3
| ()-€2)
Weaving se%n:e& density, D (pc/mi/In) 97
S
Level of service, LOS (Exhibit 24-2) A
Capacity for base condition, c;, (pc/h)
(Exhibit 24-8) 3917
Capacity as a 15-min flow rate, ¢ (veh/h)
c:cb*[HU'fp 3644
Capacity as a full-hour volume, c;, (veh/h)
| ¢, = c(PHF) 3352
HICAP ™2 0.0.0 Project - Anamosa-90 nb weave pm
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CHAPTER 24 - FREEWAY WEAVING WORKSHEET

General Information

Site Information

p‘naUs{ Laughlin

Jurisdiction/Date

Jurisdiction

3/25/2010

Agency or Company HDR
Analysis Period/Year PM

2010

Freeway/Direction of Travel 1-90

Comment Comments

Weaving Segment Location 1-190 to Haines EB

o Operational (LOS)

Q Design (N, L, Type)

Q Planning (LOS)

Q Planning (N, L, Type)

Inputs
Entry lanes Exit lanes | Freeway free-flow speed, Sgp = 65 mi/h
2 A C 2 Weaving number of lanes, N = 3
Weaving segment length, L 730 ft
Freeway terrain O Level o Rolling
Ramp terrain O Level o Rolling
Entry lanes p [Exitlanes Weavingtype @ TypeA O TypeB O TypeC
1 1 v
Volume ratio, VR = " 0.355
Driver type from A & Commuter/weekday O Recreational/weekend V2 0.500
. . Weaving ratio, R = —— :
Driver type from B & Commuter/weekday O Recreational/weekend Vi
Conversion to pc/h Under Base Conditions
(pc/h) AADT K D v PHF % HV | v=—JV
(veh/day) (veh/h) Field data if checked PHF * fyy *fy
Vac 1000 0.92 5 0 0.930 QO 1.00 1168
VBD 200 0.92 5 0 0.930 QO 1.00 234
Vap 330 0.92 5 0 0.930 O 1.00 386
VBe 330 0.92 5 0 0.930 O 1.00 386
Vi 771
Vo 1402
v 2173
Weaving and Nonweaving Speeds
Unconstrained Constrained
Weaving (i = w) Nonweaving (i = nw) Weaving (i = w) Nonweaving (i = nw)
a (Exhibit 24-6) 0.15 44.1
b (Exhibit 24-6) 2.2 4.0
¢ (Exhibit 24-6) 0.97 1.3
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, W,
a(1 + VR)® (v/N)E 0.891 0.439
i (L)
Weaving and nonweauin% speeds, S; (mi/h)
s o1 SFF" 44.1 53.23
i 1+ W,
Number of lanes required for unconstrained operation, N, (Exhibit 24-7) __1.09
Maximum number of lanes, N, (max) (Exhibit 24-7) 1.40

o if N,, < N, (max) unconstrained operation

Q

If N, = N, (max) constrained operation

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment speed, S (mi/h)

5= ﬁ 49.6

| ()-€2)

Weaving se%n:e& density, D (pc/mi/In) 146

S

Level of service, LOS (Exhibit 24-2) B

Capacity for base condition, c;, (pc/h)

(Exhibit 24-8) 4816

Capacity as a 15-min flow rate, ¢ (veh/h)

c:cb*[HU'fp 4480

Capacity as a full-hour volume, c;, (veh/h)
| ¢, = c(PHF) 4122
HICAP ™2 0.0.0 Project - 1-90 1-190 to Haines weave pm
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
B0 ﬁsumifh . . Oper. (LOS) FFS, N, v, L0S, S, D
&0 60 milh 7 7 Des. (N) FFS, LOS, v, N,S,D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N ¥ S.D
g 50 sA_" LB I LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 4/5/2010
Agency or Company HDR Highway/Direction of Travel -90
Ana|y5i5 Period/Year AM 2030 From/To Deadwood on/I-190 off
Comment eastbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 2110 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT x K x D veh/h O Level & Rolling O Mountainous
Driver type ﬂ/CommuIerfWeekday 0 Recreational/Weekend Grade Length mi  Up/Down %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 2.0
. 2.5 = 1 0.913
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 1256 pe/hfin N assumed
S 65.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 19.3 pe/ifin L0S
LOS C
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP DCJrh-"In VF= (PHF X rN X [H\I' X [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume

HiCAP™2.0.0.0
©Catalina Engineering, Inc.
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

E feefoviped IS=Iah_ A Application Input Qutput
B0 s mih o . Oper. (LOS) FFS, N, v, L0S, S, D
&0 60 milh 7 7 : . Des. (N) FFS, LOS, v, N,S,D
5 55 mill - R Des. (v FFS, LOS, N ¥ S.D
& 50 wosa_ " 8”7 [c- LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£ d’fg} o w7 58T gu™ | |
=7 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 4/5/2010
Agency or Company HDR Highway/Direction of Travel -90
Analysis Period/Year AM 2030 From/To 1-190 off/1-190 on
Comment eastbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 1520 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday 0 Recreational/Weekend Grade Length 0.4 mi  Up/Down 20 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Yo = PHF X Nx fyy x ) 850 pe/h/in N _ assumed
S 65.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 13.1 pe/ifin L0S
LOS B
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP DCJrh-"In VF= (PHF X rN X [H\I' X [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
v - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume

HiCAP™2.0.0.0
©Catalina Engineering, Inc.
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
B0 ﬁsumifh . . Oper. (LOS) FFS, N, v, L0S, S, D
&0 60 milh 7 7 : . Des. (N) FFS, LOS, v, N,S,D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N v S.D
g 50 sA_" LB I LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 4/5/2010
Agency or Company HDR Highway/Direction of Travel -90
Analysis Period/Year AM 2030 From/To 1-190 on/Haines off
Comment eastbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 2220 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday Q Recreational/Weekend Grade Length 0.1 mi  Up/Down 20 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 3 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 828 pe/hfin N assumed
S 65.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 12.7 pe/ifin L0S
LOS B
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP pc/h/ln VF= (PHF x rN X fygy % [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume

HiCAP™2.0.0.0
©Catalina Engineering, Inc.
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

E feefoviped IS=Iah_ A Application Input Qutput
B0 s mih o . Oper. (LOS) FFS, N, v, L0S, S, D
&0 60 milh 7 7 : . Des. (N) FFS, LOS, v, N,S,D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N ¥ S.D
& 50 sA_" LB e LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 4/5/2010
Agency or Company HDR Highway/Direction of Travel -90
Ana|y5i5 Period/Year AM 2030 From/To Haines off/Haines on
Comment eastbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 1820 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday Q Recreational/Weekend Grade Length 0.4 mi Up/Down 10 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 1018 pe/hfin N assumed
S 65.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 15.7 pe/ifin L0S
LOS B
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP pc/h/ln VF= (PHF x rN X fygy % [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

E feefoviped IS=Iah_ A Application Input Qutput
B0 s mih o . Oper. (LOS) FFS, N, v, L0S, S, D
&0 60 milh 7 7 : . Des. (N) FFS, LOS, v, N,S,D
5 55 mill - R Des. (v FFS, LOS, N v S.D
g 50 wosa_ " 8”7 [c- LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 4/5/2010
Agency or Company HDR Highway/Direction of Travel -90
Analysis Period/Year AM 2030 From/To Haines on/Lacrosse off
Comment eastbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 2230 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday Q Recreational/Weekend Grade Length 0.6 mi  Up/Down 10 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 1247 pe/hfin N assumed
S 65.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 19.2 pe/ifin L0S
LOS C
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP pc/h/ln VF= (PHF x rN X fygy % [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

E feefoviped IS=Iah_ A Application Input Qutput
B0 s mih o . Oper. (LOS) FFS, N, v, L0S, S, D
&0 60 milh 7 7 : . Des. (N) FFS, LOS, v, N,S,D
5 55 mill - R Des. (v FFS, LOS, N v S.D
g 50 wosa_ " 8”7 [c- LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 4/5/2010
Agency or Company HDR Highway/Direction of Travel -90
Analysis Period/Year AM 2030 From/To Lacrosse on/Haines off
Comment westbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 2270 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday Q Recreational/Weekend Grade Length 0.5 mi  Up/Down 10 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 1269 pe/hfin N assumed
S 65.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 19.5 pe/ifin L0S
LOS C
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP pc/h/ln VF= (PHF x rN X fygy % [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

E feefoviped IS=Iah_ A Application Input Qutput
B0 s mih o . Oper. (LOS) FFS, N, v, L0S, S, D
&0 60 milh 7 7 : . Des. (N) FFS, LOS, v, N,S,D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N ¥ S.D
& 50 sA_" LB e LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 4/5/2010
Agency or Company HDR Highway/Direction of Travel -90
Ana|y5i5 Period/Year AM 2030 From/To Haines off/Haines on
Comment westbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 2070 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday Q Recreational/Weekend Grade Length 0.5 mi  Up/Down 10 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 1158 pe/hfin N assumed
S 65.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 17.8 pe/ifin L0S
LOS B
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP pc/h/ln VF= (PHF x rN X fygy % [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
B0 ﬁsumifh . . Oper. (LOS) FFS, N, v, L0S, S, D
&0 60 milh 7 7 : . Des. (N) FFS, LOS, v, N,S,D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N v S.D
g 50 sA_" LB I LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 4/5/2010
Agency or Company HDR Highway/Direction of Travel -90
Analysis Period/Year AM 2030 From/To Haines on/I-190 off
Comment westbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 2420 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday Q Recreational/Weekend Grade Length 0.4 mi Up/Down 20 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 3 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 902 pe/hfin N assumed
S 65.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 13.9 pe/ifin L0S
LOS B
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP pc/h/ln VF= (PHF x rN X fygy % [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

E feefoviped IS=Iah_ A Application Input Qutput
B0 s mih o . Oper. (LOS) FFS, N, v, L0S, S, D
&0 60 milh 7 7 : . Des. (N) FFS, LOS, v, N,S,D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N ¥ S.D
& 50 sA_" LB e LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£ d’fg} o w7 58T gu™ | |
=7 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 4/5/2010
Agency or Company HDR Highway/Direction of Travel -90
Analysis Period/Year AM 2030 From/To 1-190 off/1-190 on
Comment westbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 1470 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday 0 Recreational/Weekend Grade Length 0.4 mi  Up/Down 20 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Yo = PHF X Nx fyy x ) 822 pe/h/in N _ assumed
S 65.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 12.6 pe/ifin L0S
LOS B
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP DCJrh-"In VF= (PHF X rN X [H\I' X [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
v - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
B0 ﬁsumifh . . Oper. (LOS) FFS, N, v, L0S, S, D
&0 60 milh 7 7 Des. (N) FFS, LOS, v, N,S,D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N ¥ S.D
g 50 sA_" LB I LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 4/5/2010
Agency or Company HDR Highway/Direction of Travel -90
Ana|y5i5 Period/Year AM 2030 From/To 1-190 on/Deadwood off
Comment westbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 1960 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT x K x D veh/h O Level & Rolling O Mountainous
Driver type ﬂ/CommuIerfWeekday 0 Recreational/Weekend Grade Length mi  Up/Down %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 2.0
. 2.5 = 1 0.913
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 1166 pe/hfin N assumed
S 65.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 17.9 pe/ifin L0S
LOS B
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP DCJrh-"In VF= (PHF X rN X [H\I' X [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

E feefoviped IS=Iah_ A Application Input Qutput
B0 s mih o . Oper. (LOS) FFS, N, v, L0S, S, D
&0 s0mih 7 7 ; . Des. (N) FFS, LOS, v, N, S, D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N v S.D
& 50 sA_" LB e LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 4/5/2010
Agency or Company HDR Highway/Direction of Travel !-190
Analysis Period/Year AM 2030 From/To Omaha/Silver
Comment Comments
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 1740 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday Q Recreational/Weekend Grade Length 0.1 mi  Up/Down 0.2 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 55.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 973 pe/hfin N assumed
S 55.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 17.7 pe/ifin L0S
LOS B
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP pc/h/ln VF= (PHF x rN X fygy % [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mifh D =v)/S pc/mifln
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
B0 ﬁsumifh . . Oper. (LOS) FFS, N, v, L0S, S, D
&0 60 milh 7 7 : . Des. (N) FFS, LOS, v, N,S,D
5 55 mill - R Des. (v FFS, LOS, N v S.D
g 50 wosa_ " 8”7 [c- LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 4/5/2010
Agency or Company HDR Highway/Direction of Travel !-190
Analysis Period/Year AM 2030 From/To Silver/Anamosa
Comment Comments
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 1320 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday Q Recreational/Weekend Grade Length 0.9 mi  Up/Down 20 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
i 2.0 = 1 0.949
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 55.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 756 pe/hfin N assumed
S 55.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 13.7 pe/ifin L0S
LOS B
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP pc/h/ln VF= (PHF x rN X fygy % [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

E feefoviped IS=Iah_ A Application Input Qutput
B0 s mih o . Oper. (LOS) FFS, N, v, L0S, S, D
&0 s0mih 7 7 ; . Des. (N) FFS, LOS, v, N, S, D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N v S.D
& 50 sA_" LB e LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 4/5/2010
Agency or Company HDR Highway/Direction of Travel !-190
Analysis Period/Year AM 2030 From/To Anamosa on/i-90 off
Comment Comments
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 1190 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday Q Recreational/Weekend Grade Length 0.2 mi  Up/Down 20 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 55.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 665 pe/hfin N assumed
S 55.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 12.1 pe/ifin L0S
LOS B
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP DCJrh-"In VF= (PHF X rN X [H\I' X [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
B0 ﬁsumifh . . Oper. (LOS) FFS, N, v, L0S, S, D
&0 60 milh 7 7 : . Des. (N) FFS, LOS, v, N,S,D
5 55 mill - R Des. (v FFS, LOS, N v S.D
g 50 wosa_ " 8”7 [c- LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 4/5/2010
Agency or Company HDR Highway/Direction of Travel !-190
Analysis Period/Year AM 2030 From/To Silver on/Omaha
Comment Comments
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 1760 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday Q Recreational/Weekend Grade Length 0.1 mi  Up/Down 02 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 55.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 984 pe/hfin N assumed
S 55.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 17.9 pe/ifin L0S
LOS B
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP pc/h/ln VF= (PHF x rN X fygy % [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
B0 ﬁsumifh . . Oper. (LOS) FFS, N, v, L0S, S, D
&0 60 milh 7 7 : . Des. (N) FFS, LOS, v, N,S,D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N v S.D
g 50 sA_" LB I LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 4/5/2010
Agency or Company HDR Highway/Direction of Travel !-190
Ana|y5i5 Period/Year AM 2030 From/To Silver off/Silver on
Comment Comments
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 1320 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday Q Recreational/Weekend Grade Length 0.5 mi  Up/Down 20 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 55.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 738 pe/hfin N assumed
S 55.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 134 pe/ifin L0S
LOS B
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP DCJrh-"In VF= (PHF X rN X [H\I' X [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
B0 ﬁsumifh . . Oper. (LOS) FFS, N, v, L0S, S, D
&0 60 milh 7 7 : . Des. (N) FFS, LOS, v, N,S,D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N v S.D
g 50 sA_" LB I LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 4/5/2010
Agency or Company HDR Highway/Direction of Travel !-190
Analysis Period/Year AM 2030 From/To 1-90 on/Silver off
Comment Comments
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 1540 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday Q Recreational/Weekend Grade Length 0.7 mi  Up/Down 20 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 55.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 861 pe/hfin N assumed
S 55.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 15.7 pe/ifin L0S
LOS B
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP pc/h/ln VF= (PHF x rN X fygy % [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Analyst Laughlin

Agency or Company HDR

Analysis Period/Year AM 2030

Comment Comments

Site Information
Jurisdiction/Date

Jurisdiction

4/5/2010

Freeway/Direction of Travel 1-90
EB 1-190 off

Junction

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS)

O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
Q Yes Q On | Merge ' Diverge o Yes 4 on
o Right side O Left side
¥ No Q Oof Number of freeway lanes 2 0 No O of
Lyp = ft Number of ramp lanes 1 Lyown = 1850 ft
V, = veh/h Length of ramp roadway 1340 ft Vp = 700 veh/h
Skf = 65.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp

VF _ | 2110 | 092 | 5 009301 100 | 2465

R _ | 590 092 | 5 |00930/0 1.00 689

" 0 0.976 O 1.00

‘o 700 0.92 5 0 0.930 0 1.00 818

Merge Areas

Diverge Areas

Estimation of v4,

Estimation of v4,

Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp
Leq = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)
Prw = using Equation (Exhibit 25-5) Prp=__1.000 _ using Equation (Exhibit 25-12)
Vip = pc/h vip= _ 2465  pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? ' Actual Maximum LOS F?
N ' Ve = Vg 2465 See Exhibit 25-14 '
YFo See Exhibit 25-7 Viz 2465 4400: Al
Ve12 4600: Al Vig = VE — VR 1776 See Exhibit 25-14
Vg 590 See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = pc/mifin D= 134 pe/mifln

L0S = (Exhibit 25-4) L0S = B (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = (Exhibit 25-19) D, = 0.360 (Exhibit 25-19)

Sp= mi/h (Exhibit 25-19) Sp= 56.7 mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= mi/h (Equation 25-14) S= 56.7 mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Future AM - Analysis4
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CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Analyst Laughlin

Agency or Company HDR

Analysis Period/Year AM 2030

Comment Comments

Jurisdiction/Date

Junction

Site Information

Jurisdiction 4/5/2010

Freeway/Direction of Travel 1-90
EB I-190 on

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
d Yes Q On Merge | Diverge o Yes Q On
o o Right side O Left side
0 No o Number of freeway lanes 2 0 No d off
Lyp = 1850 Number of ramp lanes 1 Lgown= 730 ft
V, = 590 veh/h Length of ramp roadway 1570 ft Vp = 400 veh/h
Skf = 65.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp

VF _ | 1520 | 0.92 5 00930 Q 1.00 1776

R _ 700 0.92 5 00930 0 1.00 | 818

Y 590 0.92 5 0 0.930/Q 1.00 689

‘o 400 0.92 5 0 0.930/ 0 1.00 467

Merge Areas Diverge Areas
Estimation of vy, Estimation of vy,
Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp

Leq = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)

Pem= _1.000  using Equation (Exhibit 25-5) Prp = using Equation (Exhibit 25-12)

vip= 1776 pcih Vi = pe/h

Capacity Checks Capacity Checks

Actual Maximum LOS F? ' Actual Maximum LOS F?
See Extibit 25.7 ' Ve = Vg See Exhibit 25-14 '
Vio 2594 ee Exhibit 25- Vi ' 4400: Al
v 4600: Al Vig = VE — VR See Exhibit 25-14
Rz 2594 Y See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

Dp= 15.5 pc/mifin Dg= pe/mifin

LOS = B (Exhibit 25-4) LOS = (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = 0.232 (Exhibit 25-19) Dy = (Exhibit 25-19)

Sp= 59.7 mi/h (Exhibit 25-19) Sp= mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= 59.7 mi/h (Equation 25-14) S= mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Future AM - Analysis4
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CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Analyst Laughlin

Agency or Company HDR

Analysis Period/Year AM 2030

Comment Comments

Jurisdiction/Date

Junction

Site Information

Jurisdiction 4/5/2010

Freeway/Direction of Travel 1-90
EB 90 Haines off

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
d Yes o On | Merge o Diverge o Yes 4 on
o Right side O Left side
0 No Q Oof Number of freeway lanes 3 0 No O of
Lyp = 730 ft Number of ramp lanes 1 Lgown = 2330 ft
V, = 700 veh/h Length of ramp roadway _ 1130 Vp = 410 veh/h
Skf = 65.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp

Y _ | 2220 0.92 5 Q0930 Q 1.00 | 2594

R _ | 400 0.92 5 100930 Q0 1.00 | 467

Y 700 0.92 5 0 0.930/Od 1.00 818

‘o 410 0.92 5 0 0.930/ 0 1.00 479

Merge Areas

Diverge Areas

Estimation of v4,

Estimation of v4,

Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp
Leg = (Equation 25-2 or 25-3) Lgg= 8597  (Equation 25-8 or 25-9)
Prw = using Equation (Exhibit 25-5) Prp=_1.293  using Equation 6 (Exhibit 25-12)
Vip = pc/h vip= _ 3216 pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? ' Actual Maximum LOS F?
N ' Ve = Vg 2594 See Exhibit 25-14 '
Vig See Exhibit 25-7 = 3216 4400: Al
VR12 4600: Al VEo = VF— VR 2127 See Exhibit 25-14
Vg 400 See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = pc/mifin D= 21.7 pe/mifln

L0S = (Exhibit 25-4) L0S = c (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = (Exhibit 25-19) D, = 0.340 (Exhibit 25-19)

Sp= mi/h (Exhibit 25-19) Sp= 57.2 mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= 71.3 mi/h (Exhibit 25-19)

S= mi/h (Equation 25-14) S= 54.6 mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Future AM - Analysis4
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CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Analyst Laughlin

Agency or Company HDR

Analysis Period/Year AM 2030

Comment Comments

Jurisdiction/Date

Junction

Site Information

Jurisdiction 4/5/2010

Freeway/Direction of Travel 1-90
EB 90 Haines on

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
d Yes Q On Merge | Diverge o Yes Q On
o o Right side O Left side
0 No o Number of freeway lanes 2 0 No d off
Lyp = 2330  ft Number of ramp lanes 1 Lyown = 2910
V, = 400 veh/h Length of ramp roadway 1270 ft Vp = 410 veh/h
Skf = 65.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp

VF _ | 1820 | 0.92 5 00930 Q 1.00 2127

R | | 410 0.92 5 g 0930/ 1.00 _ 479

Y 400 0.92 5 0 0.930/Od 1.00 467

‘o 410 0.92 5 0 0.930/ 0 1.00 479

Merge Areas Diverge Areas
Estimation of vy, Estimation of vy,
Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp

Leq = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)

Pem= _1.000  using Equation (Exhibit 25-5) Prp = using Equation (Exhibit 25-12)

vip= __ 2127  pchh Vip = pc/h

Capacity Checks Capacity Checks

Actual Maximum LOS F? ' Actual Maximum LOS F?
See Extibit 25.7 ' Ve = Vg See Exhibit 25-14 '
Vig 2606 ee Exhibit £o- Vi [ 4400: All
v 4600: Al Vig = VE — VR See Exhibit 25-14
Rz 2606 Y See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = 17.6 pc/mifin D= pe/mifln

LOS = B (Exhibit 25-4) LOS = (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = 0.260 (Exhibit 25-19) Dy = (Exhibit 25-19)

Sp= 59.0 mi/h (Exhibit 25-19) Sp= mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= 59.0 mi/h (Equation 25-14) S= mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Future AM - Analysis4
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CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Analyst Laughlin

Agency or Company HDR

Analysis Period/Year AM 2030

Comment Comments

Jurisdiction/Date

Junction

Site Information

Jurisdiction 4/5/2010

Freeway/Direction of Travel 1-90
WB Haines off

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
d Yes o On | Merge o Diverge o Yes 4 on
o Right side O Left side
0 No Q Oof Number of freeway lanes 2 0 No O of
Lyp = 2400  ft Number of ramp lanes 1 Lgown = 2900 ft
V, = 400 veh/h Length of ramp roadway 1390 ft Vp = 350 veh/h
Skf = 65.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp

Y _ | 2270 0.92 5 Q0930 Q 1.00 | 2652

R _ | 200 0.92 5 00930 0 1.00 | 234

Y 400 0.92 5 0 0.930/Od 1.00 467

"o 350 0.92 5 0 0.930/0 1.00 409

Merge Areas Diverge Areas
Estimation of v4, Estimation of v4,
Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp

