
LSC TRANSPORTATION CONSULTANTS, INC.

1889 York Street
Denver, CO 80206

(303) 333-1105
FAX (303) 333-1107

E-mail: lsc@lscdenver.com

November 29, 2021

Mr. Richard Bratton 
Gunnison Valley Properties, LLC
864 W. South Boulder Road, Suite 200
Louisville, CO 80027

Re: Gunnison Rising 
Summary of Previous Studies 
Gunnison, CO
LSC #210040

Dear Mr. Bratton: 

In response to the project team’s request, LSC Transportation Consultants, Inc. has prepared
this memorandum summarizing our work on previous traffic studies and CDOT access permits
for the proposed Gunnison Rising development in Gunnison, Colorado.

GUNNISON RISING MASTER TRAFFIC STUDY - BASIS OF ANNEXATION AND PUD
APPROVAL

The Gunnison Rising - “Authentically Colorado” Master Plan Level Traffic Impact Analysis was
completed by LSC on December 12, 2006. A Transportation Update Memo was completed on
June 8, 2007 to address minor changes in the land use plan. These documents provide the
transportation details that supported the annexation of the property into the City of Gunnison
and the approved PUD.

US HIGHWAY 50 ACCESS STUDY - CONCEPTUAL APPROVAL OF ACCESS A THROUGH
ACCESS F

The City of Gunnison and CDOT completed the November, 2013 Access Study for US High-
way 50 from Milepost 157.344 at SH 135 east to Milepost 161.250 which is further east than
Ute Lane (East). The study was completed per the agreements reached with the annexation of
the Gunnison Rising property noted above and included Access A through Access F. It also
assumed local connectivity west to College Avenue, Georgia Avenue, and San Juan Avenue.  

GUNNISON RISING GOVERNMENT CAMPUS SUBDIVISION TRAFFIC IMPACT STUDY -
BASIS FOR ACCESS PERMITS FOR ACCESS E AND F

The first two access permits issued for Gunnison Rising are a public access aligning with Ute
Lane (West) for public access and an emergency-only access aligning with Ute Lane (East).
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These access permits will serve the planned Government Campus and RV Campground area
of Gunnison Rising. Access Permit #320085 was issued for Access E on September 24, 2020
and updated with Access Permit #321037 on March 15, 2021. Access Permit #320086 was
issued for Access F on September 24, 2020. A one-year extension was granted for Access Permit
#320086 and a one-year extension will be needed for Access Permit #321037 by March 15,
2022. Once this occurs, both active access permits will have one one-year extension available.
These actions were supported by the August 28, 2020 and subsequent February 12, 2021
Gunnison Rising Government Campus Subdivision TIA by LSC. The applicant team is actively
preparing construction plans for Access E and F to secure approval from CDOT (NTP) to con-
struct the improvements in 2022.

GUNNISON RISING ACCESS POINTS A AND B TRAFFIC IMPACT STUDY

An access permit from CDOT is currently being pursued for Access B. The February 25, 2021
Gunnison Rising Access Points A and B TIA by LSC was completed to support this effort. The TIA
assumed US 50 access at Access A and Access B and local access west to College Avenue and
Georgia Avenue. It was determined through coordination with CDOT that it would be best to
submit the TIA for CDOT review and then submit access permit applications once CDOT’s
comments had been addressed. 

CDOT’s review of the TIA resulted in CDOT suggesting roundabout control for the Access B
intersection on US 50 rather than traffic signal control as presented in the TIA and that the two
access points would be consistent with, if not identical to, the US 50 Access Control Plan be-
cause the applicant is no longer interested in permitting Access C to the east of Access B. The
applicant reserves the right to permit Access A and Access D in the future. 

A virtual coordination meeting was held with CDOT at which the applicant expressed interest
in the roundabout option so CDOT agreed to have their consultant, Kimley-Horn, prepare a
conceptual roundabout layout for the applicant to consider. The conceptual layout was pro-
vided by CDOT in late August, 2021 and was reviewed positively by the applicant team because
a roundabout would calm speeds and could be built with an initial phase and not need a
warrant to be met prior to construction as the case would be with traffic signal control. The
project team forwarded detailed Survey and CAD files in late September, 2021 to CDOT to
further refine the roundabout design. This process is still ongoing. Once a design and cost esti-
mate are available, a roundabout vs. traffic signal decision will be made and the traffic study
updated if appropriate and submitted to CDOT with an “Access B” access permit application.