Leq = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)

Prw = using Equation (Exhibit 25-5) Prp=__1.000 _ using Equation (Exhibit 25-12)

Vip = pc/h vip= _ 2652  pc/h

Capacity Checks Capacity Checks

Actual Maximum LOS F? ' Actual Maximum LOS F?
N ' Ve = Vg 2652 See Exhibit 25-14 '
Vig See Exhibit 25-7 = 652 4400: Al
Ve12 4600: Al Vig = VE — VR 2419 See Exhibit 25-14
Vg 200 See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = pc/mifin D= 14.6 pe/mifln

L0S = (Exhibit 25-4) L0S = B (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = (Exhibit 25-19) D, = 0.319 (Exhibit 25-19)

Sp= mi/h (Exhibit 25-19) Sp= 57.7 mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= mi/h (Equation 25-14) S= 57.7 mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Future AM - Analysis4
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CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Analyst Laughlin

Agency or Company HDR

Analysis Period/Year AM 2030

Comment Comments

Jurisdiction/Date

Junction

Site Information

Jurisdiction 4/5/2010

Freeway/Direction of Travel 1-90
WB Haines on

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
d Yes Q On Merge | Diverge o Yes Q On
o o Right side O Left side
0 No o Number of freeway lanes 2 0 No d off
Lyp = 2500  ft Number of ramp lanes 1 Lyown = 2220 ft
V, = 200 veh/h Length of ramp roadway 1170 ft Vp = 950 veh/h
Skf = 65.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp

VF _ | 2070 | 0.92 5 00930 Q 1.00 2419

R _ 350 0.92 5 100930 Q0 1.00 | 409

Y 200 0.92 5 0 0.930/Q 1.00 234

‘o 950 0.92 5 0 0.930/ 0 1.00 1110

Merge Areas Diverge Areas
Estimation of vy, Estimation of vy,
Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp

Leq = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)

Pem= _1.000  using Equation (Exhibit 25-5) Prp = using Equation (Exhibit 25-12)

vip= _ 2419  pch Vip = pc/h

Capacity Checks Capacity Checks

Actual Maximum LOS F? ' Actual Maximum LOS F?
See Extibit 25.7 ' Ve = Vg See Exhibit 25-14 '
Vo 2828 ee Exhibit 25- Viz ' 4400: All
v 4600: Al Vig = VE — VR See Exhibit 25-14
Rz 2828 Y See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = 20.0 pc/mifin D= pe/mifln

LOS = B (Exhibit 25-4) LOS = (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = 0.282 (Exhibit 25-19) Dy = (Exhibit 25-19)

Sp= 58.5 mi/h (Exhibit 25-19) Sp= mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= 58.5 mi/h (Equation 25-14) S= mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Future AM - Analysis4
©Catalina Engineering, Inc. 1of1



CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information
Anaws[ Laughlin
Agency or Company HDR
Analysis Period/Year AM

Comment Comments

2030

Site Information

Jurisdiction/Date Jurisdiction 4/5/2010
Freeway/Direction of Travel 1-90
Junction WB 190 off

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
d Yes o On | Merge o Diverge o Yes 4 on
o Right side O Left side
0 No Q Oof Number of freeway lanes 2 0 No O of
Lyp = 2220  ft Number of ramp lanes 1 Lyown = 2070 ft
V, = 350 veh/h Length of ramp roadway _ 2640 ¢ Vp = 490 veh/h
Skf = 65.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp

Y _ | 2420 0.92 5 Q0930 Q 1.00 | 2828

'R _ | 950 0.92 5 Q0.930/Q 1.00 1110

Y 350 0.92 5 0 0.930/Q 1.00 409

o 490 0.92 5 0 0.930 |0 1.00 573

Merge Areas Diverge Areas
Estimation of vy, Estimation of vy,
Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp

Leq = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)

Prw = using Equation (Exhibit 25-5) Prp=__1.000 _ using Equation (Exhibit 25-12)

Vip = pc/h vip= _ 2828  pc/h

Capacity Checks Capacity Checks

Actual Maximum LOS F?  Actual Maximum LOS F?
N ' Ve = Vg 2828 See Exhibit 25-14 '
‘Fo See Exhibit 25-7 Vi | 2828 4400: Al
Ve12 4600: Al Vig = VE — VR 1718 See Exhibit 25-14
Vg 950 See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = pc/mifin D= 4.8 pe/mifln

L0S = (Exhibit 25-4) L0S = A (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = (Exhibit 25-19) D, = 0.398 (Exhibit 25-19)

Sp= mi/h (Exhibit 25-19) Sp= 55.8 mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= mi/h (Equation 25-14) S= 55.8 mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Future AM - Analysis4
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CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information
Anaws[ Laughlin
Agency or Company HDR
Analysis Period/Year AM

Comment Comments

2030

Site Information

Jurisdiction/Date Jurisdiction 4/5/2010
Freeway/Direction of Travel 1-90
Junction WB 190 on

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
A Yes Q Oon Merge | Diverge Q Yes Q on
o o Right side O Left side o
0 No o Number of freeway lanes 2 No O of
Lyp = 2070 fit Number of ramp lanes 1 Liown = fi
V, = 950 veh/h Length of ramp roadway 4410 ¢ Vp = veh/h
Skf = 65.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp
VF _ | 1470 | 092 | 5 00930 Q0 100 | 1718
R _ | 490 002 | 5 /009300 1.00 | 573
Y 950 0.92 5 g 0930/ 1.00 1110
Vo Q09760 1.00

Merge Areas

Diverge Areas

Estimation of v4,

Estimation of v4,

Viz=V¢ " Pey Viz=Vg + (Ve = Vp)Ppp

Lgg = (Equation 25-2 or 25-3) Legg= (Equation 25-8 or 25-9)

Pem= _1.000  using Equation (Exhibit 25-5) Prp = using Equation (Exhibit 25-12)

vip= _ 1718  pc/h Viz = pe/h

Capacity Checks Capacity Checks

Actual Maximum LOS F? ' Actual Maximum LOS F?

. VR = VF See Exhibit 25-14

Vig 2290 See Exhibit 25-7 = : 4400: Al

200 | 4600 Al Se X 251

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = -4.6 pc/mifin D= pe/mifln

LOS = A (Exhibit 25-4) LOS = (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = -0.037 (Exhibit 25-19) Dy = (Exhibit 25-19)

Sp= 65.9 mi/h (Exhibit 25-19) Sp= mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= 65.9 mi/h (Equation 25-14) S= mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Future AM - Analysis4
©Catalina Engineering, Inc. 1of1



CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Analyst

Laughlin

Agency or Company HDR
Analysis Period/Year AM

2030

Comment Comments

Site Information
Jurisdiction/Date

Jurisdiction

4/5/2010

Freeway/Direction of Travel 1-190

Junction

NB Silver off

o Operational (LOS)

Q Design (Ly, Lp, or N)

Q Planning (LOS)

O Planning (L, Lp, or N)

Inputs
Freeway terrain Level Ramp terrain Level
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
Q Yes Q On | Merge ' Diverge o Yes 4 on
o Right side O Left side
¥ No Q Oof Number of freeway lanes 2 0 No O of
Lyp = fit Number of ramp lanes 1 Lyown = 4740t
V, = veh/h Length of ramp roadway 410 ft Vp = 180 veh/h
Skf = 55.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiv b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp

VF 1740 | 092 | 5 00976 O 1.00 | 1939

R 730 0.92 5 00976 O 1.00 813

" 0 0.976 O 1.00

‘o 180 0.92 5 0 0.930 0 1.00 210

Merge Areas

Diverge Areas

Estimation of v4,

Estimation of v4,

Viz= Vi " Pemy V12 = Vg + (Vg = Vp)Ppp
Leg = (Equation 25-2 or 25-3) Leg= — (Equation 25-8 or 25-9)
Prw = using Equation (Exhibit 25-5) Prp=__1.000 _ using Equation (Exhibit 25-12)
Vip = pc/h vi= __ 1939  pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? ' Actual Maximum LOS F?
N ' Ve = Vg 1939 See Exhibit 25-14 '
Vig See Exhibit 25-7 = : 1939 4400: Al
Ve12 4600: Al Vig = VE — VR 1125 See Exhibit 25-14
Vg 730 See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = pc/mifin D= 17.2 pe/mifln

L0S = (Exhibit 25-4) L0S = B (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = (Exhibit 25-19) D, = 0.371 (Exhibit 25-19)

Sp= mi/h (Exhibit 25-19) Sp= 50.2 mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= mi/h (Equation 25-14) S= 50.2 mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Future AM - Analysis2
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CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Analyst

Laughlin

Agency or Company HDR
Analysis Period/Year AM

2030

Jurisdiction/Date

Junction

Site Information

Jurisdiction 4/5/2010

Freeway/Direction of Travel 1-190
NB Anamosa on

Comment Comments

o Operational (LOS) Q Design (Ly, Lp, or N) Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
d Yes Q On Merge | Diverge o Yes Q On
o o Right side O Left side
0 No o Number of freeway lanes 2 0 No d off
Lyp = 4740 Number of ramp lanes 1 Lyown = 1200
V, = 730 veh/h Length of ramp roadway __ 40 Vp = 700 veh/h
Skf = 55.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp
VF _ | 1010 | 0.92 5 00930 Q 1.00 1180
R _ | 180 0.92 5 00930 0 1.00 | 210
Y 730 0.92 5 0 0.930/Od 1.00 853
‘o 700 0.92 5 0 0.930/ 0 1.00 818
Merge Areas Diverge Areas
Estimation of v4, Estimation of v4,
Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp
Leq = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)
Pem= _1.000  using Equation (Exhibit 25-5) Prp = using Equation (Exhibit 25-12)
Vi = 1180 pc/h Vip = pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? ' Actual Maximum LOS F?
See Extibit 25.7 ' Ve = Vg See Exhibit 25-14 '
Vig 1390 ee Exhibit £o- Vi [ 4400: All
v 4600: Al Vig = VE — VR See Exhibit 25-14
Rz 1390 ™ See Exhibit 25-3
Level-of-Service Determination (if not F) Level-of-Service Determination (if not F)
Dg = 5.475 + 0.00734 vy + 0.0078 v;, — 0.00627 L, Dg = 4.252 + 0.0086 v, - 0.009 Lp
D = 133 pc/mifin D= pe/mifln
LOS = B (Exhibit 25-4) LOS = (Exhibit 25-4)
Speed Estimation Speed Estimation
M = 0.294 (Exhibit 25-19) D = (Exhibit 25-19)
Sp= 51.2 mi/h (Exhibit 25-19) Sp= mi/h (Exhibit 25-19)
So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)
S= 51.2 mi/h (Equation 25-14) S= mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Future AM - 190silver nb off
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CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 4/5/2010
Agency or Company HDR Freeway/Direction of Travel |-190
Analysis Period/Year AM 2030 Junction NB 90 off

Comment Comments

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
d Yes o On | Merge ﬁDwerge Q Yes Q On
o Right side O Left side o
0 No Q Oof Number of freeway lanes 2 No O of
Lyp = 1200 fit Number of ramp lanes 1 Laown = fi
V, = 180 veh/h Length of ramp roadway 1570 ft Vp = veh/h
Skf = 55.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy fo v=_ V
(veh/day) (veh/h) Field data if checked PHF fuy fp
VF _ | 1190 | 092 | 5 00930 1 100 | 1390
R _ 700 002 | 5 009300 100 | 818
Y 180 0.92 5 0 0.930/Od 1.00 210
Yp Q0976 |Q 1.00

Merge Areas

Diverge Areas

Estimation of v4,

Estimation of v4,

Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp
Leq = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)
Prw = using Equation (Exhibit 25-5) Prp=__1.000 _ using Equation (Exhibit 25-12)
Vip = pc/h viz= __ 1390 pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? ' Actual Maximum LOS F?
N ' Ve = Vg 1390 See Exhibit 25-14 '
Vig See Exhibit 25-7 = 1390 4400: Al
Ve12 4600: Al Vig = VE — VR 573 See Exhibit 25-14
Vg 700 See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = pc/mifin D= 21 pe/mifln

L0S = (Exhibit 25-4) L0S = A (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = (Exhibit 25-19) D, = 0.372 (Exhibit 25-19)

Sp= mi/h (Exhibit 25-19) Sp= 50.2 mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= mi/h (Equation 25-14) S= 50.2 mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Future AM - Analysis1

©Catalina Engineering, Inc.
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CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information
Anaws[ Laughlin
Agency or Company HDR
Analysis Period/Year AM

Comment Comments

2030

Site Information

Jurisdiction/Date Jurisdiction 4/5/2010
Freeway/Direction of Travel 1-190
Junction SB 90 on

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
Q Yes Q Oon Merge | Diverge o Yes Q on
o Right side O Left side
¥ No Q Oof Number of freeway lanes 2 0 No d off
Lyp = ft Number of ramp lanes 1 Lyown = 3920t
V, = veh/h Length of ramp roadway 1340 ft Vp = 220 veh/h
Skf = 55.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp

VF _ | 950 | 092 | 5 009301 100 | 1110

R _ | 590 092 | 5 |00930 1 100 689

u 0 0.976 O 1.00

o 220 0.92 5 0 09300 1.00 257

Merge Areas

Diverge Areas

Estimation of v4,

Estimation of v4,

Viz=V¢ " Pey Viz=Vg + (Ve = Vp)Ppp

Lgg = (Equation 25-2 or 25-3) Legg= (Equation 25-8 or 25-9)

Pem= _1.000  using Equation (Exhibit 25-5) Prp = using Equation (Exhibit 25-12)

vip= _ 1110  pc/h Viz = pe/h

Capacity Checks Capacity Checks

Actual Maximum LOS F? ' Actual Maximum LOS F?

. VR = VF See Exhibit 25-14

Vig 1799 See Exhibit 25-7 = : 4400: Al

1799 | 4600 Al Se X 251

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = 10.8 pc/mifin D= pe/mifln

LOS = B (Exhibit 25-4) LOS = (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = 0.224 (Exhibit 25-19) Dy = (Exhibit 25-19)

Sp= 52.1 mi/h (Exhibit 25-19) Sp= mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= 52.1 mi/h (Equation 25-14) S= mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Future AM - Analysis1
©Catalina Engineering, Inc. 1of1



CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Analyst Laughlin

Agency or Company HDR

Analysis Period/Year AM 2030

Comment Comments

Jurisdiction/Date

Junction

Site Information

Jurisdiction 4/5/2010

Freeway/Direction of Travel 1-190
SB Silve off

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
d Yes o On | Merge o Diverge o Yes 4 on
o Right side O Left side
0 No Q Oof Number of freeway lanes 2 0 No O of
Lyp = 3920 Number of ramp lanes 1 Lgown = 2980 ft
V, = 590 veh/h Length of ramp roadway _ 810 Vp = 440 veh/h
Skf = 55.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp

VF _ | 1540 | 0.92 5 00930 Q 1.00 1799

R _ 220 0.92 5 009300 1.00 257

Y 590 0.92 5 g 0930/ 1.00 689

‘o 440 0.92 5 0 0.930/ 0 1.00 514

Merge Areas Diverge Areas
Estimation of vy, Estimation of vy,
Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp

Leq = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)

Prw = using Equation (Exhibit 25-5) Prp=__1.000 _ using Equation (Exhibit 25-12)

Vip = pc/h vip= __ 1799  pc/h

Capacity Checks Capacity Checks

Actual Maximum LOS F?  Actual Maximum LOS F?
N ' Ve = Vg 1799 See Exhibit 25-14 '
YFo See Exhibit 25-7 Viz 1799 4400: Al
Ve12 4600: Al Vig = VE — VR 1542 See Exhibit 25-14
Vg 220 See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = pc/mifin D= 124 pe/mifln

L0S = (Exhibit 25-4) L0S = B (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = (Exhibit 25-19) D, = 0.321 (Exhibit 25-19)

Sp= mi/h (Exhibit 25-19) Sp= 50.8 mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= mi/h (Equation 25-14) S= 50.8 mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Future AM - Analysis1
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CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information
Anaws[ Laughlin
Agency or Company HDR
Analysis Period/Year AM

Comment Comments

2030

Site Information

Jurisdiction/Date Jurisdiction 4/5/2010
Freeway/Direction of Travel 1-190
Junction SB Silver on

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
g Ves Q on Merge =) Diverge Q Yes Q on
o Right side O Left side
] o
0 No o Number of freeway lanes 2 No O of
Lyp = 2580 fit Number of ramp lanes 1 Liown = fi
V, = 220 veh/h Length of ramp roadway 870 ft Vp = veh/h
Skf = 55.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp
VF _ | 1320 | 092 | 5 00930 1 100 | 1542
R | | 440 0.92 | 5 g 0930/ 1.00 _ 514
Y 220 0.92 5 0 0.930 O 1.00 257
Vo Q09760 1.00

Merge Areas

Diverge Areas

Estimation of v4,

Estimation of v4,

Viz=V¢ " Pey Viz=Vg + (Ve = Vp)Ppp

Lgg = (Equation 25-2 or 25-3) Legg= (Equation 25-8 or 25-9)

Pem= _1.000  using Equation (Exhibit 25-5) Prp = using Equation (Exhibit 25-12)

Vip = 1542  pc/h Vip = pc/h

Capacity Checks Capacity Checks

Actual Maximum LOS F? ' Actual Maximum LOS F?

. VR = VF See Exhibit 25-14

Vig 2057 See Exhibit 25-7 = : 4400: Al

2057 | 4600 Al Se i 251

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = 15.8 pc/mifin D= pe/mifln

LOS = B (Exhibit 25-4) LOS = (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = 0.273 (Exhibit 25-19) Dy = (Exhibit 25-19)

Sp= 51.4 mi/h (Exhibit 25-19) Sp= mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= 51.4 mi/h (Equation 25-14) S= mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Future AM - Analysis1
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CHAPTER 24 - FREEWAY WEAVING WORKSHEET

General Information

Site Information

p‘naUs{ Laughlin

Agency or Company HDR

Analysis Period/Year AM

2030

Comment Comments

Jurisdiction/Date

Jurisdiction

4/5/2010

Freeway/Direction of Travel 1-190
Weaving Segment Location Anamosa NB

o Operational (LOS)

Q Design (N, L, Type)

Q Planning (LOS)

Q Planning (N, L, Type)

Inputs
Entry lanes Exit lanes | Freeway free-flow speed, S;p= ___ 55 mi/h
2 A C 2 Weaving number of lanes, N = 3
Weaving segment length, L 1200 fi
Freeway terrain O Level o Rolling
Ramp terrain O Level o Rolling
Entry lanes p [Exitlanes Weavingtype @ TypeA O TypeB O TypeC
1 1 v
Volume ratio, VR = " 0.577
Driver type from A & Commuter/weekday O Recreational/weekend V2 0.114
. . Weaving ratio, R = —— :
Driver type from B & Commuter/weekday O Recreational/weekend Vi
Conversion to pc/h Under Base Conditions
(pc/h) AADT K D v PHF % HV | v=—JV
(veh/day) (veh/h) Field data if checked PHF * fyy *fy
Ve 490 0.92 5 0 0.930 O 1.00 573
V8D 90 0.92 5 0 0.930 | O 1.00 105
VaD 700 0.92 5 0 0.930 O 1.00 818
VBe 90 0.92 5 0 0.930 O 1.00 105
Vw 923
Vo 678
v 1601
Weaving and Nonweaving Speeds
Unconstrained Constrained
Weaving (i = w) Nonweaving (i = nw) Weaving (i = w) Nonweaving (i = nw)
a (Exhibit 24-6) 0.15 42.8 0.35 33.4
b (Exhibit 24-6) 2.2 4.0 2.2 4.0
¢ (Exhibit 24-6) 0.97 1.3 0.97 1.3
d (Exhibit 24-6) 0.80 0.75 0.80 0.75
Weaving intensity factor, W,
a(1 + VR)b (u/N)e 0.621 0.372 1.449 0.213
i (L)
Weaving and nonweauin% speeds, S; (mi/h)
S-154+ Ser - 42.8 47.79 334 52.10
i 1+ W,
Number of lanes required for unconstrained operation, N, (Exhibit 24-7) __1.64
Maximum number of lanes, N, (max) (Exhibit 24-7) 1.40

Q If N, < N, (max) unconstrained operation

o If N, > N,(max) constrained operation

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment speed, S (mi/h)

5= ﬁ 39.4
| ()-€2)
Weaving se%n:e& density, D (pc/mi/In) 136
S

Level of service, LOS (Exhibit 24-2) B
Capacity for base condition, c;, (pc/h)
(Exhibit 24-8) 3902
Capacity as a 15-min flow rate, ¢ (veh/h)
C=Cb*'|.w.fp 3630
Capacity as a full-hour volume, c;, (veh/h) 3339

¢ = c(PHF)

HIiCAP ™2.0.0.0
©Catalina Engineering, Inc.
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CHAPTER 24 - FREEWAY WEAVING WORKSHEET

General Information

Site Information

AnaUs{ Laughlin

Agency or Company HDR
Analysis Period/Year AM

2030

Comment Comments

Jurisdiction/Date

Jurisdiction

4/5/2010

Freeway/Direction of Travel 1-90

Weaving Segment Location 1-190 to Haines EB

o Operational (LOS)

Q Design (N, L, Type)

Q Planning (LOS)

Q Planning (N, L, Type)

Inputs
Entry lanes Exit lanes | Freeway free-flow speed, Sgp = 65 mi/h
2 A C 2 Weaving number of lanes, N = 3
Weaving segment length, L 730 ft
Freeway terrain O Level o Rolling
Ramp terrain O Level o Rolling
Entry lanes p [Exitlanes Weavingtype @ TypeA O TypeB O TypeC
1 1 v
Volume ratio, VR = " 0.240
Driver type from A & Commuter/weekday O Recreational/weekend V2 0.286
. . Weaving ratio, R = —— :
Driver type from B & Commuter/weekday O Recreational/weekend Yy
Conversion to pc/h Under Base Conditions
(pc/h) AADT K D v PHF % HV | v=—JV
(veh/day) (veh/h) Field data if checked PHF * fyy *fy
Vac 2020 0.92 5 0 0.930 QO 1.00 2360
VBD 200 0.92 5 0 0.930 QO 1.00 234
Vap 200 0.92 5 0 0.930 O 1.00 234
VBC 500 0.92 5 0 0.930 O 1.00 584
Vw 818
Viw 2594
v 3412
Weaving and Nonweaving Speeds
Unconstrained Constrained
Weaving (i = w) Nonweaving (i = nw) Weaving (i = w) Nonweaving (i = nw)
a (Exhibit 24-6) 0.15 40.8
b (Exhibit 24-6) 2.2 4.0
¢ (Exhibit 24-6) 0.97 1.3
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, W,
a(1 + VR)b (u/N)e 1.135 0.553
i (L}"
Weaving and nnnweauin% speeds, S; (mi/h)
154 FF 40.8 50.42
i 1+ W,
Number of lanes required for unconstrained operation, N, (Exhibit 24-7) ___0.91
Maximum number of lanes, N, (max) (Exhibit 24-7) 1.40

o if N,, < N, (max) unconstrained operation

Q If N, = N,(max) constrained operation

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment speed, S (mi/h)

S (wY, (=) 47.7
| ()-€2)
Weaving se%nze& density, D (pc/mi/In) 23.8
S
Level of service, LOS (Exhibit 24-2) C
Capacity for base condition, c;, (pc/h)
(Exhibit 24-8) 5259
Capacity as a 15-min flow rate, ¢ (veh/h)
c:ch*[HU'fp 4892
Capacity as a full-hour volume, c;, (veh/h)
¢, = c(PHF) 4501
HICAP ™2 0.0.0 Future AM - Analysis5
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
§ 70 ﬁsw—"ﬂ‘mi m 1 R Oper. (LOS) FFS, N, v, L0S, S, D
< o0 60 mifh . 7 Des. (N) FFS, LOS, Vo N, S, D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N ¥ S.D
g 50 sA_" LB I LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 4/6/2010
Agency or Company HDR Highway/Direction of Travel -90
Analysis Period/Year PM 2030 From/To Deadwood/I-190
Comment eastbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 2160 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT x K x D veh/h O Level & Rolling O Mountainous
Driver type ﬂ/CommuIerfWeekday 0 Recreational/Weekend Grade Length mi  Up/Down %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 2.0
. 2.5 = 1 0.913
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 1285 pe/hfin N assumed
S 65.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 19.8 pe/ifin L0S
LOS C
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP pc/h/ln VF= (PHF x rN X fygy % [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume

HiCAP™2.0.0.0
©Catalina Engineering, Inc.
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
§ 70 ﬁsw—"ﬂ‘mi m 1 R Oper. (LOS) FFS, N, v, L0S, S, D
< o0 60 mifh . 7 Des. (N) FFS, LOS, Vo N, S, D
S 55 mi/l < . Des. (v, FFS, LOS, N v S.D
& 50 wosa_ " 8”7 [c- LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£ d’fg} o w7 58T gu™ | |
=7 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 4/6/2010
Agency or Company HDR Highway/Direction of Travel -90
Analysis Period/Year PM 2030 From/To 1-190 off/1-190 on
Comment eastbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 1720 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday 0 Recreational/Weekend Grade Length 0.4 mi  Up/Down 20 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Yo = PHF X Nx fyy x ) 962 pe/h/in N _ assumed
S 65.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 14.8 pe/ifin L0S
LOS B
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP DCJrh-"In VF= (PHF X rN X [H\I' X [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifin LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
v - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume

HiCAP™2.0.0.0
©Catalina Engineering, Inc.
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
B0 ﬁsumifh . . Oper. (LOS) FFS, N, v, L0S, S, D
&0 S0 mih 7 7 Des. (N) FFS, LOS, v, N,S,D
5 55 mif - R Des. (v FFS, LOS, N v S.D
g 50 wosa_ " 8”7 [c- LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 4/6/2010
Agency or Company HDR Highway/Direction of Travel -90
Analysis Period/Year PM 2030 From/To I-190/Haines
Comment eastbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 2750 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday 0 Recreational/Weekend Grade Length 0.1 mi  Up/Down 20 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 3 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 1025 pe/hfin N assumed
S 65.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 158 pe/ifin L0S
LOS B
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP pc/h/ln VF= (PHF x rN X fygy % [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume

HiCAP™2.0.0.0
©Catalina Engineering, Inc.