*   *   *   *   *
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We trust our findings will assist you in your planning efforts for the proposed Gunnison Rising
development. Please contact me if you have any questions or need further assistance.

Sincerely,

LSC TRANSPORTATION CONSULTANTS, INC.

By___________________________________________
    Christopher S. McGranahan, PE, PTOE
    Principal 

CSM/wc

Enclosures:

W:\LSC\Projects\2021\210040-GunnisonRisingPhase2\Report\Nov-2021\GunnisonRising-Summary-112921.wpd



LSC TRANSPORTATION CONSULTANTS, INC.

1889 York Street
Denver, CO 80206

(303) 333-1105
FAX (303) 333-1107

E-mail: lsc@lscdenver.com

February 25, 2021

Mr. Richard Bratton 
Gunnison Valley Properties, LLC
864 W. South Boulder Road, Suite 200
Louisville, CO 80027

Re: Gunnison Rising 
Access Points A and B
Gunnison, CO
LSC #210040

Dear Mr. Bratton: 

In response to your request, LSC Transportation Consultants, Inc. has prepared this traffic im-
pact analysis (CDOT Level III traffic study) for the proposed Gunnison Rising Access Points
A and B. As shown on Figure 1, the site is located north and south of US Highway (US) 50 on
the far east end of Gunnison, Colorado.

REPORT CONTENTS

The report contains the following: the existing roadway and traffic conditions in the vicinity of
the site including the lane geometries, traffic controls, etc.; the existing weekday peak-hour
traffic volumes; the existing daily traffic volumes in the area; an adjustment of the traffic volu-
mes for the ongoing pandemic; the typical weekday site-generated traffic volume projections
for the site; the short-term and long-term assignment of the projected traffic volumes to the
area roadways; the projected short-term and long-term background and resulting total traffic
volumes on the area roadways; the site’s projected traffic impacts; and any recommended road-
way improvements to mitigate the site’s traffic impacts. The scope of work is consistent with
the attached TIS Methodology Form.

LAND USE AND ACCESS

The Access Points A and B site is proposed to include about 168 single-family dwelling units,
about 72 townhome dwelling units, about 176 apartment dwelling units, about 9,500 square
feet of retail space, about 4,000 square feet of restaurant space, about a 1,000 square-foot
single-tenant office building, a 1,500 square-foot drinking place, a 200 square-foot coffee shop,
and a 2,000 square-foot day care center.

Access is proposed to US 50 in two locations as shown in the site plan in Figure 2. The western
access (Access A) will be three-quarter to the north by 2030 and right-in/right-out to the south
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by 2041. The eastern access (Access B) will be full movement by 2030 and signalized once
traffic signal warrants are met.

ROADWAY AND TRAFFIC CONDITIONS

Area Roadways

The major roadways in the site’s vicinity are shown on Figure 1 and are described below. 

• US Highway 50 (US 50) is an east-west, two-lane US highway adjacent to the site. It is
designated R-A (Regional Highway) by CDOT per the attached CDOT Straight Line
Diagram. The intersection with Adams Street is stop-sign controlled and shown as a full
movement intersection in the US 50 Access Control Plan (ACP). An excerpt from the ACP
is attached for reference. The posted speed limit in the vicinity of the site is 65 mph.

• Adams Street is a north-south, two-lane local roadway west of the site. The intersection
with US 50 is stop-sign controlled. No speed limit is posted in the vicinity of the site.

• College Avenue is an east-west, two-lane local roadway west of the site. The intersection
with Adams Street is stop-sign controlled. No speed limit is posted in the vicinity of the
site.

Existing Sight Distance

There is good sight distance in each direction of US 50 from the proposed access locations.