Capacity files - 90 future mainline3
Tof1



CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
§ 70 ﬁsumi m 1 R Oper. (LOS) FFS, N, v, L0S, S, D
< o0 60 mifh . 7 Des. (N) FFS, LOS, Vo N, S, D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N ¥ S.D
& 50 sA_" LB e LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 4/6/2010
Agency or Company HDR Highway/Direction of Travel -90
Ana|y5i5 Period/Year PM 2030 From/To Haines off/Haines on
Comment eastbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 2060 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday Q Recreational/Weekend Grade Length 0.4 mi Up/Down 10 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 1152 pe/hfin N assumed
S 65.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 17.7 pe/ifin L0S
LOS B
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP pc/h/ln VF= (PHF x rN X fygy % [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume

HiCAP™2.0.0.0
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
B0 ﬁsumifh . . Oper. (LOS) FFS, N, v, L0S, S, D
&0 S0 mih 7 7 Des. (N) FFS, LOS, v, N,S,D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N ¥ S.D
g 50 sA_" LB I LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & t - P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 4/6/2010
Agency or Company HDR Highway/Direction of Travel -90
Analysis Period/Year PM 2030 From/To Haines/Lacrosse
Comment eastbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 2370 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday Q Recreational/Weekend Grade Length 0.6 mi  Up/Down 10 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
i 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 1325 pe/hfin N assumed
S 65.0 mi/h Y%= R T ) pe/h/in
D=v/S 204 peli/in L0S "
LOS C
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP pc/h/ln VF= (PHF x rN X fygy % [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume

HiCAP™2.0.0.0
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
§ 70 ﬁsumi m 1 R Oper. (LOS) FFS, N, v, L0S, S, D
< o0 60 mifh . 7 Des. (N) FFS, LOS, Vo N, S, D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N ¥ S.D
g 50 sA_" LB I LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 4/6/2010
Agency or Company HDR Highway/Direction of Travel -90
Analysis Period/Year PM 2030 From/To Lacrosse/Haines
Comment westbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 2270 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday Q Recreational/Weekend Grade Length 0.5 mi  Up/Down 10 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 1269 pe/hfin N assumed
S 65.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 19.5 pe/ifin L0S
LOS C
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP pc/h/ln VF= (PHF x rN X fygy % [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
§ 70 ﬁsumi m 1 R Oper. (LOS) FFS, N, v, L0S, S, D
< o0 60 mifh . 7 Des. (N) FFS, LOS, Vo N, S, D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N ¥ S.D
& 50 sA_" LB e LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 4/6/2010
Agency or Company HDR Highway/Direction of Travel -90
Ana|y5i5 Period/Year PM 2030 From/To Haines off/Haines on
Comment westbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 2000 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday Q Recreational/Weekend Grade Length 0.5 mi  Up/Down 10 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 1118 pe/hfin N assumed
S 65.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 17.2 pe/ifin L0S
LOS B
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP pc/h/ln VF= (PHF x rN X fygy % [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

E ﬂ*‘ﬂ"-”wmﬂsﬁm—— —-— | Application Input Qutput
B 10 ﬁsumifh . T Oper. (LOS) FFS, N, v, L0S, S, D
&0 S0 mih 7 7 Des. (N) FFS, LOS, v, N,S,D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N ¥ S.D
& 50 sA_" LB e LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 40 & & A~ R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
= 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 4/6/2010
Agency or Company HDR Highway/Direction of Travel -90
Analysis Period/Year PM 2030 From/To Haines/I-190
Comment westbound
o Q 0 a Q u}
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 2600 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Level O Rolling O Mountainous
Driver type E/Commuter!Weekday O Recreational/Weekend Grade Length 0.4 mi  Up/Down 2.0 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 3 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF x";‘ Xy x ) 969 pe/h/in N assumed
S 65.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 14.9 pe/ifin L0S
LOS B
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHY
UP DCJrh-"In VF= (PHF X rN X [H\I' X [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mith D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
§ 70 ﬁsw—"ﬂ‘mi m 1 R Oper. (LOS) FFS, N, v, L0S, S, D
< o0 60 mifh . 7 Des. (N) FFS, LOS, Vo N, S, D
S 55 mi/l < o750 Des. (v, FFS, LOS, N v S.D
& 50 sA_" LB e LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=7 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 4/6/2010
Agency or Company HDR Highway/Direction of Travel -90
Analysis Period/Year PM 2030 From/To 1-190 off/1-190 on
Comment westbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 1950 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday 0 Recreational/Weekend Grade Length 0.4 mi  Up/Down 20 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Yo = PHF X Nx fyy x ) 1091 pe/h/in N _ assumed
S 65.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 16.8 pe/ifin L0S
LOS B
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP DCJrh-"In VF= (PHF X rN X [H\I' X [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifin LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
v - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume

HiCAP™2.0.0.0
©Catalina Engineering, Inc.

Capacity files - 90 future mainline9
Tof1



CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
§ 70 ﬁsw—"ﬂ‘mi m 1 R Oper. (LOS) FFS, N, v, L0S, S, D
< o0 60 mifh . 7 Des. (N) FFS, LOS, Vo N, S, D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N ¥ S.D
g 50 sA_" LB I LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 4/6/2010
Agency or Company HDR Highway/Direction of Travel -90
Analysis Period/Year PM 2030 From/To I-190/Deadwood
Comment westbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 2540 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT x K x D veh/h O Level & Rolling O Mountainous
Driver type ﬂ/CommuIerfWeekday 0 Recreational/Weekend Grade Length mi  Up/Down %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 2.0
. 2.5 = 1 0.913
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 65.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 1512 pe/hfin N assumed
S 65.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 233 pe/ifin L0S
LOS C
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP pc/h/ln VF= (PHF x rN X fygy % [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
§ 70 ﬁsumi m 1 R Oper. (LOS) FFS, N, v, L0S, S, D
< o0 60 mifh . ” . | Des. (N) FFS, LOS, v, N, S D
5 55 mif - R Des. (v FFS, LOS, N ¥ S.D
g 50 wosa_ " 8”7 [c- LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 4/6/2010
Agency or Company HDR Highway/Direction of Travel !-190
Analysis Period/Year PM 2030 From/To Omaha/Silver
Comment northbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 1880 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday 0 Recreational/Weekend Grade Length 0.1 mi  Up/Down 02 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 55.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Yo = PHF X Nx fyy x ) 1051 pe/h/in N _ assumed
S 55.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 19.1 pe/ifin L0S
LOS C
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP pc/h/ln VF= (PHF x rN X fygy % [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
B0 ﬁsumifh . . Oper. (LOS) FFS, N, v, L0S, S, D
& 0 S0 mih 7 7 Des. (N) FFS, LOS, v, N,S, D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N v S.D
g 50 sA_" LB I LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 4/6/2010
Agency or Company HDR Highway/Direction of Travel !-190
Analysis Period/Year PM 2030 From/To Silver/Anamosa
Comment northbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 1480 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday Q Recreational/Weekend Grade Length 0.9 mi  Up/Down 20 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
i 2.0 = 1 0.949
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 55.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 848 pe/hfin N assumed
S 55.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 154 pe/ifin L0S
LOS B
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP pc/h/ln VF= (PHF x rN X fygy % [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
§ 70 ﬁsumi m 1 R Oper. (LOS) FFS, N, v, L0S, S, D
< o0 60 mifh . ” . | Des. (N) FFS, LOS, v, N, S D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N ¥ S.D
g 50 sA_" LB I LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 4/6/2010
Agency or Company HDR Highway/Direction of Travel !-190
Analysis Period/Year PM 2030 From/To Anamosa/I-90
Comment northbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 1620 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday 0 Recreational/Weekend Grade Length 0.2 mi  Up/Down 20 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 55.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 906 pe/hfin N assumed
S 55.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 16.5 pe/ifin L0S
LOS B
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP pc/h/ln VF= (PHF x rN X fygy % [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume

HiCAP™2.0.0.0
©Catalina Engineering, Inc.
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
§ 70 ﬁsumi m 1 R Oper. (LOS) FFS, N, v, L0S, S, D
< o0 60 mifh . ” . | Des. (N) FFS, LOS, v, N, S D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N ¥ S.D
g 50 sA_" LB I LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 4/6/2010
Agency or Company HDR Highway/Direction of Travel !-190
Analysis Period/Year PM 2030 From/To Silver/Omaha
Comment Southbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 1400 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday 0 Recreational/Weekend Grade Length 0.1 mi  Up/Down 02 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 55.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 783 pe/hfin N assumed
S 55.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 14.2 pe/ifin L0S
LOS B
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP pc/h/ln VF= (PHF x rN X fygy % [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume

HiCAP™2.0.0.0
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
§ 70 ﬁsumi m 1 R Oper. (LOS) FFS, N, v, L0S, S, D
< o0 60 mifh . 7 Des. (N) FFS, LOS, Vo N, S, D
5 55 mif - R Des. (v FFS, LOS, N v S.D
g 50 wosa_ " 8”7 [c- LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 4/6/2010
Agency or Company HDR Highway/Direction of Travel !-190
Ana|y5i5 Period/Year PM 2030 From/To Silver off/Silver on
Comment Southbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 1020 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday Q Recreational/Weekend Grade Length 0.5 mi  Up/Down 20 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 55.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Vo= " PHF e k1) 570 pe/hfin N assumed
S 55.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 104 pe/ifin L0S
LOS A
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP DCJrh-"In VF= (PHF X rN X [H\I' X [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 23 - BASIC FREEWAY SEGMENTS WORKSHEET

B fooflovSped S =TSmih_ A Application Input Output
B0 ﬁsumifh . . Oper. (LOS) FFS, N, v, L0S, S, D
&0 60 milh 7 7 : . Des. (N) FFS, LOS, v, N,S,D
5 ssmp’ |~ o750 Des. (v FFS, LOS, N ¥ S.D
g 50 sA_" LB I LT TS | Plan. (LOS) FFS, N, AADT L0S, S, D
2 & 7 -1 .- P Plan. (N) FFS, LOS, AADT N,S,D
S 407 QT R N T =R ' | Pran. (v;) FFS, LOS, N Vo S, D
£y d’fg} S A e _ |
=0 400 800 1200 1600 2000 2400
Flow Rate (pc/h/In)
General Information Site Information
Analyst Laughlin Jurisdiction/Date Jurisdiction 4/6/2010
Agency or Company HDR Highway/Direction of Travel !-190
Analysis Period/Year PM 2030 From/To 1-90/Silver
Comment Southbound
a a Q a a Q
Oper. (LOS) Des. (N) Des. (v;) Plan. (LOS) Plan. (N) Plan. (v;)
Flow Inputs
Volume, V 1090 veh/h Peak-hour factor, PHF 0.92
Annual avg. daily traffic, AADT veh/day % Trucks and buses, P; 5
Peak-hour proportion of AADT, K % RVs, Py 2
Peak-hour direction proportion, D General terrain
DDHV = AADT xKx D veh/h O Llevel O Rolling O Mountainous
Driver type & Commuter/Weekday 0 Recreational/Weekend Grade Length 0.7 mi  Up/Down 20 %
Calculate Flow Adjustments
f, (Q Field data?) 1.00 Ex (Q Field data?) 1.2
. 1.5 = 1 0.972
EI {D Field dala?) fHU 1+ PT[ET - 1} + PR[ER ~ 1]
Speed Inputs Calculate Speed Adjustments and FFS
Lane width fi fuw (Q Field data?) mi/h
Rt-shoulder lat. clearance ft fie (Q Field data?) mi/h
Interchange density I/mi fip (Q Field data?) mifh
Number of lanes, N 2 fy (Q Field data?) mifh
FFS (measured) 55.0 mi/h FFS = BFFS - fuy - fic - fip - Ty mi/h
Base free-flow speed, BFFS mifh
LOS and Performance Measures
Operational (LOS) or Planning (LOS) Design (N) or Planning (N) 1st lteration
- V or DDHV
Yo = PHF X Nx fyy x ) 610 pe/h/in N _ assumed
S 55.0 mi/h v, = —r DY pe/h/in
{PHFxinwfo)
D=v/S 111 pe/ifin L0S
LOS B
Design (vy) or Planning (v,) Design (N) or Planning (N) 2nd lteration
LOS N assumed
V or DDHV
UP pc/h/ln VF= (PHF x rN X fygy % [p] pcfhfln
V=v, x PHF X N x fyy x £, veh/h milh
S mi/h D =v)/S pe/mifin
D=v/S pe/mifln LOS
Glossary Factor Location
N - Number of lanes S - Speed Ep - Exhibits 23-8, 23-10 fuw - Exhibit 23-4
V- Hourly volume D - Density E; - Exhibits 23-8, 23-9, 23-11 fic - Exhibit 23-5
vp - Flow rate FFS - Free-flow speed f, - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS- Base free-flow speed LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume
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CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Analyst Laughlin

Agency or Company HDR

Analysis Period/Year PM 2030

Comment Comments

Site Information
Jurisdiction/Date

Jurisdiction

4/6/2010

Freeway/Direction of Travel 1-90
EB 1-190 off

Junction

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS)

O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
Q Yes Q On | Merge ' Diverge o Yes 4 on
o Right side O Left side
¥ No Q Oof Number of freeway lanes 2 0 No O of
Lyp = ft Number of ramp lanes 1 Lyown = 1850 ft
V, = veh/h Length of ramp roadway 1340 ft Vp = 1030  veh/h
Skf = 65.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp

F _ | 2160 | 092 | 5 009301 100 | 2524

R | | 440 0.92 | 5 g 0930/ 1.00 _ 514

u 0 0.976 O 1.00

o 1030 0.92 5 0 0.930 |0 1.00 1204

Merge Areas

Diverge Areas

Estimation of v4,

Estimation of v4,

Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp
Leq = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)
Prw = using Equation (Exhibit 25-5) Prp=__1.000 _ using Equation (Exhibit 25-12)
Vip = pc/h vi= _ 2524  pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? ' Actual Maximum LOS F?
N ' Ve = Vg 2524 See Exhibit 25-14 '
Vig See Exhibit 25-7 = 2524 4400: Al
Ve12 4600: Al Vig = VE — VR 2010 See Exhibit 25-14
Vg 440 See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = pc/mifin D= 13.9 pe/mifln

L0S = (Exhibit 25-4) L0S = B (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = (Exhibit 25-19) D, = 0.344 (Exhibit 25-19)

Sp= mi/h (Exhibit 25-19) Sp= 57.1 mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= mi/h (Equation 25-14) S= 57.1 mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Capacity files - 90 future eb 190 off
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CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Analyst

Laughlin

Agency or Company HDR
Analysis Period/Year PM

2030

Jurisdiction/Date

Junction

Site Information

Jurisdiction 4/6/2010

Freeway/Direction of Travel 1-90
EB I-190 on

Comment Comments

o Operational (LOS) Q Design (Ly, Lp, or N) Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
d VYes Q On Merge | Diverge o Yes Q On
o o Right side O Left side
0 No o Number of freeway lanes 2 0 No d off
Lyp = 1850 Number of ramp lanes 1 Lgown= 730 ft
V, = 440 veh/h Length of ramp roadway 1570 ft Vp = 690 veh/h
Skf = 65.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp
VF _ | 1720 | 0.92 5 00930 Q 1.00 2010
'R _ | 1030 0.92 5 Q0.930/Q 1.00 1204
" 440 0.92 5 0 0.930 O 1.00 514
o 690 0.92 5 0 0.930 |0 1.00 806
Merge Areas Diverge Areas
Estimation of v4, Estimation of v4,
Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp
Leq = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)
Pem= _1.000  using Equation (Exhibit 25-5) Prp = using Equation (Exhibit 25-12)
Vi = 2010 pc/h Vip = pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? ' Actual Maximum LOS F?
See Extibit 25.7 ' Ve = Vg See Exhibit 25-14 '
Vig 3213 e EXnibit 2o- Vi [ 4400: All
v 4600: Al Vig = VE — VR See Exhibit 25-14
Rz 3213 ™ See Exhibit 25-3
Level-of-Service Determination (if not F) Level-of-Service Determination (if not F)
D = 5.475 + 0.00734 vy + 0.0078 vy, - 0.00627 L, Dg = 4.252 + 0.0086 v, - 0.009 Lp
D = 20.1 pc/mifin D= pe/mifln
LOS = c (Exhibit 25-4) LOS = (Exhibit 25-4)
Speed Estimation Speed Estimation
M = 0.277 (Exhibit 25-19) D = (Exhibit 25-19)
Sp= 58.6 mi/h (Exhibit 25-19) Sp= mi/h (Exhibit 25-19)
So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)
S= 58.6 mi/h (Equation 25-14) S= mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Capacity files - 90 future eb 190 on
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CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Analyst Laughlin

Agency or Company HDR

Analysis Period/Year PM 2030

Comment Comments

Jurisdiction/Date

Junction

Site Information

Jurisdiction 4/6/2010

Freeway/Direction of Travel 1-90
EB Haines off

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
d Yes o On | Merge o Diverge o Yes 4 on
o Right side O Left side
0 No Q Oof Number of freeway lanes 3 0 No O of
Lyp = 730 ft Number of ramp lanes 1 Lgown = 2330 ft
V, = 1030  yeh/h Length of ramp roadway 1130 ft Vp = 310 veh/h
Skf = 65.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp
F _ | 2750 | 0.92 5 00930 Q 1.00 3213
'R 690 0.92 5 0 0.930|/4 1.00 806
Y 1030 0.92 5 0 0.930/Od 1.00 1204
‘o 310 0.92 5 0 0.930/ 0 1.00 362
Merge Areas Diverge Areas
Estimation of v4, Estimation of v4,
Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp
Leg = (Equation 25-2 or 25-3) Lgg= 14391 (Equation 25-8 or 25-9)
Pew = using Equation (Exhibit 25-5) Prp=_1.587  using Equation 6 (Exhibit 25-12)
Vip = pc/h vip= _ 4627  pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? ' Actual Maximum LOS F?
N ' Ve = Vg 3213 See Exhibit 25-14 '
Vig See Exhibit 25-7 = 2627 4400: Al v
Ve12 4600: Al Vig = VE — VR 2407 See Exhibit 25-14
Vg 690 See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

DR = pe/mi/ln DR = pc/mi/ln

LOS = (Exhibit 25-4) LOS = F (Exhibit 25-4)

Speed Estimation Speed Estimation

M = (Exhibit 25-19) D = (Exhibit 25-19)

Sp= mi/h (Exhibit 25-19) Sp= mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) S = mi/h (Exhibit 25-19)

S= mi/h (Equation 25-14) S= mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Capacity files - 90 future eb haines off
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CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Analyst Laughlin

Agency or Company HDR

Analysis Period/Year PM 2030

Comment Comments

Jurisdiction/Date

Junction

Site Information

Jurisdiction 4/6/2010

Freeway/Direction of Travel 1-90
EB Haines on

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
d Yes Q On Merge | Diverge o Yes Q On
o o Right side O Left side
0 No o Number of freeway lanes 2 0 No d off
Lyp = 2330  ft Number of ramp lanes 1 Lyown = 2910
V, = 690 veh/h Length of ramp roadway 1270 ft Vp = 430 veh/h
Skf = 65.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp

Y _ | 2060 0.92 5 Q0930 Q 1.00 | 2407

R _ 310 0.92 5 00930 0 1.00 | 362

Y 690 0.92 5 0 0.930/Q 1.00 806

o 430 0.92 5 0 0.930 |0 1.00 502

Merge Areas Diverge Areas
Estimation of vy, Estimation of vy,
Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp

Leq = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)

Pem= _1.000  using Equation (Exhibit 25-5) Prp = using Equation (Exhibit 25-12)

vip= _ 2407  pchh Vip = pc/h

Capacity Checks Capacity Checks

Actual Maximum LOS F? ' Actual Maximum LOS F?
See Extibit 25.7 ' Ve = Vg See Exhibit 25-14 '
Vig 2769 e Exhibit Zo- Vi [ 4400: All
v 4600: Al Vig = VE — VR See Exhibit 25-14
Rz 2769 Y See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = 18.9 pc/mifin D= pe/mifln

LOS = B (Exhibit 25-4) LOS = (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = 0.269 (Exhibit 25-19) Dy = (Exhibit 25-19)

Sp= 58.8 mi/h (Exhibit 25-19) Sp= mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= 58.8 mi/h (Equation 25-14) S= mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Capacity files - 90 future eb haines on
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CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Analyst Laughlin

Agency or Company HDR

Analysis Period/Year PM 2030

Comment Comments

Jurisdiction/Date

Junction

Site Information

Jurisdiction 4/6/2010

Freeway/Direction of Travel 1-90
WB Haines off

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
d Yes o On | Merge o Diverge o Yes 4 on
o Right side O Left side
0 No Q Oof Number of freeway lanes 2 0 No O of
Lyp = 2400  ft Number of ramp lanes 1 Lgown = 2900 ft
V, = 450 veh/h Length of ramp roadway 1390 ft Vp = 600 veh/h
Skf = 65.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp

Y _ | 2270 0.92 5 Q0930 Q 1.00 | 2652

R _ 270 0.92 5 009300 1.00 315

Y 450 0.92 5 0 0.930/Od 1.00 526

o 600 0.92 5 0 0.930 |0 1.00 701

Merge Areas Diverge Areas
Estimation of v4, Estimation of v4,
Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp

Leq = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)

Prw = using Equation (Exhibit 25-5) Prp=__1.000 _ using Equation (Exhibit 25-12)

Vip = pc/h vip= _ 2652  pc/h

Capacity Checks Capacity Checks

Actual Maximum LOS F? ' Actual Maximum LOS F?
N ' Ve = Vg 2652 See Exhibit 25-14 '
Vig See Exhibit 25-7 = 652 4400: Al
Ve12 4600: Al Vig = VE — VR 2337 See Exhibit 25-14
Vg 270 See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = pc/mifin D= 14.6 pe/mifln

LOS = (Exhibit 25-4) LOS = B (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = (Exhibit 25-19) D, = 0.326 (Exhibit 25-19)

Sp= mirh (Exhibit 25-19) Sp= 57.5 mifh (Exhibit 25-19)

Sp= mirh (Exhibit 25-19) Sp= mifh (Exhibit 25-19)

S= mi/h (Equation 25-14) S= 57.5 mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Capacity files - 90 future wb haines off

©Catalina Engineering, Inc.

Tof1



CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Analyst Laughlin

Agency or Company HDR

Analysis Period/Year PM 2030

Comment Comments

Jurisdiction/Date

Junction

Site Information

Jurisdiction 4/6/2010

Freeway/Direction of Travel 1-90
WB Haines on

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
d Yes Q On Merge | Diverge o Yes Q On
o o Right side O Left side
0 No o Number of freeway lanes 2 0 No d off
Lyp = 2500  ft Number of ramp lanes 1 Lyown = 2220 ft
V, = 270 veh/h Length of ramp roadway 1170 ft Vp = 650 veh/h
Skf = 65.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp

Y _ | 2000 0.92 5 Q0930 Q 1.00 | 2337

R _ | 600 0.92 5 100930 Q0 1.00 | 701

Y 270 0.92 5 0 0.930 /O 1.00 315

o 650 0.92 5 0 0.930 |0 1.00 760

Merge Areas Diverge Areas
Estimation of vy, Estimation of vy,
Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp

Leq = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)

Pem= _1.000  using Equation (Exhibit 25-5) Prp = using Equation (Exhibit 25-12)

vip= _ 2337  pch Vip = pc/h

Capacity Checks Capacity Checks

Actual Maximum LOS F? ' Actual Maximum LOS F?
See Extibit 25.7 ' Ve = Vg See Exhibit 25-14 '
Vig 3038 e Exhibit Zo- Vi [ 4400: All
v 4600: Al Vig = VE — VR See Exhibit 25-14
Rz 3038 Y See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = 215 pc/mifin D= pe/mifln

LOS = c (Exhibit 25-4) LOS = (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = 0.297 (Exhibit 25-19) Dy = (Exhibit 25-19)

Sp= 58.2 mi/h (Exhibit 25-19) Sp= mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= 58.2 mi/h (Equation 25-14) S= mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Capacity files - 90 future wb haines on
©Catalina Engineering, Inc. 1of 1



CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Analyst Laughlin

Agency or Company HDR

Analysis Period/Year PM 2030

Comment Comments

Jurisdiction/Date

Junction

Site Information

Jurisdiction 4/6/2010

Freeway/Direction of Travel 1-90
WB 190 off

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
d Yes o On | Merge o Diverge o Yes 4 on
o Right side O Left side
0 No Q Oof Number of freeway lanes 3 0 No O of
Lyp = 2220  ft Number of ramp lanes 1 Lyown = 2070 ft
V, = 600 veh/h Length of ramp roadway _ 2640 ¢ Vp = 590 veh/h
Skf = 65.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp

Y _ | 2600 0.92 5 Q0930 Q 1.00 | 3038

R _ | 650 0.92 5 Q0.930/Q 1.00 760

Y 600 0.92 5 0 0.930/Q 1.00 701

o 590 0.92 5 0 0.930 |0 1.00 689

Merge Areas

Diverge Areas

Estimation of v4,

Estimation of v4,

Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp
Leg = (Equation 25-2 or 25-3) Lgg= _ 8431  (Equation 25-8 or 25-9)
Pew = using Equation (Exhibit 25-5) Pip=_0.789  using Equation 6 (Exhibit 25-12)
Vip = pc/h vi= _ 2558  pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? ' Actual Maximum LOS F?
N ' Ve = Vg 3038 See Exhibit 25-14 '
Vig See Exhibit 25-7 = 558 4400: Al
Ve12 4600: Al Vig = VE — VR 2279 See Exhibit 25-14
Vg 650 See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = pc/mifin D= 25 pe/mifln

L0S = (Exhibit 25-4) L0S = A (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = (Exhibit 25-19) D, = 0.366 (Exhibit 25-19)

Sp= mi/h (Exhibit 25-19) Sp= 56.6 mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= 71.3 mi/h (Exhibit 25-19)

S= mi/h (Equation 25-14) S= 58.5 mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Capacity files - 90 future wb 190 off

©Catalina Engineering, Inc.
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CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information
Anaws[ Laug hlin
Agency or Company HDR
Analysis Period/Year PM

Comment Comments

2030

Site Information

Jurisdiction/Date Jurisdiction 4/6/2010
Freeway/Direction of Travel 1-90
Junction WB 190 on

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
d Yes o On Merge | Diverge Q Yes Q On
o Right side O Left side o
0 No Q Oof Number of freeway lanes 2 No O of
Lyp = 2070 fit Number of ramp lanes 1 Laown = fi
V, = 650 veh/h Length of ramp roadway 4410 ft Vp = veh/h
Skf = 65.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp
F _ | 1950 | 092 | 5 00930 1 100 | 2279
R _ | 590 092 | 5 Q0.930/Q 1.00 689
Y 650 0.92 5 0 0.930/Q 1.00 760
Yp Q09760 1.00

Merge Areas

Diverge Areas

Estimation of v4,

Estimation of v4,

Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp

Leg = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)

Pem= _1.000  using Equation (Exhibit 25-5) Prp = using Equation (Exhibit 25-12)

vip= _ 2279  pchh Viz = pe/h

Capacity Checks Capacity Checks

Actual Maximum LOS F? ' Actual Maximum LOS F?

. VR = VF See Exhibit 25-14

Vig 2968 See Exhibit 25-7 = : 4400: Al

Vr1z 2968 4600: Al :;0 =V R :z E:::::: i:;“

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = 0.7 pc/mifin D= pe/mifln

LOS = A (Exhibit 25-4) LOS = (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = 0.000 (Exhibit 25-19) Dy = (Exhibit 25-19)

Sp= 65.0 mi/h (Exhibit 25-19) Sp= mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= 65.0 mi/h (Equation 25-14) S= mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Capacity files - 90 future wb 190 on
©Catalina Engineering, Inc. 1of 1



CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Analyst Laughlin

Agency or Company HDR

Analysis Period/Year PM 2030

Comment Comments

Site Information
Jurisdiction/Date

Jurisdiction

4/6/2010

Freeway/Direction of Travel 1-190

Junction

NB Silver off

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS)

O Planning (L, Lp, or N)

Inputs
Freeway terrain Level Ramp terrain Level
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
Q Yes Q On | Merge ' Diverge o Yes 4 on
o Right side O Left side
¥ No Q Oof Number of freeway lanes 2 0 No O of
Lyp = fit Number of ramp lanes 1 Lyown = 4740t
V, = veh/h Length of ramp roadway 410 ft Vp = 140 veh/h
Skf = 55.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp

Y _ | 1880 092 | 5 g0.976 Q0 1.00 2095

® 400 0.92 5 00976 Q 1.00 446

u 0 0.976 O 1.00

‘o 140 0.92 5 0 0.930 0 1.00 164

Merge Areas

Diverge Areas

Estimation of v4,

Estimation of v4,

Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp
Leq = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)
Prw = using Equation (Exhibit 25-5) Prp=__1.000 _ using Equation (Exhibit 25-12)
Vip = pc/h vi= _ 2095  pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? ' Actual Maximum LOS F?
N ' Ve = Vg 2095 See Exhibit 25-14 '
Vig See Exhibit 25-7 = 2005 4400: Al
Ve12 4600: Al Vig = VE — VR 1649 See Exhibit 25-14
Vg 400 See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = pc/mifin D= 18.6 pe/mifln

LOS = (Exhibit 25-4) LOS = B (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = (Exhibit 25-19) D, = 0.338 (Exhibit 25-19)

Sp= mirh (Exhibit 25-19) Sp= 50.6 mifh (Exhibit 25-19)

Sp= mirh (Exhibit 25-19) Sp= mifh (Exhibit 25-19)

S= mi/h (Equation 25-14) S= 50.6 mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Capacity files - 190 future nb Silver off
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CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Analyst Laughlin

Agency or Company HDR

Analysis Period/Year PM 2030

Comment Comments

Jurisdiction/Date

Junction

Site Information

Jurisdiction 4/6/2010

Freeway/Direction of Travel 1-190
NB Anamosa on

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
d Yes Q On Merge | Diverge o Yes Q On
o o Right side O Left side
0 No o Number of freeway lanes 2 0 No d off
Lyp = 4740 Number of ramp lanes 1 Lyown = 1200
V, = 400 veh/h Length of ramp roadway 470 ft Vp = 1030  veh/h
Skf = 55.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp

VF _ | 1480 | 0.92 5 00930 Q 1.00 1729

R _ | 140 0.92 5 00930 0 1.00 | 164

Y 400 0.92 5 0 09760 1.00 446

o 1030 0.92 5 0 0.930 |0 1.00 1204

Merge Areas Diverge Areas
Estimation of vy, Estimation of vy,
Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp

Leq = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)

Pem= _1.000  using Equation (Exhibit 25-5) Prp = using Equation (Exhibit 25-12)

vip= 1729 pc/h Vi = pe/h

Capacity Checks Capacity Checks

Actual Maximum LOS F? ' Actual Maximum LOS F?
See Extibit 25.7 ' Ve = Vg See Exhibit 25-14 '
Vig 1893 ee Exhibit £o- Vi [ 4400: All
v 4600: Al Vig = VE — VR See Exhibit 25-14
Rz 1893 Y See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = 17.2 pc/mifin D= pe/mifln

LOS = B (Exhibit 25-4) LOS = (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = 0.305 (Exhibit 25-19) Dy = (Exhibit 25-19)

Sp= 51.0 mi/h (Exhibit 25-19) Sp= mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= 51.0 mi/h (Equation 25-14) S= mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Capacity files - 190 future nb Anamosa
©Catalina Engineering, Inc. 1of 1



CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information
Anaws[ Laug hlin
Agency or Company HDR
Analysis Period/Year PM

Comment Comments

2030

Site Information

Jurisdiction/Date Jurisdiction 4/6/2010
Freeway/Direction of Travel 1-190
Junction NB 90 off

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
d Yes o On | Merge ﬁDwerge Q Yes Q On
o Right side O Left side o
0 No Q Oof Number of freeway lanes 2 No O of
Lyp = 1200 fit Number of ramp lanes 1 Laown = fi
V, = 140 veh/h Length of ramp roadway 1570 ft Vp = veh/h
Skf = 55.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp
Y _ | 1620 092 | 5 Q0930 Q 1.00 | 1893
'R _ | 1030 092 | 5 Q0.930/Q 1.00 1204
" 140 0.92 5 0 0.930 O 1.00 164
Yp Q09760 1.00

Merge Areas

Diverge Areas

Estimation of v4,

Estimation of v4,

Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp
Leq = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)
Prw = using Equation (Exhibit 25-5) Prp=__1.000 _ using Equation (Exhibit 25-12)
Vip = pc/h vip= _ 1893  pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? ' Actual Maximum LOS F?
N ' Ve = Vg 1893 See Exhibit 25-14 '
YFo See Exhibit 25-7 Viz 1893 4400: Al
Varz 4600: Al Vio = Vg — VR 689 See Exhibit 25-14
Ve 1030 See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = pc/mifin D= 6.4 pe/mifln

L0S = (Exhibit 25-4) L0S = A (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = (Exhibit 25-19) D, = 0.406 (Exhibit 25-19)

Sp= mi/h (Exhibit 25-19) Sp= 49.7 mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= mi/h (Equation 25-14) S= 49.7 mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Capacity files - 190 future nb 90 off
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CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information
Anaws[ Laug hlin
Agency or Company HDR
Analysis Period/Year PM

Comment Comments

2030

Site Information

Jurisdiction/Date Jurisdiction 4/6/2010
Freeway/Direction of Travel 1-190
Junction SB 90 on

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
Q Yes Q Oon Merge | Diverge o Yes Q on
o Right side O Left side
¥ No Q Oof Number of freeway lanes 2 0 No d off
Lyp = ft Number of ramp lanes 1 Lyown = 3920t
V, = veh/h Length of ramp roadway 1340 ft Vp = 70 veh/h
Skf = 55.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp

VF _ | 650 | 092 | 5 009301 100 | 760

R | | 440 0.92 | 5 g 0930/ 1.00 _ 514

" 0 0.976 O 1.00

o 70 0.92 5 0 0.930/Q 1.00 82

Merge Areas

Diverge Areas

Estimation of v4,

Estimation of v4,

Viz=V¢ " Pey Vi = Vg + (Ve = vp)Prp

Leg = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)

Pem= _1.000  using Equation (Exhibit 25-5) Prp = using Equation (Exhibit 25-12)

vip= __ 160 pc/h Vip = pc/h

Capacity Checks Capacity Checks

Actual Maximum LOS F? ' Actual Maximum LOS F?

. VR = VF See Exhibit 25-14

Vig 1274 See Exhibit 25-7 = : 4400: Al

VR12 1274 4600: Al :FRD =V W :z E:::::: i::‘

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = 6.8 pc/mifin D= pe/mifln

LOS = A (Exhibit 25-4) LOS = (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = 0.214 (Exhibit 25-19) Dy = (Exhibit 25-19)

Sp= 52.2 mi/h (Exhibit 25-19) Sp= mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= 52.2 mi/h (Equation 25-14) S= mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Capacity files - 190 future sb 90 on
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CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Analyst Laughlin

Agency or Company HDR

Analysis Period/Year PM 2030

Comment Comments

Jurisdiction/Date

Junction

Site Information

Jurisdiction 4/6/2010

Freeway/Direction of Travel 1-190
SB Silver off

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
d Yes o On | Merge o Diverge o Yes 4 on
o Right side O Left side
0 No Q Oof Number of freeway lanes 2 0 No O of
Lyp = 3920 Number of ramp lanes 1 Lgown = 2980 ft
V, = 440 veh/h Length of ramp roadway 810 ft Vp = 350 veh/h
Skf = 55.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp

VF _ | 1090 | 0.92 5 00930 Q 1.00 1274

R 70 0.92 5 00930 10 1.00 82

Y 440 0.92 5 0 0.930/0 1.00 514

‘o 350 0.92 5 00976 Q 1.00 390

Merge Areas

Diverge Areas

Estimation of v4,

Estimation of v4,

Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp
Leq = (Equation 25-2 o 25-3) L= (Equation 25-8 or 25-9)
Prw = using Equation (Exhibit 25-5) Prp=__1.000 _ using Equation (Exhibit 25-12)
Vip = pc/h vip= _ 1274  pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? ' Actual Maximum LOS F?
N ' Ve = Vg 1274 See Exhibit 25-14 '
Vig See Exhibit 25-7 = 1772 4400: Al
Ve12 4600: Al Vig = VE — VR 1192 See Exhibit 25-14
Vg 70 See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = pc/mifin D= 7.9 pe/mifln

LOS = (Exhibit 25-4) LOS = A (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = (Exhibit 25-19) D, = 0.305 (Exhibit 25-19)

Sp= mirh (Exhibit 25-19) Sp= 51.0 mifh (Exhibit 25-19)

Sp= mirh (Exhibit 25-19) Sp= mifh (Exhibit 25-19)

S= mi/h (Equation 25-14) S= 51.0 mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Capacity files - 190 future sb silver off
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CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information
Anaws[ Laug hlin
Agency or Company HDR
Analysis Period/Year PM

Comment Comments

2030

Site Information

Jurisdiction/Date Jurisdiction 4/6/2010
Freeway/Direction of Travel 1-190
Junction SB Silver on

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Level Ramp terrain Level
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
A Yes Q Oon Merge | Diverge Q Yes Q on
o o Right side O Left side o
0 No o Number of freeway lanes 2 No O of
Lyp = 2580 fit Number of ramp lanes 1 Liown = fi
V, = 70 veh/h Length of ramp roadway 810 ft Vp = veh/h
Skf = 55.0  mi/h Sk = 45.0  mit
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp
VF _ | 1020 | 092 | 5 00976 0 100 | 1136
R _ 350 002 | 5 |00976/Q 1.00 | 390
Y 70 0.92 5 0 0.930/Q 1.00 82
‘o 0 0.976 O 1.00

Merge Areas

Diverge Areas

Estimation of v4,

Estimation of v4,

Viz=V¢ " Pey Viz=Vg + (Ve = Vp)Ppp

Lgg = (Equation 25-2 or 25-3) Legg= (Equation 25-8 or 25-9)

Pem= _1.000  using Equation (Exhibit 25-5) Prp = using Equation (Exhibit 25-12)

vip= _ 1136 pc/h Viz = pe/h

Capacity Checks Capacity Checks

Actual Maximum LOS F? ' Actual Maximum LOS F?

. VR = VF See Exhibit 25-14

Vig 1526 See Exhibit 25-7 = : 4400: Al

1526 | 4600 Al Se X 251

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

D = 121 pc/mifin D= pe/mifln

LOS = B (Exhibit 25-4) LOS = (Exhibit 25-4)

Speed Estimation Speed Estimation

M, = 0.266 (Exhibit 25-19) Dy = (Exhibit 25-19)

Sp= 51.5 mi/h (Exhibit 25-19) Sp= mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) So= mi/h (Exhibit 25-19)

S= 515 mi/h (Equation 25-14) S= mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Capacity files - 190 future sb silver on
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CHAPTER 24 - FREEWAY WEAVING WORKSHEET

Site Information

General Information

p‘naUs{ Laughlin

Jurisdiction/Date

Agency or Company HDR

Analysis Period/Year PM 2030

Comment Comments

Jurisdiction

4/6/2010

Freeway/Direction of Travel 1-190

Weaving Segment Location Anamosa NB

o Operational (LOS) O Design (N, L, Type)

Q Planning (LOS)

Q Planning (N, L, Type)

Inputs
Entry lanes Exit lanes | Freeway free-flow speed, S;p= ___ 55 mi/h
2 A C 2 Weaving number of lanes, N = 3
Weaving segment length, L 1200 fi
Freeway terrain O Level o Rolling
Ramp terrain O Level o Rolling
Entry lanes p [Exitlanes Weavingtype @ TypeA O TypeB O TypeC
1 1 v
Volume ratio, VR = " 0.574
Driver type from A & Commuter/weekday O Recreational/weekend V2 0.059
. . Weaving ratio, R = —— :
Driver type from B & Commuter/weekday O Recreational/weekend Vi
Conversion to pc/h Under Base Conditions
(pc/h) AADT K D v PHF % HV | v=—JV
(veh/day) (veh/h) Field data if checked PHF * fyy *fy
Vac 670 0.92 5 0 0.930 O 1.00 783
VBD 80 0.92 5 0 0.930 O 1.00 93
Vap 950 0.92 5 0 0.930 O 1.00 1110
VBe 60 0.92 5 0 0.930 O 1.00 70
Vw 1180
Vo 876
v 2057
Weaving and Nonweaving Speeds
Unconstrained Constrained
Weaving (i = w) Nonweaving (i = nw) Weaving (i = w) Nonweaving (i = nw)
a (Exhibit 24-6) 0.15 40.2 0.35 30.8
b (Exhibit 24-6) 2.2 4.0 2.2 4.0
¢ (Exhibit 24-6) 0.97 1.3 0.97 1.3
d (Exhibit 24-6) 0.80 0.75 0.80 0.75
Weaving intensity factor, W,
a(1 + VR)b (u/N)e 0.789 0.512 1.841 0.293
i (L)
Weaving and nonweauin% speeds, S; (mi/h)
S-154+ Srr - 40.2 44.76 30.8 49.81
! 1+W,
Number of lanes required for unconstrained operation, N, (Exhibit 24-7) __1.69
Maximum number of lanes, N, (max) (Exhibit 24-7) 1.40
Q If Ny, < N,,(max) unconstrained operation o’ If N, > N,,(max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)
5= w 36.8
| ()
Weaving se%n:e& density, D (pc/mi/In) 186
S
Level of service, LOS (Exhibit 24-2) B
Capacity for base condition, c;, (pc/h)
(Exhibit 24-8) 3910
Capacity as a 15-min flow rate, ¢ (veh/h)
C=Cb*'|.w.fp 3637
Capacity as a full-hour volume, c;, (veh/h)
| ¢, = c(PHF) 3346
HICAP ™2 0.0.0 Capacity files - 190 future anamosa weave
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CHAPTER 24 - FREEWAY WEAVING WORKSHEET

General Information

Site Information

AnaUs{ Laughlin

Agency or Company HDR
Analysis Period/Year PM

2030

Comment Comments

Jurisdiction/Date

Jurisdiction

4/6/2010

Freeway/Direction of Travel 1-90

Weaving Segment Location 190-Haines

o Operational (LOS)

Q Design (N, L, Type)

Q Planning (LOS)

Q Planning (N, L, Type)

Inputs
Entry lanes Exit lanes | Freeway free-flow speed, S;p= ___ 65  mi/h
2 A C 2 Weaving number of lanes, N = 3
Weaving segment length, L 730 ft
Freeway terrain O Level o Rolling
Ramp terrain O Level o Rolling
Entry lanes p [Exitlanes Weavingtype @ TypeA O TypeB O TypeC
1 1 v
Volume ratio, VR = " 0.378
Driver type from A & Commuter/weekday O Recreational/weekend V2 0.337
. . Weaving ratio, R = —— :
Driver type from B & Commuter/weekday O Recreational/weekend Yy
Conversion to pc/h Under Base Conditions
(pc/h) AADT K D v PHF % HV | v=—JV
(veh/day) (veh/h) Field data if checked PHF * fyy *fy
Vac 1370 0.92 5 0 0.930 QO 1.00 1601
VeD 340 0.92 5 0 0.930 O 1.00 397
VaD 350 0.92 5 0 0.930 O 1.00 409
VBe 690 0.92 5 0 0.930 O 1.00 806
Vi 1215
Vo 1998
v 3213
Weaving and Nonweaving Speeds
Unconstrained Constrained
Weaving (i = w) Nonweaving (i = nw) Weaving (i = w) Nonweaving (i = nw)
a (Exhibit 24-6) 0.15 38.4
b (Exhibit 24-6) 2.2 4.0
¢ (Exhibit 24-6) 0.97 1.3
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, W,
a(1 + VR)b (u/N)e 1.352 0.781
i (L}"
Weaving and nnnweauin% speeds, S; (mi/h)
154 FF 38.4 45.88
i 1+ W,
Number of lanes required for unconstrained operation, N, (Exhibit 24-7) __ 1.21
Maximum number of lanes, N, (max) (Exhibit 24-7) 1.40

o if N,, < N, (max) unconstrained operation

Q If N, = N,(max) constrained operation

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment speed, S (mi/h)

S (wY, (=) 42.7
| ()-€2)
Weaving se%nze& density, D (pc/mi/In) 251
S
Level of service, LOS (Exhibit 24-2) C
Capacity for base condition, c;, (pc/h)
(Exhibit 24-8) 4737
Capacity as a 15-min flow rate, ¢ (veh/h)
c:ch*[HU'fp 4407
Capacity as a full-hour volume, c;, (veh/h) 4054

¢y = c(PHF)

HIiCAP ™2.0.0.0
©Catalina Engineering, Inc.
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CHAPTER 25 - RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Analyst Laughlin

Agency or Company HDR

Analysis Period/Year PM 2030

Comment Comments

Jurisdiction/Date

Junction

Site Information

Jurisdiction 4/6/2010

Freeway/Direction of Travel 1-90
EB Haines off

o Operational (LOS) Q Design (Ly, Lp, or N)

Q Planning (LOS) O Planning (L, Lp, or N)

Inputs
Freeway terrain Rolling Ramp terrain Rolling
Upstream Adjacent Ramp Ramp Type Downstream Adjacent Ramp
d Yes o On | Merge o Diverge o Yes 4 on
o Right side O Left side
0 No Q Oof Number of freeway lanes 3 0 No O of
Lyp = 730 ft Number of ramp lanes 2 Lgown = 2330 ft
V, = 1030  yeh/h Length of ramp roadway 2360 ft Vp = 310 veh/h
SFF = 65.0 mi/h SFR = 45.0 mi/h
Conversion to pc/h Under Base Conditions
(pch) | AADT | K D | v PHF % HV fiy b | ov=_V
(veh/day) (veh/h) Field data if checked PHF fuy fp

Y | | 2750 0.92 5 0 0.930|/Q 1.00 | 3213

R 690 0.92 5 0 0.930/Q 1.00 806

Y 1030 0.92 5 0 0.930/Q 1.00 1204

o 310 0.92 5 0 09300 1.00 362

Merge Areas

Diverge Areas

Estimation of v4,

Estimation of v4,

Vi2=V¢ " Pem Viz=Vg + (Ve = Vp)Ppp
Leg = (Equation 25-2 or 25-3) Lgg= 14391 (Equation 25-8 or 25-9)
Pew = using Equation (Exhibit 25-5) Pip=_0.450  using Equation 6 (Exhibit 25-12)
Viz2 = pC.l"h Vip = 1889 pC!h
Capacity Checks Capacity Checks
Actual Maximum LOS F? ' Actual Maximum LOS F?
- ' Ve =V 3213 See Exhibit 25-14 '
‘Fo See Exhibit 25-7 Vi 1889 4400: Al
Ve12 4600: Al Vig = VE — VR 2407 See Exhibit 25-14
Vg 690 See Exhibit 25-3

Level-of-Service Determination (if not F)

Level-of-Service Determination (if not F)

Dg = 5.475 + 0.00734 v + 0.0078 v, — 0.00627 L,

Dg = 4.252 + 0.0086 vy, — 0.009 Ly

Dp= pc/mifin Dg= 11.7 pe/mifin

LOS = (Exhibit 25-4) LOS = B (Exhibit 25-4)

Speed Estimation Speed Estimation

M = (Exhibit 25-19) D = 0.371 (Exhibit 25-19)

Sp= mi/h (Exhibit 25-19) Sp= 56.5 mi/h (Exhibit 25-19)

So= mi/h (Exhibit 25-19) S = 70.0 mi/h (Exhibit 25-19)

S= mi/h (Equation 25-14) S= 61.4 mi/h (Equation 25-15)
HiCAP ™2,0.0.0 Capacity files - 90 future eb haines off rem

©Catalina Engineering, Inc.
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HCM Signalized Intersection Capacity Analysis

3: Disk Drive & Haines St. 4/27/2010
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % 4 ul b Ts LI ul LI 5

Volume (vph) 1 7 36 25 1 12 23 225 113 15 502 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 100 100 100 100 1.00 100 095 100 100 095

Frt 100 100 08 100 086 100 100 08 100 1.00

Flt Protected 095 100 100 095 100 095 100 100 095 100

Satd. Flow (prot) 1770 1863 1583 1770 1600 1770 3539 1583 1770 3535

FIt Permitted 100 100 100 050 1.00 034 100 100 060 1.00

Satd. Flow (perm) 1863 1863 1583 931 1600 635 3539 1583 1117 3535

Peak-hour factor, PHF 079 079 079 073 073 073 092 092 092 067 067 067

Adj. Flow (vph) 1 9 46 34 1 16 25 245 123 22 749 6

RTOR Reduction (vph) 0 0 43 0 13 0 0 0 47 0 0 0

Lane Group Flow (vph) 1 9 3 34 4 0 25 245 76 22 755 0

Turn Type Perm Perm pm+pt pm-+pt Perm  pm+pt

Protected Phases 4 3 8 5 2 1 6

Permitted Phases 4 4 8 2 2 6

Actuated Green, G (s) 4.0 4.0 4.0 9.6 9.6 384 371 371 384 371

Effective Green, g (s) 4.0 4.0 4.0 9.6 9.6 384 371 371 384 371

Actuated g/C Ratio 007 007 007 016 0.16 064 062 062 064 0.62

Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 124 124 106 171 256 431 2188 979 729 2186

v/s Ratio Prot 0.00 c0.01  0.00 c0.00 0.07 0.00 c0.21

v/s Ratio Perm 0.00 0.00 ¢0.03 0.04 005 0.02

vlc Ratio 001 007 003 020 001 006 011 008 003 035

Uniform Delay, d1 261 263 262 217 212 4.0 4.7 4.6 39 5.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.2 0.1 0.6 0.0 0.1 0.1 0.2 0.0 0.4

Delay (s) 262 265 263 223 212 4.1 4.8 4.7 4.0 6.0

Level of Service C C C C C A A A A A

Approach Delay (s) 26.3 21.9 4.7 5.9

Approach LOS C C A A

Intersection Summary

HCM Average Control Delay 7.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 33.8% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

AM Existing
HDR

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

37:1-90 & Haines St. 4/27/2010
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N ol L ul LI ul LI ul
Volume (vph) 137 0 79 89 0 25 52 145 48 81 235 137
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.97 100 100 095 100 100 095 100
Frt 1.00 085 1.00 085 100 100 085 100 100 085
Flt Protected 0.95 100 095 100 09 100 100 095 100 1.00
Satd. Flow (prot) 3433 1583 3433 1583 1770 3539 1583 1770 3539 1583
FIt Permitted 0.95 100 095 100 095 100 100 095 100 1.00
Satd. Flow (perm) 3433 1583 3433 1583 1770 3539 1583 1770 3539 1583
Peak-hour factor, PHF 076 076 076 080 080 080 084 084 084 075 075 075
Adj. Flow (vph) 180 0 104 111 0 31 62 173 57 108 313 183
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 180 0 104 111 0 31 62 173 57 108 313 183
Turn Type Prot Free Prot Free Prot Free Prot Free
Protected Phases 7 3 5 2 1 6
Permitted Phases Free Free Free Free
Actuated Green, G (s) 4.0 40.0 4.0 40.0 20 204 400 36 220 400
Effective Green, g (s) 4.0 40.0 4.0 40.0 20 204 400 36 220 400
Actuated g/C Ratio 0.10 100 0.10 100 005 051 100 009 055 1.00
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 343 1583 343 1583 89 1805 1583 159 1946 1583
v/s Ratio Prot c0.05 0.03 0.04 0.05 c0.06 ¢0.09
v/s Ratio Perm 0.07 0.02 0.04 c0.12
vlc Ratio 0.52 007 032 002 070 010 004 068 016 0.2
Uniform Delay, d1 17.1 00 167 00 187 5.0 00 176 4.4 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 15 0.1 0.6 00 211 0.1 00 110 0.2 0.1
Delay (s) 18.5 01 173 00 3938 5.2 00 286 4.6 0.1
Level of Service B A B A D A A C A A
Approach Delay (s) 11.8 13.5 11.5 7.6
Approach LOS B B B A
Intersection Summary
HCM Average Control Delay 10.0 HCM Level of Service A
HCM Volume to Capacity ratio 0.26
Actuated Cycle Length (s) 40.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 23.7% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

AM Existing
HDR

Synchro 7 - Report

Page 1



HCM Signalized Intersection Capacity Analysis

8: Anamosa St. & Haines St. 4/27/2010
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % Ts b Ts LI 5 LI 5

Volume (vph) 47 91 57 118 105 47 36 319 101 50 635 48

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 100 1.00 100 1.00 100 095 100 095

Frt 100 0.94 100 0.95 100 096 1.00 0.99

Flt Protected 095  1.00 095  1.00 095  1.00 095  1.00

Satd. Flow (prot) 1770 1755 1770 1776 1770 3412 1770 3502

Flt Permitted 054  1.00 057  1.00 020  1.00 037 1.00

Satd. Flow (perm) 1003 1755 1067 1776 373 3412 686 3502

Peak-hour factor, PHF 074 074 074 069 069 069 077 077 077 069 069 0.69

Adj. Flow (vph) 64 123 77 171 152 68 47 414 131 72 920 70

RTOR Reduction (vph) 0 37 0 0 27 0 0 51 0 0 9 0

Lane Group Flow (vph) 64 163 0 171 193 0 47 494 0 72 981 0

Turn Type pm-+pt pm-+pt pm-+pt pm-+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 200 16.0 200 16.0 240  20.0 240 200

Effective Green, g () 200 16.0 200 16.0 240 200 240 200

Actuated g/C Ratio 033 027 033 0.27 040 0.33 040 0.33

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 385 468 403 474 242 1137 347 1167

v/s Ratio Prot 001 0.09 c0.03 0.1 001 014 c0.01 c0.28

v/s Ratio Perm 0.04 c0.11 0.06 0.07

v/c Ratio 017 0.35 042 041 019 043 021 084

Uniform Delay, d1 139 178 149 181 124 156 114 185

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.9 2.0 3.3 2.6 1.8 1.2 14 7.4

Delay (s) 148 198 181 207 142 168 127 259

Level of Service B B B © B B B ©

Approach Delay (s) 18.6 19.6 16.6 25.0

Approach LOS B B B ©

Intersection Summary

HCM Average Control Delay 21.2 HCM Level of Service ©

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 60.0 Sum of lost time (S) 16.0

Intersection Capacity Utilization 50.6% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

AM Existing
HDR

Synchro 7 - Report

Page 1



HCM Signalized Intersection Capacity Analysis

15: North Street & Haines St. 4/27/2010
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % 4 ul LI 5 LI 5 LI 5

Volume (vph) 121 69 116 33 112 13 91 367 50 11 665 183

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 100 100 1.00 100 0.95 100 095 100 095

Frt 100 100 08 100 098 100 098 1.00 097

Flt Protected 095 100 1.00 095 1.00 095  1.00 095  1.00

Satd. Flow (prot) 1770 1863 1583 1770 3483 1770 3475 1770 3425

Flt Permitted 063 100 1.00 069 1.00 0.16  1.00 046  1.00

Satd. Flow (perm) 1178 1863 1583 1283 3483 300 3475 860 3425

Peak-hour factor, PHF 065 065 065 066 066 066 081 081 081 08 08 082

Adj. Flow (vph) 186 106 178 50 170 20 112 453 62 13 811 223

RTOR Reduction (vph) 0 0 136 0 15 0 0 17 0 0 41 0

Lane Group Flow (vph) 186 106 42 50 175 0 112 498 0 13 993 0

Turn Type Perm Perm  Perm pm-+pt Perm

Protected Phases 4 8 5 2 6

Permitted Phases 4 4 8 2 6

Actuated Green, G (s) 131 131 131 131 131 339 339 260 26.0

Effective Green, g () 131 131 131 131 131 339 339 260  26.0

Actuated g/C Ratio 024 024 024 024 024 062 0.62 047 047

Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 281 444 377 306 830 289 2142 407 1619

v/s Ratio Prot 0.06 0.05 c0.03 0.14 c0.29

v/s Ratio Perm c0.16 003 004 0.21 0.02

vic Ratio 066 024 011 016 021 039 0.23 003 0.1

Uniform Delay, d1 189 169 164 166 168 6.2 4.7 78 108

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.8 0.3 0.1 0.3 0.1 0.9 0.3 0.1 1.7

Delay (s) 247 172 165 169 169 7.0 5.0 79 125

Level of Service C B B B B A A A B

Approach Delay (s) 19.9 16.9 5.3 12.5

Approach LOS B B A B

Intersection Summary

HCM Average Control Delay 12.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 52.8% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

AM Existing
HDR

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

19: Omaha St. & 5th St. 4/27/2010
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations I I N M i N M i
Volume (vph) 159 625 120 168 745 35 50 331 39 94 372 109
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 097 091 097 091 100 095 100 100 095 100
Frt 100 0098 1.00 099 100 100 08 100 100 085
Flt Protected 095 1.00 095 1.00 095 100 100 09 100 100
Satd. Flow (prot) 3433 4962 3433 5051 1770 3539 1583 1770 3539 1583
FIt Permitted 095 1.00 095 1.00 053 100 100 042 100 100
Satd. Flow (perm) 3433 4962 3433 5051 981 3539 1583 781 3539 1583
Peak-hour factor, PHF 084 084 084 086 08 08 080 080 080 098 098 098
Adj. Flow (vph) 189 744 143 195 866 41 62 414 49 96 380 111
RTOR Reduction (vph) 0 48 0 0 9 0 0 0 35 0 0 0
Lane Group Flow (vph) 189 839 0 195 898 0 62 414 14 96 380 111
Turn Type Prot Prot pm-+pt Perm  pm+pt Free
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 2 2 6 Free
Actuated Green, G (s) 6.9 154 6.9 154 201 177 177 233 193 600
Effective Green, g (s) 69 154 69 154 201 177 177 233 193 600
Actuated g/C Ratio 012 0.26 012 0.26 034 029 029 039 032 100
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 395 1274 395 1296 360 1044 467 369 1138 1583
v/s Ratio Prot 006 0.17 c0.06 ¢c0.18 0.01 c0.12 c0.02 0.11
v/s Ratio Perm 0.05 001 008 c0.07
vlc Ratio 048  0.66 049 0.69 017 040 003 026 033 0.07
Uniform Delay, d1 249 200 249 202 137 169 150 120 155 0.0
Progression Factor 0.70 1.52 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.9 1.0 1.6 0.2 1.1 0.1 0.4 0.8 0.1
Delay (s) 180  31.2 259 218 140 180 152 124 163 0.1
Level of Service B C C C B B B B B A
Approach Delay (s) 28.9 225 17.3 12.6
Approach LOS C C B B
Intersection Summary
HCM Average Control Delay 22.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 47.4% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

AM Existing
HDR

Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis

21: North Street & Allen Ave. 4/27/2010
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fin Fin iy ul s

Sign Control Stop Stop Stop Stop

Volume (vph) 18 215 94 99 230 9 68 20 50 9 61 43

Peak Hour Factor 063 063 063 067 067 067 068 068 068 064 064 0.64

Hourly flow rate (vph) 29 341 149 148 343 13 100 29 74 14 95 67

Direction, Lane # EB1 EB2 WB1 WB2 NB1 NB2 SBl1

Volume Total (vph) 199 320 319 185 129 74 177

Volume Left (vph) 29 0 148 0 100 0 14

Volume Right (vph) 0 149 0 13 0 74 67

Hadj (s) 011 -029 027 -002 042 -067 -0.18

Departure Headway (s) 6.9 6.5 7.0 6.7 8.1 7.0 7.3

Degree Utilization, x 038 058 062 035 029 014 036

Capacity (veh/h) 502 530 489 515 406 471 456

Control Delay (s) 128 167 198 121 131 99 144

Approach Delay (s) 15.2 16.9 12.0 14.4

Approach LOS © © B B

Intersection Summary

Delay 15.3

HCM Level of Service C

Intersection Capacity Utilization 42.0% ICU Level of Service A

Analysis Period (min) 15

AM Existing Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

22: Omaha St. & Mt. Rushmore Rd. 4/27/2010
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4 ol b T e o i T ) ol N M ol
Volume (vph) 59 986 280 209 825 23 211 97 65 45 119 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 097 091 100 097 091 097 09 100 100 095 100
Frt 100 100 08 100 1.00 100 100 08 100 100 085
Flt Protected 095 100 100 095 100 095 100 100 09 100 100
Satd. Flow (prot) 3433 5085 1583 3433 5065 3433 3539 1583 1770 3539 1583
FIt Permitted 095 100 100 095 100 095 100 100 069 100 100
Satd. Flow (perm) 3433 5085 1583 3433 5065 3433 3539 1583 1282 3539 1583
Peak-hour factor, PHF 094 094 094 092 092 092 09 09 09 084 084 084
Adj. Flow (vph) 63 1049 298 227 897 25 220 101 68 54 142 21
RTOR Reduction (vph) 0 0 211 0 5 0 0 0 48 0 0 16
Lane Group Flow (vph) 63 1049 87 227 917 0 220 101 20 54 142 5
Turn Type Prot Perm Prot Prot Perm  pm+pt Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2 6 6
Actuated Green, G (s) 24 176 176 60 212 60 180 180 168 144 144
Effective Green, g (s) 24 176 176 60 212 60 180 180 168 144 144
Actuated g/C Ratio 004 029 029 010 035 010 030 030 028 024 024
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 137 1492 464 343 1790 343 1062 475 378 849 380
v/s Ratio Prot 0.02 c0.21 c0.07 c0.18 c0.06  ¢0.03 0.01 c0.04
v/s Ratio Perm 0.06 001 003 0.00
vlc Ratio 046 070 019 066 051 064 010 004 014 017 001
Uniform Delay, d1 282 189 159 260 153 260 151 149 160 181 174
Progression Factor 080 156 532 072 142 100 100 100 100 100 1.00
Incremental Delay, d2 1.9 1.2 0.2 4.1 0.2 4.1 0.2 0.2 0.2 0.4 0.1
Delay (s) 245 306 844 229 220 300 153 151 162 185 174
Level of Service C C F C C C B B B B B
Approach Delay (s) 41.7 22.2 23.6 17.8
Approach LOS D C C B
Intersection Summary
HCM Average Control Delay 30.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 47.7% ICU Level of Service A

Analysis Period (min) 15
¢ Critical Lane Group

AM Existing
HDR

Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis

29: Anamosa St. & West Blvd. W 4/27/2010
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Volume (veh/h) 2 36 6 23 21 10 3 0 25 26 10 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 073 073 073 052 052 052 070 070 070 064 064 0.64

Hourly flow rate (vph) 3 49 8 44 40 19 4 0 36 41 16 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 60 58 205 207 53 233 201 50

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 60 58 205 207 53 233 201 50

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (S)

tF (s) 2.2 2.2 33 4.0 33 35 4.0 33

p0 queue free % 100 97 99 100 96 94 98 100

cM capacity (veh/h) 1544 1547 722 669 1014 680 674 1018

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 60 104 40 56

Volume Left 3 44 4 41

Volume Right 8 19 36 0

cSH 1544 1547 972 678

Volume to Capacity 0.00 0.03 004 0.08

Queue Length 95th (ft) 0 2 3 7

Control Delay (s) 0.3 3.3 89 108

Lane LOS A A A B

Approach Delay (s) 0.3 3.3 89 108

Approach LOS A B

Intersection Summary

Average Delay 5.1

Intersection Capacity Utilization 24.8% ICU Level of Service A

Analysis Period (min)

15

AM Existing
HDR

Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis

27: Anamosa St. & West Blvd E 4/27/2010
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations iy ul iy ul s s

Volume (veh/h) 22 58 7 58 30 34 9 53 44 19 36 15

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 059 059 059 062 062 062 083 083 083 063 063 063

Hourly flow rate (vph) 37 98 12 94 48 55 11 64 53 30 57 24

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 2 16

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 293 268 69 296 253 90 81 117

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 293 268 69 296 253 90 81 117

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (S)

tF (s) 33 4.0 33 33 4.0 33 2.2 2.2

p0 queue free % 93 84 99 83 92 94 99 98

cM capacity (veh/h) 573 621 994 557 632 967 1517 1472

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 147 197 128 111

Volume Left 37 94 11 30

Volume Right 12 55 53 24

cSH 661 808 1517 1472

Volume to Capacity 022 024 001 0.02

Queue Length 95th (ft) 21 24 1 2

Control Delay (s) 123 120 0.7 2.2

Lane LOS B B A A

Approach Delay (s) 123 120 0.7 2.2

Approach LOS B B

Intersection Summary

Average Delay 7.7

Intersection Capacity Utilization 26.7% ICU Level of Service A

Analysis Period (min) 15

AM Existing
HDR

Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis

32: Boegel St. & Silver St. 4/27/2010
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Sign Control Stop Stop Stop Stop

Volume (vph) 3 28 3 12 26 9 0 10 14 35 1 0

Peak Hour Factor 053 053 053 069 069 069 075 075 075 064 064 0.64

Hourly flow rate (vph) 6 53 6 17 38 13 0 13 19 55 2 0

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total (vph) 64 68 32 56

Volume Left (vph) 6 17 0 55

Volume Right (vph) 6 13 19 0

Hadj (s) 000 -003 -032 023

Departure Headway (s) 4.2 4.1 3.9 4.4

Degree Utilization, x 0.07 0.08 003 0.07

Capacity (veh/h) 839 847 872 782

Control Delay (s) 7.5 7.5 7.1 7.8

Approach Delay (s) 75 7.5 7.1 7.8

Approach LOS A A A A

Intersection Summary

Delay 7.5

HCM Level of Service A

Intersection Capacity Utilization 20.7% ICU Level of Service A

Analysis Period (min) 15

AM Existing Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis

24: North Street & West Blvd E 6/21/2010
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations 44 % T iy ul s

Sign Control Stop Stop Stop Stop

Volume (vph) 7 144 0 90 10 29 66 89 98 38 0 99

Peak Hour Factor 066 066 066 078 078 078 067 067 067 068 068 0.8

Hourly flow rate (vph) 11 218 0 115 13 37 99 133 146 56 0 146

Direction, Lane # EB1 EB2 WB1 WB2 NB1 NB2 SBl1

Volume Total (vph) 83 145 115 50 231 146 201

Volume Left (vph) 11 0 115 0 99 0 56

Volume Right (vph) 0 0 0 37 0 146 146

Hadj (s) 010 0.03 053 -049 025 -067 -0.34

Departure Headway (s) 6.5 6.4 7.0 6.0 6.2 5.3 5.9

Degree Utilization, x 015 026 023 008 040 022 033

Capacity (veh/h) 514 523 474 549 543 640 577

Control Delay (s) 94 105 109 83 122 86 117

Approach Delay (s) 10.1 10.1 10.8 11.7

Approach LOS B B B B

Intersection Summary

Delay 10.7

HCM Level of Service B

Intersection Capacity Utilization 34.0% ICU Level of Service A

Analysis Period (min) 15

AM Existing Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

18: Omaha St. & West Blvd. 4/27/2010
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4 ol b T i"r N M ol T » i
Volume (vph) 265 807 94 124 742 246 60 292 157 298 362 297
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 097 091 100 097 091 100 100 09 100 097 095 100
Frt 100 100 08 100 100 08 100 100 08 100 100 085
Flt Protected 095 100 100 09 100 100 09 100 100 095 100 100
Satd. Flow (prot) 3433 5085 1583 3433 5085 1583 1770 3539 1583 3433 3539 1583
FIt Permitted 095 100 100 09 100 100 0b51 100 100 095 100 100
Satd. Flow (perm) 3433 5085 1583 3433 5085 1583 952 3539 1583 3433 3539 1583
Peak-hour factor, PHF 08 08 08 08 08 08 083 083 083 08 088 088
Adj. Flow (vph) 327 996 116 144 863 286 72 352 189 339 411 338
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 327 996 116 144 863 286 72 352 189 339 411 338
Turn Type Prot Free Prot Free pm+pt Free Prot Free
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases Free Free 2 Free Free
Actuated Green, G (s) 60 182 60.0 40 162 600 176 152  60.0 6.6 194 60.0
Effective Green, g (s) 60 182 600 40 162 600 176 152  60.0 66 194 600
Actuated g/C Ratio 010 030 100 007 027 100 029 025 100 011 032 100
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 343 1542 1583 229 1373 1583 312 897 1583 378 1144 1583
v/s Ratio Prot c0.10 ¢c0.20 0.04 017 001 010 c0.10 c0.12
v/s Ratio Perm 0.07 018 0.06 0.12 c0.21
vlc Ratio 095 065 007 063 063 018 023 039 012 090 036 021
Uniform Delay, d1 269 181 00 273 193 00 156 186 00 264 155 0.0
Progression Factor 100 100 100 094 154 100 100 100 100 100 100 1.00
Incremental Delay, d2 36.2 0.9 0.1 4.8 0.8 0.2 04 13 02 229 0.9 0.3
Delay (s) 63.1 190 01 306 305 02 160 199 02 492 164 0.3
Level of Service E B A C C A B B A D B A
Approach Delay (s) 275 23.8 13.3 21.6
Approach LOS C C B C
Intersection Summary
HCM Average Control Delay 23.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 51.8% ICU Level of Service A

Analysis Period (min) 15
¢ Critical Lane Group

AM Existing
HDR

Synchro 7 - Report
Page 1



HCM Signalized Intersection Capacity Analysis

3: Disk Drive & Haines St. 4/27/2010
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % 4 ul b Ts LI ul LI 5

Volume (vph) 4 20 75 380 20 56 104 621 217 40 514 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 100 100 100 100 1.00 100 095 100 100 095

Frt 100 100 08 100 089 100 100 08 100 1.00

Flt Protected 095 100 100 095 100 095 100 100 095 100

Satd. Flow (prot) 1770 1863 1583 1770 1658 1770 3539 1583 1770 3530

FIt Permitted 073 100 100 043 100 031 100 100 038 100

Satd. Flow (perm) 1355 1863 1583 801 1658 581 3539 1583 710 3530

Peak-hour factor, PHF 088 088 088 097 097 097 097 097 097 082 082 082

Adj. Flow (vph) 5 23 85 392 21 58 107 640 224 49 627 11

RTOR Reduction (vph) 0 0 77 0 41 0 0 0 125 0 2 0

Lane Group Flow (vph) 5 23 8 392 38 0 107 640 99 49 636 0

Turn Type Perm Perm pm+pt pm-+pt Perm  pm+pt

Protected Phases 4 3 8 5 2 1 6

Permitted Phases 4 4 8 2 2 6

Actuated Green, G (s) 55 55 55 175 175 326 264 264 284 243

Effective Green, g (s) 55 55 55 175 175 326 264 264 284 243

Actuated g/C Ratio 009 009 009 029 029 054 044 044 047 041

Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 124 171 145 363 484 439 1557 697 409 1430

v/s Ratio Prot 0.01 c0.14  0.02 c0.03 c0.18 001 018

v/s Ratio Perm 0.00 0.00 c0.17 0.11 0.06 0.05

vlc Ratio 004 013 005 108 0.08 024 041 014 012 044

Uniform Delay, d1 248 251 249 203 154 70 115 100 86 130

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.4 02 703 0.1 0.3 0.8 0.4 0.1 1.0

Delay (s) 250 254 250 905 155 73 123 105 87 140

Level of Service C C C F B A B B A B

Approach Delay (s) 25.1 77.9 11.3 13.6

Approach LOS C E B B

Intersection Summary

HCM Average Control Delay 26.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 58.2% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

PM Existing
HDR

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

37:1-90 & Haines St. 4/27/2010
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N ol L ul LI ul LI ul
Volume (vph) 444 0 98 160 0 99 131 561 82 138 489 388
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.97 100 100 095 100 100 095 100
Frt 1.00 085 1.00 085 100 100 085 100 100 085
Flt Protected 0.95 100 095 100 09 100 100 095 100 1.00
Satd. Flow (prot) 3433 1583 3433 1583 1770 3539 1583 1770 3539 1583
FIt Permitted 0.95 100 095 100 095 100 100 095 100 1.00
Satd. Flow (perm) 3433 1583 3433 1583 1770 3539 1583 1770 3539 1583
Peak-hour factor, PHF 086 086 086 079 079 079 092 092 092 09 09 090
Adj. Flow (vph) 516 0 114 203 0 125 142 610 89 153 543 431
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 516 0 114 203 0 125 142 610 89 153 543 431
Turn Type Prot Free Prot Free Prot Free Prot Free
Protected Phases 7 3 5 2 1 6
Permitted Phases Free Free Free Free
Actuated Green, G (s) 9.0 45.0 9.0 45.0 56 184 450 56 184 450
Effective Green, g (s) 9.0 45.0 9.0 45.0 56 184 450 56 184 450
Actuated g/C Ratio 0.20 100 020 100 012 041 100 012 041 1.00
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 687 1583 687 1583 220 1447 1583 220 1447 1583
v/s Ratio Prot c0.15 0.06 0.08 c0.17 c0.09 0.5
v/s Ratio Perm 0.07 0.08 0.06 0.27
vlc Ratio 0.75 0.07 0.30 008 065 042 006 070 038 0.27
Uniform Delay, d1 16.9 00 153 00 188 9.5 00 189 9.3 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.6 0.1 0.2 0.1 6.4 0.9 0.1 9.2 0.7 0.4
Delay (s) 21.6 01 155 01 251 104 01 281 100 04
Level of Service C A B A C B A C B A
Approach Delay (s) 17.7 9.7 11.8 8.8
Approach LOS B A B A
Intersection Summary
HCM Average Control Delay 11.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 45.8% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

PM Existing
HDR

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

8: Anamosa St. & Haines St. 4/27/2010
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % Ts b Ts LI 5 LI 5

Volume (vph) 88 100 51 124 111 121 64 846 148 108 728 82

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 100 1.00 100 1.00 100 095 100 095

Frt 100 095 100 092 100 098 100 098

Flt Protected 095  1.00 095  1.00 095  1.00 095  1.00

Satd. Flow (prot) 1770 1768 1770 1717 1770 3460 1770 3486

Flt Permitted 039 1.00 059  1.00 026  1.00 015  1.00

Satd. Flow (perm) 734 1768 1105 1717 488 3460 281 3486

Peak-hour factor, PHF 091 091 091 094 094 094 094 094 094 09 096 096

Adj. Flow (vph) 97 110 56 132 118 129 68 900 157 112 758 85

RTOR Reduction (vph) 0 34 0 0 73 0 0 20 0 0 12 0

Lane Group Flow (vph) 97 132 0 132 174 0 68 1037 0 112 831 0

Turn Type pm-+pt pm-+pt pm-+pt pm-+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 141 109 141 109 284  25.0 314 265

Effective Green, g () 141 109 141 109 284 250 314 265

Actuated g/C Ratio 023 0.18 023 0.18 047 042 052 044

Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 228 321 295 312 304 1442 269 1540

v/s Ratio Prot 0.02 0.07 c0.02 ¢0.10 0.01 ¢0.30 c0.03 0.24

v/s Ratio Perm 0.08 0.08 0.09 0.18

vic Ratio 043 041 045 0.56 022 0.72 042 054

Uniform Delay, d1 187 217 191 224 89 146 9.1 123

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.3 0.9 1.1 2.2 0.4 3.1 1.0 14

Delay (s) 200 226 202 245 93 177 101 136

Level of Service B C C C A B B B

Approach Delay (s) 21.6 23.0 17.2 13.2

Approach LOS C C B B

Intersection Summary

HCM Average Control Delay 17.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 65.5% ICU Level of Service C

Analysis Period (min) 15
¢ Critical Lane Group

PM Existing
HDR

Synchro 7 - Report
Page 1



HCM Signalized Intersection Capacity Analysis

15: North Street & Haines St. 4/27/2010
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % 4 ul LI 5 LI 5 LI 5

Volume (vph) 165 57 39 33 61 30 46 930 40 28 751 89

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 100 100 1.00 100 0.95 100 095 100 095

Frt 100 100 08 100 095 100 0.99 100 098

Flt Protected 095 100 1.00 095 1.00 095  1.00 095  1.00

Satd. Flow (prot) 1770 1863 1583 1770 3364 1770 3518 1770 3483

Flt Permitted 067 100 1.00 071 1.00 023  1.00 027  1.00

Satd. Flow (perm) 1251 1863 1583 1330 3364 430 3518 506 3483

Peak-hour factor, PHF 087 087 087 072 072 072 092 092 092 09 09 096

Adj. Flow (vph) 190 66 45 46 85 42 50 1011 43 29 782 93

RTOR Reduction (vph) 0 0 35 0 33 0 0 5 0 0 14 0

Lane Group Flow (vph) 190 66 10 46 94 0 50 1049 0 29 861 0

Turn Type Perm Perm  Perm pm-+pt Perm

Protected Phases 4 8 5 2 6

Permitted Phases 4 4 8 2 6

Actuated Green, G (s) 108 108 108 108 108 312 312 254 254

Effective Green, g () 108 108 108 108 108 312 312 254 254

Actuated g/C Ratio 022 022 022 022 022 062 0.62 051 051

Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 270 402 342 287 727 317 2195 257 1769

v/s Ratio Prot 0.04 0.03 0.01 ¢0.30 0.25

v/s Ratio Perm c0.15 001 003 0.09 0.06

vic Ratio 070 016 003 016 0.3 0.16  0.48 011 049

Uniform Delay, d1 181 159 155 159 158 4.4 5.0 6.4 8.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 8.1 0.2 0.0 0.3 0.1 0.2 0.7 0.9 1.0

Delay (s) 262 161 155 162 159 4.7 5.8 7.3 9.0

Level of Service C B B B B A A A A

Approach Delay (s) 224 16.0 5.7 8.9

Approach LOS C B A A

Intersection Summary

HCM Average Control Delay 9.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 50.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 56.1% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

PM Existing
HDR

Synchro 7 - Report
Page 1



HCM Signalized Intersection Capacity Analysis

19: Omaha St. & 5th St. 4/27/2010
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i Iy N M ol N M i
Volume (vph) 311 984 185 207 1082 56 104 774 34 69 427 249
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 097 091 097 091 100 095 100 100 095 100
Frt 100 0098 1.00 099 100 100 08 100 100 085
Flt Protected 095 1.00 095 1.00 095 100 100 09 100 100
Satd. Flow (prot) 3433 4964 3433 5048 1770 3539 1583 1770 3539 1583
FIt Permitted 095 1.00 095 1.00 041 100 100 024 100 100
Satd. Flow (perm) 3433 4964 3433 5048 765 3539 1583 444 3539 1583
Peak-hour factor, PHF 09 09 09 098 098 098 09 09 09 098 098 098
Adj. Flow (vph) 324 1025 193 211 1104 57 108 806 35 70 436 254
RTOR Reduction (vph) 0 46 0 0 10 0 0 0 25 0 0 0
Lane Group Flow (vph) 324 1173 0 211 1151 0 108 806 10 70 436 254
Turn Type Prot Prot pm-+pt Perm  pm+pt Free
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 2 2 6 Free
Actuated Green, G (s) 80 180 6.0 16.0 208 176 176 192 168  60.0
Effective Green, g (s) 80 180 60 160 208 176 176 192 168 600
Actuated g/C Ratio 013 030 010 0.27 03 029 029 032 028 100
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 458 1489 343 1346 319 1038 464 195 991 1583
v/s Ratio Prot c0.09 c0.24 0.06 023 c0.02 c0.23 001 012
v/s Ratio Perm 0.10 001 010 c0.16
vlc Ratio 071  0.79 0.62 0.86 034 078 002 03 044 0.16
Uniform Delay, d1 249 192 259 209 137 194 151 151 177 0.0
Progression Factor 0.82 1.46 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.3 2.4 3.3 55 0.6 5.7 0.1 1.1 14 0.2
Delay (s) 247 305 292 264 144 251 152 162 192 0.2
Level of Service C C C C B C B B B A
Approach Delay (s) 29.3 26.9 235 12.6
Approach LOS C C C B
Intersection Summary
HCM Average Control Delay 24.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 69.6% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

PM Existing
HDR

Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis

21: North Street & Allen Ave. 4/27/2010
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fin Fin iy ul s

Sign Control Stop Stop Stop Stop

Volume (vph) 13 221 111 96 118 15 36 56 150 7 47 13

Peak Hour Factor 059 059 059 075 075 075 079 079 079 088 08 0.8

Hourly flow rate (vph) 22 375 188 128 157 20 46 71 190 8 53 15

Direction, Lane # EB1 EB2 WB1 WB2 NB1 NB2 SBl1

Volume Total (vph) 209 375 207 99 116 190 76

Volume Left (vph) 22 0 128 0 46 0 8

Volume Right (vph) 0 188 0 20 0 190 15

Hadj (s) 009 -032 034 -011 023 -0.67 -0.06

Departure Headway (s) 6.3 5.9 6.9 6.4 7.1 6.2 7.2

Degree Utilization, x 037 062 040 018 023 033 015

Capacity (veh/h) 548 584 497 527 473 538 452

Control Delay (s) 11.7 167 132 96 111 111 115

Approach Delay (s) 14.9 12.0 11.1 11.5

Approach LOS B B B B

Intersection Summary

Delay 13.1

HCM Level of Service B

Intersection Capacity Utilization 38.2% ICU Level of Service A

Analysis Period (min) 15

PM Existing Synchro 7 - Report

HDR Page 1



HCM Signalized Intersection Capacity Analysis

22: Omaha St. & Mt. Rushmore Rd. 4/27/2010
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations " 4 ol b T e o T i"r N M i
Volume (vph) 80 986 290 335 1285 15 315 227 149 23 76 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 097 091 100 097 091 097 095 100 100 095 1.00
Frt 100 100 08 100 1.00 100 100 08 1.00 100 0.5
Flt Protected 095 100 1.00 095 1.00 095 100 1.00 095 100 1.00
Satd. Flow (prot) 3433 5085 1583 3433 5077 3433 3539 1583 1770 3539 1583
Flt Permitted 095 100 1.00 095 1.00 095 100 1.00 060 100 1.00
Satd. Flow (perm) 3433 5085 1583 3433 5077 3433 3539 1583 1121 3539 1583
Peak-hour factor, PHF 096 096 09 098 098 098 094 094 094 094 094 094
Adj. Flow (vph) 83 1027 302 342 1311 15 335 241 159 24 81 27
RTOR Reduction (vph) 0 0 218 0 2 0 0 0 107 0 0 20
Lane Group Flow (vph) 83 1027 84 342 1324 0 335 241 52 24 81 7
Turn Type Prot Perm Prot Prot Perm  pm+pt Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2 6 6
Actuated Green, G (s) 32 166 166 6.0 194 62 198 198 168 152 152
Effective Green, g () 32 166 166 6.0 194 62 198 198 168 152 152
Actuated g/C Ratio 005 028 028 010 0.32 010 033 033 028 025 0.25
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 183 1407 438 343 1642 355 1168 522 331 897 401
v/s Ratio Prot 002 0.20 c0.10 c0.26 c0.10 ¢0.07 0.00 0.02
v/s Ratio Perm 0.05 003 002 0.00
vic Ratio 045 073 019 100 081 094 021 010 007 009 0.02
Uniform Delay, d1 276 197 166 270 186 267 145 139 158 171 168
Progression Factor 080 172 562 070 125 100 100 1.00 1.00 100 1.00
Incremental Delay, d2 12 13 01 422 2.4 33.2 0.4 0.4 0.1 0.2 0.1
Delay (s) 233 351 933 611 256 600 149 143 159 173 169
Level of Service C D F E C E B B B B B
Approach Delay (s) 46.8 329 35.3 17.0
Approach LOS D C D B
Intersection Summary
HCM Average Control Delay 37.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 54.3% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

PM Existing
HDR
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HCM Unsignalized Intersection Capacity Analysis

29: Anamosa St. & West Blvd. (W) 4/27/2010
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Volume (veh/h) 2 32 6 21 37 17 0 1 16 11 6 1

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 077 077 077 067 067 067 071 071 071 075 075 075

Hourly flow rate (vph) 3 42 8 31 55 25 0 1 23 15 8 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 81 49 187 194 45 204 185 68

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 81 49 187 194 45 204 185 68

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (S)

tF (s) 2.2 2.2 33 4.0 33 35 4.0 33

p0 queue free % 100 98 100 100 98 98 99 100

cM capacity (veh/h) 1517 1557 753 686 1024 723 694 995

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 52 112 24 24

Volume Left 3 31 0 15

Volume Right 8 25 23 1

cSH 1517 1557 995 724

Volume to Capacity 0.00 002 002 0.03

Queue Length 95th (ft) 0 2 2 3

Control Delay (s) 0.4 2.2 87 101

Lane LOS A A A B

Approach Delay (s) 0.4 2.2 87 101

Approach LOS A B

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 25.1% ICU Level of Service A

Analysis Period (min)

15

PM Existing
HDR

Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis

27: Anamosa St. & West Blvd. (E) 4/27/2010
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations iy ul iy ul s s

Volume (veh/h) 21 40 5 74 50 25 23 85 58 2 26 4

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 087 087 087 079 079 079 078 078 078 080 080 0.80

Hourly flow rate (vph) 24 46 6 94 63 32 29 109 74 2 32 5

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 2 16

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 293 282 35 271 248 146 38 183

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 293 282 35 271 248 146 38 183

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (S)

tF (s) 33 4.0 33 33 4.0 33 2.2 2.2

p0 queue free % 96 93 99 85 90 96 98 100

cM capacity (veh/h) 579 614 1038 629 641 901 1573 1392

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 76 189 213 40

Volume Left 24 94 29 2

Volume Right 6 32 74 5

cSH 651 762 1573 1392

Volume to Capacity 012 025 002 0.00

Queue Length 95th (ft) 10 24 1 0

Control Delay (s) 115 120 11 0.5

Lane LOS B B A A

Approach Delay (s) 115 120 1.1 0.5

Approach LOS B B

Intersection Summary

Average Delay 6.6

Intersection Capacity Utilization 35.8% ICU Level of Service A

Analysis Period (min) 15

PM Existing
HDR

Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis

32: Boegel St. & Silver St. 4/27/2010
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Sign Control Stop Stop Stop Stop

Volume (vph) 1 22 1 14 47 16 0 4 5 18 3 2

Peak Hour Factor 067 067 067 084 084 084 056 056 056 072 072 0.72

Hourly flow rate (vph) 1 33 1 17 56 19 0 7 9 25 4 3

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total (vph) 36 92 16 32

Volume Left (vph) 1 17 0 25

Volume Right (vph) 1 19 9 3

Hadj (s) 002 -005 -030 014

Departure Headway (s) 4.1 4.0 3.9 4.3

Degree Utilization, x 0.04 010 002 0.04

Capacity (veh/h) 856 887 881 805

Control Delay (s) 7.3 7.4 7.0 7.5

Approach Delay (s) 7.3 7.4 7.0 7.5

Approach LOS A A A A

Intersection Summary

Delay 7.4

HCM Level of Service A

Intersection Capacity Utilization 24.1% ICU Level of Service A

Analysis Period (min) 15

PM Existing Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis

24: North Street & West Blvd. 6/21/2010
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations 44 % T iy ul s

Sign Control Stop Stop Stop Stop

Volume (vph) 5 27 0 150 10 33 50 72 93 38 0 41

Peak Hour Factor 066 066 066 078 078 078 067 067 067 068 068 0.8

Hourly flow rate (vph) 8 41 0 192 13 42 75 107 139 56 0 60

Direction, Lane # EB1 EB2 WB1 WB2 NB1 NB2 SBl1

Volume Total (vph) 21 27 192 55 182 139 116

Volume Left (vph) 8 0 192 0 75 0 56

Volume Right (vph) 0 0 0 42 0 139 60

Hadj (s) 021 003 053 -050 024 -067 -0.18

Departure Headway (s) 6.2 6.0 6.2 5.2 5.7 4.8 5.6

Degree Utilization, x 004 005 033 008 029 019 018

Capacity (veh/h) 531 549 549 652 603 709 610

Control Delay (s) 8.3 81 111 7.5 9.9 7.7 9.8

Approach Delay (s) 8.2 10.3 8.9 9.8

Approach LOS A B A A

Intersection Summary

Delay 9.5

HCM Level of Service A

Intersection Capacity Utilization 32.9% ICU Level of Service A

Analysis Period (min) 15

PM Existing Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

18: Omaha St. & West Blvd. 4/27/2010
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations M4 ol b T » il N M ol T » ol
Volume (vph) 353 1031 89 181 1134 256 70 567 146 253 414 279
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 097 091 100 097 091 100 100 09 100 097 095 100
Frt 100 100 08 100 100 08 100 100 08 100 100 085
Flt Protected 095 100 100 09 100 100 09 100 100 095 100 100
Satd. Flow (prot) 3433 5085 1583 3433 5085 1583 1770 3539 1583 3433 3539 1583
FIt Permitted 095 100 100 09 100 100 050 100 100 095 100 100
Satd. Flow (perm) 3433 5085 1583 3433 5085 1583 925 3539 1583 3433 3539 1583
Peak-hour factor, PHF 087 087 087 09 09 09 097 097 097 094 094 094
Adj. Flow (vph) 406 1185 102 189 1181 267 72 585 151 269 440 297
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 406 1185 102 189 1181 267 72 585 151 269 440 297
Turn Type Prot Free Prot Free pm+pt Free Prot Free
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases Free Free 2 Free Free
Actuated Green, G (s) 70 180 60.0 50 160 600 184 160 60.0 50 186 60.0
Effective Green, g (s) 70 180 600 50 160 600 184 160 60.0 50 186 60.0
Actuated g/C Ratio 012 030 100 008 027 100 031 027 100 008 031 100
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 401 1526 1583 286 1356 1583 317 944 1583 286 1097 1583
v/s Ratio Prot c0.12 c0.23 0.06 023 0.01 c0.17 c0.08 0.12
v/s Ratio Perm 0.06 017  0.06 0.10 c0.19
vlc Ratio 101 078 006 066 087 017 023 062 010 094 040 019
Uniform Delay, d1 265 192 00 267 210 00 150 193 00 274 163 0.0
Progression Factor 100 100 100 08 168 100 100 100 100 100 100 1.00
Incremental Delay, d2 48.1 2.6 0.1 31 3.6 0.1 04 31 01 375 11 0.3
Delay (s) 746 217 01 257 390 01 154 224 01 648 174 0.3
Level of Service E C A C D A B C A E B A
Approach Delay (s) 331 311 17.6 25.0
Approach LOS C C B C
Intersection Summary
HCM Average Control Delay 28.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 68.2% ICU Level of Service C

Analysis Period (min) 15
¢ Critical Lane Group

PM Existing
HDR

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

3: Disk Drive & Haines St. 4/27/2010
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % 4 ul b Ts LI ul LI 5

Volume (vph) 1 10 51 35 1 17 41 406 204 21 702 6

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 100 100 100 100 1.00 100 095 100 100 095

Frt 100 100 08 100 086 100 100 08 100 1.00

Flt Protected 095 100 100 095 100 095 100 100 095 100

Satd. Flow (prot) 1770 1863 1583 1770 1597 1770 3539 1583 1770 3535

FIt Permitted 098 100 100 049 100 029 100 100 049 100

Satd. Flow (perm) 1817 1863 1583 920 1597 534 3539 1583 907 3535

Peak-hour factor, PHF 088 088 088 088 088 088 08 08 08 088 088 088

Adj. Flow (vph) 1 11 58 40 1 19 47 461 232 24 798 7

RTOR Reduction (vph) 0 0 54 0 16 0 0 0 89 0 1 0

Lane Group Flow (vph) 1 11 4 40 4 0 47 461 143 24 804 0

Turn Type Perm Perm pm+pt pm-+pt Perm  pm+pt

Protected Phases 4 3 8 5 2 1 6

Permitted Phases 4 4 8 2 2 6

Actuated Green, G (s) 4.1 4.1 4.1 9.7 9.7 409 370 370 357 344

Effective Green, g (s) 4.1 4.1 4.1 9.7 9.7 409 370 370 357 344

Actuated g/C Ratio 007 007 007 016 0.16 068 062 062 060 057

Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 124 127 108 171 258 444 2182 976 558 2027

v/s Ratio Prot 0.01 c0.01  0.00 c0.01 0.13 0.00 ¢0.23

v/s Ratio Perm 0.00 0.00 ¢0.03 0.07 009 0.02

vlc Ratio 001 009 004 023 0.02 011 021 015 004 040

Uniform Delay, d1 261 262 261 217 211 35 51 4.8 5.0 7.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.3 0.1 0.7 0.0 0.1 0.2 0.3 0.0 0.6

Delay (s) 261 265 262 224 212 3.6 53 5.2 5.0 7.7

Level of Service C C C C C A A A A A

Approach Delay (s) 26.3 22.0 5.1 7.6

Approach LOS C C A A

Intersection Summary

HCM Average Control Delay 7.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.37

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 41.5% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

AM 2030 existing network

HDR

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

37:1-90 & Haines St. 4/27/2010
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N ol L ul LI ul LI ul
Volume (vph) 247 0 142 160 0 45 73 359 67 89 548 151
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.97 100 100 095 100 100 095 100
Frt 1.00 085 1.00 085 100 100 085 100 100 085
Flt Protected 0.95 100 095 100 09 100 100 095 100 1.00
Satd. Flow (prot) 3433 1583 3433 1583 1770 3539 1583 1770 3539 1583
FIt Permitted 0.95 100 095 100 095 100 100 095 100 1.00
Satd. Flow (perm) 3433 1583 3433 1583 1770 3539 1583 1770 3539 1583
Peak-hour factor, PHF 088 088 088 088 088 088 08 08 08 088 088 088
Adj. Flow (vph) 281 0 161 182 0 51 83 408 76 101 623 172
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 281 0 161 182 0 51 83 408 76 101 623 172
Turn Type Prot Free Prot Free Prot Free Prot Free
Protected Phases 7 3 5 2 1 6
Permitted Phases Free Free Free Free
Actuated Green, G (s) 6.0 40.0 6.0 40.0 30 190 400 30 190 400
Effective Green, g (s) 6.0 40.0 6.0 40.0 30 190 400 30 190 400
Actuated g/C Ratio 0.15 100 015 100 008 048 100 008 048 1.00
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 515 1583 515 1583 133 1681 1583 133 1681 1583
v/s Ratio Prot c0.08 0.05 005 012 c0.06 ¢c0.18
v/s Ratio Perm 0.10 0.03 0.05 0.11
vlc Ratio 0.55 010 035 003 062 024 005 076 037 011
Uniform Delay, d1 15.7 00 153 00 180 6.2 00 181 6.7 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.2 0.1 0.4 0.0 8.8 0.3 01 217 0.6 0.1
Delay (s) 16.9 01 157 00 268 6.6 01 399 7.3 0.1
Level of Service B A B A C A A D A A
Approach Delay (s) 10.8 12.3 8.7 9.6
Approach LOS B B A A
Intersection Summary
HCM Average Control Delay 9.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 40.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 36.2% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

AM 2030 existing network

HDR

Synchro 7 - Report

Page 1



HCM Signalized Intersection Capacity Analysis

8: Anamosa St. & Haines St. 4/27/2010
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % Ts b Ts LI 5 LI 5

Volume (vph) 75 146 91 165 147 66 50 446 141 70 801 67

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 100 1.00 100 1.00 100 095 100 095

Frt 100 0.94 100 0.95 100 096 1.00 0.99

Flt Protected 095  1.00 095  1.00 095  1.00 095  1.00

Satd. Flow (prot) 1770 1756 1770 1776 1770 3412 1770 3498

Flt Permitted 050  1.00 046  1.00 020  1.00 028  1.00

Satd. Flow (perm) 933 1756 848 1776 373 3412 531 3498

Peak-hour factor, PHF 088 088 08 08 083 08 08 08 088 088 088 0.8

Adj. Flow (vph) 85 166 103 188 167 75 57 507 160 80 910 76

RTOR Reduction (vph) 0 37 0 0 27 0 0 50 0 0 10 0

Lane Group Flow (vph) 85 232 0 188 215 0 57 617 0 80 976 0

Turn Type pm-+pt pm-+pt pm-+pt pm-+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 200 16.0 200 16.0 240  20.0 240 200

Effective Green, g () 200 16.0 200 16.0 240 200 240 200

Actuated g/C Ratio 033 027 033 0.27 040 0.33 040 0.33

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 367 468 344 474 242 1137 295 1166

v/s Ratio Prot 002 013 c0.04 012 002 0.18 c0.02 ¢0.28

v/s Ratio Perm 0.06 c0.15 0.08 0.09

v/c Ratio 023 049 055  0.45 024 054 027 084

Uniform Delay, d1 141 186 156 184 125 163 116 185

Progression Factor 1.00 1.00 1.00 1.00 0.59 0.63 1.00 1.00

Incremental Delay, d2 15 3.7 6.1 3.1 2.2 1.8 2.3 7.2

Delay (s) 156 223 217 215 95 120 139 257

Level of Service B © © © A B B ©

Approach Delay (s) 20.7 21.6 11.8 24.8

Approach LOS © © B ©

Intersection Summary

HCM Average Control Delay 20.1 HCM Level of Service ©

HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 60.0 Sum of lost time (S) 16.0

Intersection Capacity Utilization 63.3% ICU Level of Service B

Analysis Period (min) 15
¢ Critical Lane Group

AM 2030 existing network
HDR

Synchro 7 - Report
Page 1



HCM Signalized Intersection Capacity Analysis

15: North Street & Haines St. 4/27/2010
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % 4 ul LI 5 LI 5 LI 5

Volume (vph) 169 97 162 46 157 18 127 514 70 15 868 239

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 100 100 1.00 100 0.95 100 095 100 095

Frt 100 100 08 100 098 100 098 1.00 097

Flt Protected 095 100 1.00 095 1.00 095  1.00 095  1.00

Satd. Flow (prot) 1770 1863 1583 1770 3486 1770 3475 1770 3424

Flt Permitted 063 100 1.00 069 1.00 012  1.00 040  1.00

Satd. Flow (perm) 1169 1863 1583 1278 3486 219 3475 744 3424

Peak-hour factor, PHF 088 088 08 08 083 08 08 08 088 088 088 0.8

Adj. Flow (vph) 192 110 184 52 178 20 144 584 80 17 986 272

RTOR Reduction (vph) 0 0 142 0 15 0 0 16 0 0 38 0

Lane Group Flow (vph) 192 110 42 52 183 0 144 648 0 17 1220 0

Turn Type Perm Perm  Perm pm-+pt Perm

Protected Phases 4 8 5 2 6

Permitted Phases 4 4 8 2 6

Actuated Green, G (s) 137 137 137 137 137 383 383 300 300

Effective Green, g () 137 137 137 137 137 383 383 300 300

Actuated g/C Ratio 023 023 023 023 023 064 0.64 050 0.50

Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 267 425 361 292 796 251 2218 372 1712

v/s Ratio Prot 0.06 0.05 c0.04 0.19 c0.36

v/s Ratio Perm c0.16 003 004 0.32 0.02

vic Ratio 072 026 012 018 0.3 057 0.29 005 071

Uniform Delay, d1 214 190 184 186 189 8.0 4.8 7.7 117

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.84 0.11 0.53 0.49

Incremental Delay, d2 8.9 0.3 0.1 0.3 0.1 2.5 0.3 0.2 1.7

Delay (s) 303 193 185 189 190 17.3 0.8 4.2 75

Level of Service C B B B B B A A A

Approach Delay (s) 233 19.0 3.8 7.4

Approach LOS C B A A

Intersection Summary

HCM Average Control Delay 10.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 66.3% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

AM 2030 existing network

HDR

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

19: Omaha St. & 5th St. 4/27/2010
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ™ M ™ A N M i"r N M ol
Volume (vph) 215 824 158 176 852 48 53 448 41 176 696 204
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 097 091 097 091 100 095 100 100 095 100
Frt 100 0098 1.00 099 100 100 08 100 100 085
Flt Protected 095 1.00 095 1.00 095 100 100 09 100 100
Satd. Flow (prot) 3433 4962 3433 5044 1770 3539 1583 1770 3539 1583
FIt Permitted 095 1.00 095 1.00 026 100 100 029 100 100
Satd. Flow (perm) 3433 4962 3433 5044 477 3539 1583 543 3539 1583
Peak-hour factor, PHF 088 088 088 088 088 088 08 08 08 088 088 088
Adj. Flow (vph) 244 936 180 200 968 55 60 509 47 200 791 232
RTOR Reduction (vph) 0 48 0 0 10 0 0 0 34 0 0 0
Lane Group Flow (vph) 244 1068 0 200 1013 0 60 509 13 200 791 232
Turn Type Prot Prot pm-+pt Perm  pm+pt Free
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 2 2 6 Free
Actuated Green, G (s) 60 16.8 50 1538 185 161 161 259 198  60.0
Effective Green, g (s) 60 168 50 158 185 161 161 259 198  60.0
Actuated g/C Ratio 010 028 0.08 0.26 031 027 027 043 033 100
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 343 1389 286 1328 199 950 425 359 1168 1583
v/s Ratio Prot c0.07 c0.22 0.06 0.20 001 014 c0.06 c0.22
v/s Ratio Perm 0.08 001 018 c0.15
vlc Ratio 071 0.77 0.70 0.76 030 054 003 056 068 015
Uniform Delay, d1 262 198 268 204 150 188 162 115 173 0.0
Progression Factor 0.68 1.42 1.00 1.00 1.00 1.00 1.00 0.77 0.52 1.00
Incremental Delay, d2 4.2 1.6 7.3 2.7 0.9 2.2 0.1 15 2.5 0.2
Delay (s) 219 298 340 230 159 209 163 103 115 0.2
Level of Service C C C C B C B B B A
Approach Delay (s) 28.4 24.8 20.1 9.1
Approach LOS C C C A
Intersection Summary
HCM Average Control Delay 20.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 60.4% ICU Level of Service B
Analysis Period (min) 15
¢ Critical Lane Group
AM 2030 existing network Synchro 7 - Report
HDR Page 1



HCM Unsignalized Intersection Capacity Analysis

21: North Street & Allen Ave. 4/27/2010
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fin Fin iy ul s

Sign Control Stop Stop Stop Stop

Volume (vph) 25 301 132 139 322 13 95 28 70 14 98 69

Peak Hour Factor 088 088 08 08 088 08 08 08 088 088 088 0.8

Hourly flow rate (vph) 28 342 150 158 366 15 108 32 80 16 111 78

Direction, Lane # EB1 EB2 WB1 WB2 NB1 NB2 SBl1

Volume Total (vph) 199 321 341 198 140 80 206

Volume Left (vph) 28 0 158 0 108 0 16

Volume Right (vph) 0 150 0 15 0 80 78

Hadj (s) 011 -029 027 -002 042 -067 -0.18

Departure Headway (s) 7.2 6.8 7.3 7.0 8.4 7.2 7.5

Degree Utilization, x 040 061 069 039 032 016 043

Capacity (veh/h) 480 506 474 497 394 455 447

Control Delay (s) 137 185 239 131 141 104 161

Approach Delay (s) 16.7 20.0 12.8 16.1

Approach LOS © © B ©

Intersection Summary

Delay 17.2

HCM Level of Service C

Intersection Capacity Utilization 56.8% ICU Level of Service B

Analysis Period (min) 15

AM 2030 existing network Synchro 7 - Report

HDR Page 1



HCM Signalized Intersection Capacity Analysis

22: Omaha St. & Mt. Rushmore Rd. 4/27/2010
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations " M4 7N M T i"r N M ol
Volume (vph) 62 1035 294 219 866 24 232 107 71 91 242 36
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 097 091 100 097 091 097 095 100 100 095 1.00
Frt 100 100 08 100 1.00 100 100 08 1.00 100 0.5
Flt Protected 095 100 1.00 095 1.00 095 100 1.00 095 100 1.00
Satd. Flow (prot) 3433 5085 1583 3433 5065 3433 3539 1583 1770 3539 1583
Flt Permitted 095 100 1.00 095 1.00 095 100 1.00 067 100 1.00
Satd. Flow (perm) 3433 5085 1583 3433 5065 3433 3539 1583 1257 3539 1583
Peak-hour factor, PHF 088 088 08 08 083 08 08 08 088 088 088 0.8
Adj. Flow (vph) 70 1176 334 249 984 27 264 122 81 103 275 41
RTOR Reduction (vph) 0 0 236 0 5 0 0 0 59 0 0 31
Lane Group Flow (vph) 70 1176 98 249 1006 0 264 122 22 103 275 10
Turn Type Prot Perm Prot Prot Perm  pm+pt Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2 6 6
Actuated Green, G (s) 24 176 176 6.0 212 60 164 164 184 144 144
Effective Green, g () 24 176 176 60 212 60 164 164 184 144 144
Actuated g/C Ratio 004 029 029 010 035 010 027 027 031 024 024
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 137 1492 464 343 1790 343 967 433 420 849 380
v/s Ratio Prot 0.02 c0.23 c0.07 ¢0.20 c0.08  0.03 0.02 ¢0.08
v/s Ratio Perm 0.06 001 0.06 0.01
vic Ratio 051 079 021 073 056 077 013 005 025 032 0.03
Uniform Delay, d1 282 195 160 262 157 263 164 161 153 188 174
Progression Factor 079 153 548 078 135 100 100 1.00 1.00 100 1.00
Incremental Delay, d2 2.3 2.1 0.2 5.9 0.3 10.0 0.3 0.2 0.3 1.0 0.1
Delay (s) 246 320 876 265 215 363 167 163 156 198 176
Level of Service C C F C C D B B B B B
Approach Delay (s) 43.4 225 21.7 18.6
Approach LOS D C C B
Intersection Summary
HCM Average Control Delay 31.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 52.9% ICU Level of Service A

Analysis Period (min) 15
¢ Critical Lane Group

AM 2030 existing network
HDR

Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis

29: Anamosa St. & West Blvd. W 4/27/2010
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Volume (veh/h) 3 57 10 37 33 16 4 2 39 41 15 2

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 088 088 08 08 088 08 08 08 088 08 088 0.8

Hourly flow rate (vph) 3 65 11 42 38 18 5 2 44 47 17 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 56 76 219 217 70 253 214 47

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 56 76 219 217 70 253 214 47

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (S)

tF (s) 2.2 2.2 33 4.0 33 35 4.0 33

p0 queue free % 100 97 99 100 96 93 97 100

cM capacity (veh/h) 1549 1523 705 661 992 652 664 1023

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 80 98 51 66

Volume Left 3 42 5 47

Volume Right 11 18 44 2

cSH 1549 1523 937 663

Volume to Capacity 0.00 003 005 0.10

Queue Length 95th (ft) 0 2 4 8

Control Delay (s) 0.3 3.3 91 110

Lane LOS A A A B

Approach Delay (s) 0.3 3.3 91 110

Approach LOS A B

Intersection Summary

Average Delay 5.2

Intersection Capacity Utilization 27.9% ICU Level of Service A

Analysis Period (min)

15

AM 2030 existing network

HDR
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HCM Unsignalized Intersection Capacity Analysis

27: Anamosa St. & West Blvd E 4/27/2010
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations iy ul iy ul s s

Volume (veh/h) 35 93 11 93 48 54 14 85 71 30 58 24

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 088 088 08 08 088 08 08 08 088 08 088 0.8

Hourly flow rate (vph) 40 106 12 106 55 61 16 97 81 34 66 27

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 2 16

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 374 357 80 376 330 137 93 177

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 374 357 80 376 330 137 93 177

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (S)

tF (s) 33 4.0 33 33 4.0 33 2.2 2.2

p0 queue free % 92 81 99 78 90 93 99 98

cM capacity (veh/h) 490 549 981 477 569 912 1501 1399

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 158 222 193 127

Volume Left 40 106 16 34

Volume Right 12 61 81 27

cSH 579 703 1501 1399

Volume to Capacity 027 032 001 0.02

Queue Length 95th (ft) 28 34 1 2

Control Delay (s) 138 136 0.7 2.2

Lane LOS B B A A

Approach Delay (s) 138 136 0.7 2.2

Approach LOS B B

Intersection Summary

Average Delay 8.0

Intersection Capacity Utilization 34.7% ICU Level of Service A

Analysis Period (min) 15

AM 2030 existing network

HDR
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HCM Unsignalized Intersection Capacity Analysis

32: Boegel St. & Silver St. 4/27/2010
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Sign Control Stop Stop Stop Stop

Volume (vph) 45 12 1 2 16 22 5 44 5 19 41 14

Peak Hour Factor 088 088 08 08 088 08 08 08 088 088 088 0.8

Hourly flow rate (vph) 51 14 1 2 18 25 6 50 6 22 47 16

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total (vph) 66 45 61 84

Volume Left (vph) 51 2 6 22

Volume Right (vph) 1 25 6 16

Hadj (s) 018 -029 0.00 -0.03

Departure Headway (s) 4.4 4.0 4.2 4.2

Degree Utilization, x 0.08 005 007 0.10

Capacity (veh/h) 779 859 817 833

Control Delay (s) 7.8 7.2 7.6 7.6

Approach Delay (s) 7.8 7.2 7.6 7.6

Approach LOS A A A A

Intersection Summary

Delay 7.6

HCM Level of Service A

Intersection Capacity Utilization 24.9% ICU Level of Service A

Analysis Period (min) 15

AM 2030 existing network Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis

24: North Street & West Blvd E 6/21/2010
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations 44 % T iy ul s

Sign Control Stop Stop Stop Stop

Volume (vph) 15 158 0 215 12 64 105 203 422 53 0 137

Peak Hour Factor 088 088 08 08 088 08 08 08 088 088 088 0.8

Hourly flow rate (vph) 17 180 0 244 14 73 119 231 480 60 0 156

Direction, Lane # EB1 EB2 WB1 WB2 NB1 NB2 SBl1

Volume Total (vph) 77 120 244 86 350 480 216

Volume Left (vph) 17 0 244 0 119 0 60

Volume Right (vph) 0 0 0 73 0 480 156

Hadj (s) 014 003 053 -056 020 -0.67 -0.34

Departure Headway (s) 8.2 8.1 8.2 7.1 7.0 6.2 7.1

Degree Utilization, x 018 027 056 017 069 082 043

Capacity (veh/h) 421 418 420 480 498 573 474

Control Delay (s) 117 128 200 104 228 302 153

Approach Delay (s) 12.4 17.5 27.1 15.3

Approach LOS B © D C

Intersection Summary

Delay 21.6

HCM Level of Service C

Intersection Capacity Utilization 57.9% ICU Level of Service B

Analysis Period (min) 15

AM 2030 existing network Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

18: Omaha St. & West Blvd. 4/27/2010
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4 ol b T & i"r N M ol T » i"r
Volume (vph) 305 899 108 126 757 251 63 306 160 332 416 341
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 097 091 100 097 091 100 100 09 100 097 095 100
Frt 100 100 08 100 100 08 100 100 08 100 100 085
Flt Protected 095 100 100 09 100 100 09 100 100 095 100 100
Satd. Flow (prot) 3433 5085 1583 3433 5085 1583 1770 3539 1583 3433 3539 1583
FIt Permitted 095 100 100 09 100 100 048 100 100 095 100 100
Satd. Flow (perm) 3433 5085 1583 3433 5085 1583 896 3539 1583 3433 3539 1583
Peak-hour factor, PHF 088 088 088 088 088 088 08 08 08 088 088 088
Adj. Flow (vph) 347 1022 123 143 860 285 72 348 182 377 473 388
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 347 1022 123 143 860 285 72 348 182 377 473 388
Turn Type Prot Free Prot Free pm+pt Free Prot Free
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases Free Free 2 Free Free
Actuated Green, G (s) 60 182 60.0 40 162 600 176 152  60.0 6.6 194 60.0
Effective Green, g (s) 60 182 600 40 162 600 176 152  60.0 66 194 600
Actuated g/C Ratio 010 030 100 007 027 100 029 025 100 011 032 100
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 343 1542 1583 229 1373 1583 298 897 1583 378 1144 1583
v/s Ratio Prot c0.10 ¢c0.20 0.04 017 001 010 c0.11 c0.13
v/s Ratio Perm 0.08 018 0.06 0.11 c0.25
vlc Ratio 101 066 008 062 063 018 024 039 011 100 041 025
Uniform Delay, d1 270 182 00 273 192 00 156 185 00 267 159 0.0
Progression Factor 100 100 100 091 161 100 100 100 100 100 100 1.00
Incremental Delay, d2 51.6 11 0.1 4.3 0.7 0.2 04 13 01 453 11 04
Delay (s) 786 193 01 290 317 02 160 1938 01 720 170 04
Level of Service E B A C C A B B A E B A
Approach Delay (s) 315 24.4 13.4 28.5
Approach LOS C C B C
Intersection Summary
HCM Average Control Delay 26.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 54.6% ICU Level of Service A

Analysis Period (min) 15
¢ Critical Lane Group

AM 2030 existing network
HDR

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

3: Disk Drive & Haines St. 4/27/2010
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % 4 ul b Ts LI ul LI 5

Volume (vph) 6 28 86 438 28 78 155 931 326 56 593 13

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 100 100 100 100 1.00 100 095 100 100 095

Frt 100 100 08 100 089 100 100 08 100 1.00

Flt Protected 095 100 100 095 100 095 100 100 095 100

Satd. Flow (prot) 1770 1863 1583 1770 1657 1770 3539 1583 1770 3528

FIt Permitted 068 100 100 044 100 026 100 100 019 100

Satd. Flow (perm) 1265 1863 1583 817 1657 488 3539 1583 357 3528

Peak-hour factor, PHF 088 088 088 088 088 088 08 08 08 088 088 088

Adj. Flow (vph) 7 32 98 498 32 89 176 1058 370 64 674 15

RTOR Reduction (vph) 0 0 90 0 62 0 0 0 197 0 2 0

Lane Group Flow (vph) 7 32 8 498 59 0 176 1058 173 64 687 0

Turn Type Perm Perm pm+pt pm-+pt Perm  pm+pt

Protected Phases 4 3 8 5 2 1 6

Permitted Phases 4 4 8 2 2 6

Actuated Green, G (s) 5.9 5.9 59 209 209 411 327 327 326 282

Effective Green, g (s) 5.9 5.9 59 209 209 411 327 327 326 282

Actuated g/C Ratio 008 008 008 030 030 059 047 047 047 040

Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 107 157 133 394 495 450 1653 739 255 1421

v/s Ratio Prot 0.02 c0.20 0.04 c0.05 ¢0.30 002 019

v/s Ratio Perm 0.01 0.01 ¢c0.18 0.18 011 010

vlc Ratio 007 020 006 126 0.2 039 064 023 025 048

Uniform Delay, d1 295 299 295 233 179 77 142 112 109 155

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.6 02 1377 0.1 0.6 1.9 0.7 0.5 1.2

Delay (s) 298 305 297 1609 180 82 161 119 114 167

Level of Service C C C F B A B B B B

Approach Delay (s) 29.9 133.0 14.3 16.2

Approach LOS C F B B

Intersection Summary

HCM Average Control Delay 39.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 70.0% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

PM 2030 existing network

HDR

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

37:1-90 & Haines St. 4/27/2010
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N ol L ul LI ul LI ul
Volume (vph) 524 0 166 167 0 103 183 785 115 152 538 427
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.97 100 100 095 100 100 095 100
Frt 1.00 085 1.00 085 100 100 085 100 100 085
Flt Protected 0.95 100 095 100 09 100 100 095 100 1.00
Satd. Flow (prot) 3433 1583 3433 1583 1770 3539 1583 1770 3539 1583
FIt Permitted 0.95 100 095 100 095 100 100 095 100 1.00
Satd. Flow (perm) 3433 1583 3433 1583 1770 3539 1583 1770 3539 1583
Peak-hour factor, PHF 088 088 088 088 088 088 08 08 08 088 088 088
Adj. Flow (vph) 595 0 189 190 0 117 208 892 131 173 611 485
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 595 0 189 190 0 117 208 892 131 173 611 485
Turn Type Prot Free Prot Free Prot Free Prot Free
Protected Phases 7 3 5 2 1 6
Permitted Phases Free Free Free Free
Actuated Green, G (s) 11.6 500 116 50.0 86 200 500 64 178 500
Effective Green, g (s) 11.6 500 116 50.0 86 200 500 64 178 500
Actuated g/C Ratio 0.23 100 023 100 017 040 100 013 036 1.00
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 796 1583 796 1583 304 1416 1583 227 1260 1583
v/s Ratio Prot c0.17 0.06 c0.12 c0.25 010 0.7
v/s Ratio Perm 0.12 0.07 0.08 c0.31
vlc Ratio 0.75 012 024 007 068 063 008 076 048 031
Uniform Delay, d1 17.8 00 156 00 194 120 00 211 125 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.9 0.2 0.2 0.1 6.2 2.1 01 140 1.3 0.5
Delay (s) 21.7 02 158 01 257 142 01 351 139 0.5
Level of Service C A B A C B A D B A
Approach Delay (s) 16.5 9.8 14.6 11.7
Approach LOS B A B B
Intersection Summary
HCM Average Control Delay 13.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 55.1% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

PM 2030 existing network

HDR

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

8: Anamosa St. & Haines St. 4/27/2010
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % Ts b Ts LI 5 LI 5

Volume (vph) 102 160 82 174 155 123 90 858 207 102 691 78

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 100 1.00 100 1.00 100 095 100 095

Frt 100 095 100 093 100 097 100 098

Flt Protected 095  1.00 095  1.00 095  1.00 095  1.00

Satd. Flow (prot) 1770 1768 1770 1739 1770 3436 1770 3485

Flt Permitted 034  1.00 036 1.00 020  1.00 015  1.00

Satd. Flow (perm) 632 1768 671 1739 379 3436 285 3485

Peak-hour factor, PHF 088 088 08 08 083 08 08 08 088 088 088 0.8

Adj. Flow (vph) 116 182 93 198 176 140 102 975 235 116 785 89

RTOR Reduction (vph) 0 30 0 0 44 0 0 31 0 0 13 0

Lane Group Flow (vph) 116 245 0 198 272 0 102 1179 0 116 861 0

Turn Type pm-+pt pm-+pt pm-+pt pm-+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 176 144 192 152 312  26.7 300 261

Effective Green, g () 176 144 192 152 312 267 300 261

Actuated g/C Ratio 027 022 030 0.23 048 041 046  0.40

Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 227 392 266 407 278 1411 221 1399

v/s Ratio Prot 003 014 c0.05 0.16 0.03 ¢0.34 c0.03 0.25

v/s Ratio Perm 0.11 c0.17 0.15 0.21

vic Ratio 051 0.63 0.74  0.67 037 084 052 0.62

Uniform Delay, d1 190 229 202 226 102 172 125 155

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.9 31 10.7 4.1 0.8 6.0 2.2 2.0

Delay (s) 209  26.0 309 267 111 232 148 175

Level of Service C C C C B C B B

Approach Delay (s) 24.5 28.3 22.2 17.2

Approach LOS C C C B

Intersection Summary

HCM Average Control Delay 21.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 72.4% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

PM 2030 existing network

HDR
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HCM Signalized Intersection Capacity Analysis

15: North Street & Haines St. 4/27/2010
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % 4 ul LI 5 LI 5 LI 5

Volume (vph) 169 80 55 46 85 31 64 955 56 30 819 97

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 100 100 1.00 100 0.95 100 095 100 095

Frt 100 100 08 100 0.96 100 0.99 100 098

Flt Protected 095 100 1.00 095 1.00 095  1.00 095  1.00

Satd. Flow (prot) 1770 1863 1583 1770 3398 1770 3510 1770 3483

Flt Permitted 067 100 1.00 070 1.00 0.16  1.00 025  1.00

Satd. Flow (perm) 1245 1863 1583 1300 3398 306 3510 460 3483

Peak-hour factor, PHF 088 088 08 08 083 08 08 08 088 088 088 0.8

Adj. Flow (vph) 192 91 62 52 97 35 73 1085 64 34 931 110

RTOR Reduction (vph) 0 0 48 0 27 0 0 7 0 0 15 0

Lane Group Flow (vph) 192 91 14 52 105 0 73 1142 0 34 1026 0

Turn Type Perm Perm  Perm pm-+pt Perm

Protected Phases 4 8 5 2 6

Permitted Phases 4 4 8 2 6

Actuated Green, G (s) 110 110 110 110 110 31.0 310 241 241

Effective Green, g () 11.0 110 110 110 110 31.0 310 241 241

Actuated g/C Ratio 022 022 022 022 022 062 0.62 048  0.48

Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 274 410 348 286 748 275 2176 222 1679

v/s Ratio Prot 0.05 0.03 0.02 ¢0.33 c0.29

v/s Ratio Perm c0.15 001 004 0.15 0.07

vic Ratio 070 022 004 018 0.4 027 052 015 0.1

Uniform Delay, d1 180 160 153 158 157 5.3 5.4 7.2 9.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 7.8 0.3 0.0 0.3 0.1 0.5 0.9 15 1.7

Delay (s) 258 163 154 162 158 5.8 6.3 87 112

Level of Service C B B B B A A A B

Approach Delay (s) 214 15.9 6.2 11.1

Approach LOS C B A B

Intersection Summary

HCM Average Control Delay 10.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 50.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 57.5% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

PM 2030 existing network

HDR
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HCM Signalized Intersection Capacity Analysis

19: Omaha St. & 5th St. 4/27/2010
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations I by N M ol N M ol
Volume (vph) 299 944 177 217 1222 59 118 813 36 97 525 305
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 097 091 097 091 100 095 100 100 095 100
Frt 100 0098 1.00 099 100 100 08 100 100 085
Flt Protected 095 1.00 095 1.00 095 100 100 09 100 100
Satd. Flow (prot) 3433 4965 3433 5050 1770 3539 1583 1770 3539 1583
FIt Permitted 095 1.00 095 1.00 029 100 100 019 100 100
Satd. Flow (perm) 3433 4965 3433 5050 533 3539 1583 355 3539 1583
Peak-hour factor, PHF 088 088 088 088 088 088 08 08 08 088 088 088
Adj. Flow (vph) 340 1073 201 247 1389 67 134 924 41 110 597 347
RTOR Reduction (vph) 0 39 0 0 8 0 0 0 28 0 0 0
Lane Group Flow (vph) 340 1235 0 247 1448 0 134 924 13 110 597 347
Turn Type Prot Prot pm-+pt Perm  pm+pt Free
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 2 2 6 Free
Actuated Green, G (s) 80 220 70 210 258 218 218 242 210 700
Effective Green, g (s) 80 220 70 210 258 218 218 242 210 700
Actuated g/C Ratio 011 031 010 0.30 037 031 031 03 03 100
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 392 1560 343 1515 267 1102 493 187 1062 1583
v/s Ratio Prot c0.10 0.25 0.07 ¢0.29 c0.03 c0.26 003 0.7
v/s Ratio Perm 0.16 001 018 c0.22
vlc Ratio 087 0.79 0.72  0.96 050 084 003 059 056 022
Uniform Delay, d1 305 219 305 240 155 225 167 174 206 0.0
Progression Factor 0.87 1.84 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.4 15 73 139 15 7.7 0.1 4.7 2.2 0.3
Delay (s) 370 419 378 380 170 301 168 220 228 0.3
Level of Service D D D D B C B C C A
Approach Delay (s) 40.8 38.0 28.0 15.3
Approach LOS D D C B
Intersection Summary
HCM Average Control Delay 324 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 74.6% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

PM 2030 existing network
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HCM Unsignalized Intersection Capacity Analysis

21: North Street & Allen Ave. 4/27/2010
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fin Fin iy ul s

Sign Control Stop Stop Stop Stop

Volume (vph) 18 177 155 103 127 16 50 78 120 6 75 21

Peak Hour Factor 088 088 08 08 088 08 08 08 088 088 088 0.8

Hourly flow rate (vph) 20 201 176 117 144 18 57 89 136 7 85 24

Direction, Lane # EB1 EB2 WB1 WB2 NB1 NB2 SBl1

Volume Total (vph) 121 277 189 90 145 136 116

Volume Left (vph) 20 0 117 0 57 0 7

Volume Right (vph) 0 176 0 18 0 136 24

Hadj (s) 012 -041 034 -011 023 -0.67 -0.08

Departure Headway (s) 6.3 5.8 6.6 6.2 6.8 5.9 6.7

Degree Utilization, x 021 044 035 016 027 022 021

Capacity (veh/h) 541 598 513 547 500 570 495

Control Delay (s) 98 120 120 91 111 93 115

Approach Delay (s) 11.3 11.0 10.2 11.5

Approach LOS B B B B

Intersection Summary

Delay 11.0

HCM Level of Service B

Intersection Capacity Utilization 40.9% ICU Level of Service A

Analysis Period (min) 15

PM 2030 existing network Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

22: Omaha St. & Mt. Rushmore Rd. 4/27/2010
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations M4 b T e o T » ol N M i
Volume (vph) 72 1203 355 332 1299 14 347 214 164 53 173 57
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 097 091 100 097 091 097 095 100 100 095 1.00
Frt 100 100 08 100 1.00 100 100 08 1.00 100 0.5
Flt Protected 095 100 1.00 095 1.00 095 100 1.00 095 100 1.00
Satd. Flow (prot) 3433 5085 1583 3433 5077 3433 3539 1583 1770 3539 1583
Flt Permitted 095 100 1.00 095 1.00 095 100 1.00 060 100 1.00
Satd. Flow (perm) 3433 5085 1583 3433 5077 3433 3539 1583 1119 3539 1583
Peak-hour factor, PHF 088 088 08 08 083 08 08 08 088 088 088 0.8
Adj. Flow (vph) 82 1367 403 377 1476 16 394 243 186 60 197 65
RTOR Reduction (vph) 0 0 283 0 1 0 0 0 125 0 0 50
Lane Group Flow (vph) 82 1367 120 377 1491 0 394 243 61 60 197 15
Turn Type Prot Perm Prot Prot Perm  pm+pt Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 2 6 6
Actuated Green, G (s) 32 208 208 80 256 90 228 228 186 162 162
Effective Green, g () 32 208 208 80 256 90 228 228 186 162 162
Actuated g/C Ratio 005 030 030 011 037 013 033 033 027 023 023
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 157 1511 470 392 1857 441 1153 516 320 819 366
v/s Ratio Prot 0.02 c0.27 c0.11  0.29 c0.11  ¢0.07 001 0.06
v/s Ratio Perm 0.08 004 004 0.01
vic Ratio 052 090 025 096 0.0 089 021 012 019 024 0.04
Uniform Delay, d1 327 236 187 308 199 300 171 165 195 219 209
Progression Factor 100 100 1.00 073 145 100 100 1.00 1.00 100 1.00
Incremental Delay, d2 31 8.0 03 258 16 19.9 0.4 0.5 0.3 0.7 0.2
Delay (s) 358 317 190 483 305 499 175 170 198 226 211
Level of Service D C B D C D B B B C C
Approach Delay (s) 29.1 34.1 329 21.8
Approach LOS C C C C
Intersection Summary
HCM Average Control Delay 31.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 60.7% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

PM 2030 existing network
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HCM Unsignalized Intersection Capacity Analysis

29: Anamosa St. & West Blvd. (W) 4/27/2010
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Volume (veh/h) 3 51 10 34 59 27 2 2 26 18 10 2

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 3 58 11 39 67 31 2 2 30 20 11 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 98 69 238 245 64 261 236 82
vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 98 69 238 245 64 261 236 82
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (S)

tF (s) 2.2 2.2 33 4.0 33 35 4.0 33
p0 queue free % 100 97 100 100 97 97 98 100
cM capacity (veh/h) 1495 1532 690 639 1001 656 647 977
Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 73 136 34 34

Volume Left 3 39 2 20

Volume Right 11 31 30 2

cSH 1495 1532 937 667

Volume to Capacity 0.00 0.03 004 0.05

Queue Length 95th (ft) 0 2 3 4

Control Delay (s) 0.4 2.2 9.0 107

Lane LOS A A A B

Approach Delay (s) 0.4 2.2 9.0 107

Approach LOS A B

Intersection Summary

Average Delay 3.6

Intersection Capacity Utilization 27.8% ICU Level of Service A

Analysis Period (min) 15

PM 2030 existing network Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis

27: Anamosa St. & West Blvd. (E) 4/27/2010
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations iy ul iy ul s s

Volume (veh/h) 34 64 8 118 80 40 37 136 93 3 42 38

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 088 088 08 08 088 08 08 08 088 08 088 0.8

Hourly flow rate (vph) 39 73 9 134 91 45 42 155 106 3 48 43

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 2 16

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 436 420 69 409 389 207 91 260

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 436 420 69 409 389 207 91 260

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (S)

tF (s) 33 4.0 33 33 4.0 33 2.2 2.2

p0 queue free % 91 86 99 72 83 95 97 100

cM capacity (veh/h) 426 508 994 477 529 833 1504 1304

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 120 270 302 94

Volume Left 39 134 42 3

Volume Right 9 45 106 43

cSH 519 599 1504 1304

Volume to Capacity 023 045 003 0.00

Queue Length 95th (ft) 22 58 2 0

Control Delay (s) 143  16.6 1.3 0.3

Lane LOS B C A A

Approach Delay (s) 143  16.6 1.3 0.3

Approach LOS B C

Intersection Summary

Average Delay 8.4

Intersection Capacity Utilization 45.6% ICU Level of Service A

Analysis Period (min) 15

PM 2030 existing network
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HCM Unsignalized Intersection Capacity Analysis

32: Boegel St. & Silver St. 4/27/2010
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Sign Control Stop Stop Stop Stop

Volume (vph) 2 35 2 22 75 26 1 6 8 29 5 3

Peak Hour Factor 088 088 08 08 088 08 08 08 088 088 088 0.8

Hourly flow rate (vph) 2 40 2 25 85 30 1 7 9 33 6 3

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total (vph) 44 140 17 42

Volume Left (vph) 2 25 1 33

Volume Right (vph) 2 30 9 3

Hadj (s) 001 -006 -027 014

Departure Headway (s) 4.2 4.0 4.1 45

Degree Utilization, x 0.05 016 002 0.05

Capacity (veh/h) 838 878 835 772

Control Delay (s) 7.4 7.8 7.1 7.7

Approach Delay (s) 7.4 7.8 7.1 7.7

Approach LOS A A A A

Intersection Summary

Delay 7.6

HCM Level of Service A

Intersection Capacity Utilization 28.8% ICU Level of Service A

Analysis Period (min) 15

PM 2030 existing network Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis

24: North Street & West Blvd. 6/21/2010
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations 44 % T iy ul s

Sign Control Stop Stop Stop Stop

Volume (vph) 11 88 0 210 14 39 83 160 157 33 0 110

Peak Hour Factor 088 088 08 08 088 08 08 08 088 088 088 0.8

Hourly flow rate (vph) 12 100 0 239 16 44 94 182 178 38 0 125

Direction, Lane # EB1 EB2 WB1 WB2 NB1 NB2 SBl1

Volume Total (vph) 46 67 239 60 276 178 163

Volume Left (vph) 13 0 239 0 94 0 38

Volume Right (vph) 0 0 0 44 0 178 125

Hadj (s) 017 003 053 -048 020 -0.67 -0.38

Departure Headway (s) 6.9 6.8 6.9 5.9 6.3 5.4 6.0

Degree Utilization, x 009 013 046 010 048 027 0.27

Capacity (veh/h) 474 485 494 571 546 639 558

Control Delay (s) 9.4 96 145 83 137 9.1 113

Approach Delay (s) 9.5 13.2 11.9 11.3

Approach LOS A B B B

Intersection Summary

Delay 11.9

HCM Level of Service B

Intersection Capacity Utilization 49.9% ICU Level of Service A

Analysis Period (min) 15

PM 2030 existing network Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

18: Omaha St. & West Blvd. 4/27/2010
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations M4 ol b T ol N M ol T » i
Volume (vph) 406 1186 102 202 1235 266 74 595 153 291 476 321
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 097 091 100 097 091 100 100 09 100 097 095 100
Frt 100 100 08 100 100 08 100 100 08 100 100 085
Flt Protected 095 100 100 09 100 100 09 100 100 095 100 100
Satd. Flow (prot) 3433 5085 1583 3433 5085 1583 1770 3539 1583 3433 3539 1583
FIt Permitted 09 100 100 09 100 100 038 100 100 095 100 100
Satd. Flow (perm) 3433 5085 1583 3433 5085 1583 703 3539 1583 3433 3539 1583
Peak-hour factor, PHF 088 088 088 088 088 088 08 08 08 088 088 088
Adj. Flow (vph) 461 1348 116 230 1403 302 84 676 174 331 541 365
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 461 1348 116 230 1403 302 84 676 174 331 541 365
Turn Type Prot Free Prot Free pm+pt Free Prot Free
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases Free Free 2 Free Free
Actuated Green, G (s) 11.0 260 75.0 70 220 750 228 180 750 80 212 750
Effective Green, g (s) 11.0 260 75.0 70 220 750 228 180 750 80 212 750
Actuated g/C Ratio 015 03 100 009 029 100 030 024 100 011 028 1.00
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 504 1763 1583 320 1492 1583 282 849 1583 366 1000 1583
v/s Ratio Prot c0.13 c0.27 0.07 c0.28 0.02 ¢0.19 c0.10 0.15
v/s Ratio Perm 0.07 019 0.07 0.11 c0.23
vlc Ratio 091 076 007 072 094 019 030 080 011 090 054 023
Uniform Delay, d1 315 218 00 330 259 00 191 2638 00 331 228 0.0
Progression Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Incremental Delay, d2 21.1 2.0 0.1 75 119 0.3 0.6 7.6 01 248 2.1 0.3
Delay (s) 527 238 01 406 378 03 197 344 01 579 249 0.3
Level of Service D C A D D A B C A E C A
Approach Delay (s) 29.3 32.2 26.7 26.5
Approach LOS C C C C
Intersection Summary
HCM Average Control Delay 29.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 73.5% ICU Level of Service D

Analysis Period (min) 15
¢ Critical Lane Group

PM 2030 existing network
HDR

Synchro 7 - Report
Page 1



HCM Signalized Intersection Capacity Analysis

3: Disk Drive & Haines St. 4/27/2010
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % 4 ol L Ts LI ul LI 5

Volume (vph) 1 10 51 35 1 17 41 406 204 21 702 6

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 100 100 100 097 100 100 095 100 100 095

Frt 100 100 08 100 086 100 100 08 100 1.00

Flt Protected 095 100 100 095 100 095 100 100 095 100

Satd. Flow (prot) 1770 1863 1583 3433 1597 1770 3539 1583 1770 3535

FIt Permitted 098 100 100 049 100 029 100 100 049 100

Satd. Flow (perm) 1817 1863 1583 1785 1597 534 3539 1583 907 3535

Peak-hour factor, PHF 088 088 088 088 088 088 08 08 08 088 088 088

Adj. Flow (vph) 1 11 58 40 1 19 47 461 232 24 798 7

RTOR Reduction (vph) 0 0 54 0 16 0 0 0 89 0 1 0

Lane Group Flow (vph) 1 11 4 40 4 0 47 461 143 24 804 0

Turn Type Perm Perm pm+pt pm-+pt Perm  pm+pt

Protected Phases 4 3 8 5 2 1 6

Permitted Phases 4 4 8 2 2 6

Actuated Green, G (s) 4.1 4.1 4.1 9.7 9.7 409 370 370 357 344

Effective Green, g (s) 4.1 4.1 4.1 9.7 9.7 409 370 370 357 344

Actuated g/C Ratio 007 007 007 016 0.16 068 062 062 060 057

Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 124 127 108 333 258 444 2182 976 558 2027

v/s Ratio Prot 0.01 c0.00 0.00 c0.01 0.13 0.00 ¢0.23

v/s Ratio Perm 0.00 0.00 ¢0.02 0.07 009 0.02

vlc Ratio 001 009 004 012 0.2 011 021 015 004 040

Uniform Delay, d1 261 262 261 215 211 35 51 4.8 5.0 7.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.3 0.1 0.2 0.0 0.1 0.2 0.3 0.0 0.6

Delay (s) 261 265 262 216 212 3.6 53 5.2 5.0 7.7

Level of Service C C C C C A A A A A

Approach Delay (s) 26.3 215 5.1 7.6

Approach LOS C C A A

Intersection Summary

HCM Average Control Delay 7.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.34

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 40.6% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

AM 2030 remediated
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HCM Signalized Intersection Capacity Analysis

3: Disk Drive & Haines St. 4/27/2010
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % 4 ol L Ts LI ul LI 5

Volume (vph) 6 28 86 438 28 78 155 931 326 56 593 13

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 100 100 100 097 100 100 095 100 100 095

Frt 100 100 08 100 089 100 100 08 100 1.00

Flt Protected 095 100 100 095 100 095 100 100 095 100

Satd. Flow (prot) 1770 1863 1583 3433 1657 1770 3539 1583 1770 3528

FIt Permitted 070 100 100 043 100 030 100 100 020 100

Satd. Flow (perm) 1307 1863 1583 1564 1657 555 3539 1583 377 3528

Peak-hour factor, PHF 088 088 088 088 088 088 08 08 08 088 088 088

Adj. Flow (vph) 7 32 98 498 32 89 176 1058 370 64 674 15

RTOR Reduction (vph) 0 0 89 0 68 0 0 0 186 0 2 0

Lane Group Flow (vph) 7 32 9 498 53 0 176 1058 184 64 687 0

Turn Type Perm Perm pm+pt pm-+pt Perm  pm+pt

Protected Phases 4 3 8 5 2 1 6

Permitted Phases 4 4 8 2 2 6

Actuated Green, G (s) 5.7 5.7 57 140 140 36.7 298 298 313 271

Effective Green, g (s) 5.7 5.7 57 140 140 36.7 298 298 313 271

Actuated g/C Ratio 010 010 010 023 023 061 050 050 052 045

Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 124 177 150 499 387 479 1758 786 294 1593

v/s Ratio Prot 0.02 c0.07  0.03 c0.04 ¢0.30 002 019

v/s Ratio Perm 0.01 0.01 ¢0.16 0.18 012 010

vlc Ratio 006 018 006 100 014 037 060 023 022 043

Uniform Delay, d1 247 250 247 227 182 56 108 8.6 76 112

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.5 02 395 0.2 0.5 15 0.7 0.4 0.9

Delay (s) 249 255 249 622 184 6.0 124 9.3 79 121

Level of Service C C C E B A B A A B

Approach Delay (s) 25.0 53.6 11.0 11.7

Approach LOS C D B B

Intersection Summary

HCM Average Control Delay 20.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 58.2% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group
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