Existing Traffic Conditions

Figure 3a shows the existing January 2021 weekday traffic volumes, existing  lane geometry
and the existing traffic controls in the vicinity of the site. The weekday peak-hour traffic
volumes and average daily traffic volumes are from the attached traffic counts conducted by
Counter Measures in January, 2021. 

Pandemic Adjustment

Figure 3b shows the estimated July traffic volumes adjusted for the ongoing pandemic. These
volumes are consistent with the existing July traffic volumes in the attached Figure 3b of the
Gunnison Rising Government Campus Subdivision TIA by LSC.

2030 and 2041 Background Traffic

Figure 4 shows the estimated 2030 background traffic which assumes an annual growth rate
of 0.2 percent based on the CDOT 20-year factor of 1.04 plus other areas of Gunnison Rising
expected to be developed by 2030.

Figure 5 shows the estimated 2041 background traffic which assumes an annual growth rate
of 0.2 percent based on the CDOT 20-year factor of 1.04 plus development of the balance of
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Gunnison Rising planned through 2041. It also assumes half of the school trips are internal
to the north side of US 50.

Existing, 2030, and 2041 Background Levels of Service

Level of service (LOS) is a quantitative measure of the level of congestion or delay at an inter-
section. Level of service is indicated on a scale from “A” to “F.” LOS A is indicative of little con-
gestion or delay and LOS F is indicative of a high level of congestion or delay. Attached are
specific level of service definitions for signalized and unsignalized intersections.

The intersections in the study area were analyzed to determine the existing, 2030, and 2041
background levels of service using Synchro. Table 1 shows the level of service analysis results.
The level of service reports are attached.

C Adams Street/College Avenue: All movements at this unsignalized intersection currently
operate at LOS “A” during both morning and afternoon peak-hours and are expected to do
so through 2041.

C US 50/Adams Street: All movements at this unsignalized intersection currently operate
at LOS “C” or better during both morning and afternoon peak-hours and are expected to
do so through 2030. By 2041, all movements are expected to operate at LOS “D” or better
with the following exception: The northbound approach is expected to operate at LOS “E”
in the afternoon peak-hour.

C US 50/West Site Access (Access A): All movements at this stop-sign controlled intersec-
tion are expected to operate at LOS “B” or better during both peak-hours through 2041.

C US 50/East Site Access (Access B): All movements at this stop-sign controlled intersec-
tion are expected to operate at LOS “C” or better during both peak-hours through 2030.
By 2041 several movements are expected to operate at LOS “E” or “F” during both peak-
hours with stop-sign control.

TRIP GENERATION

Tables 2a and 2b show the estimated average daily, weekday morning peak-hour, and weekday
afternoon peak-hour trip generation potential for the proposed site through both 2030 and
2041 based on the rates from Trip Generation, 10th Edition, 2017 by the Institute of Transporta-
tion Engineers (ITE).

At buildout the site is projected to generate about 4,389 external vehicle-trips on the average
weekday, with about half entering and half exiting during a 24-hour period. During the morn-
ing peak-hour, which generally occurs for one hour between 6:30 and 8:30 a.m., about 91
vehicles would enter and about 207 vehicles would exit the site. During the afternoon peak-
hour, which generally occurs for one hour between 4:00 and 6:00 p.m., about 256 vehicles
would enter and about 164 vehicles would exit. These volumes will be reduced by internal trips.
The Access Points A and B site land uses are shaded in Tables 2a and 2b. The balance of the
land uses in Tables 2a and 2b are the background traffic expected from the balance of Gunni-
son Rising through both 2030 (Table 2a) and 2041 (Table 2b).
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These estimates include an internal trip rate of two percent for the AM peak-hour traffic, five
percent for the daily traffic, and eight percent for the PM peak-hour traffic.

TRIP DISTRIBUTION

Figure 6 shows the estimated directional distribution of the site-generated traffic volumes on
the area roadways. The estimates were based on the location of the site with respect to the
regional population, employment, and activity centers; the site’s proposed land use; and on the
attached TIS methodology form.

TRIP ASSIGNMENT

Figure 7 shows the assignment of site-generated traffic volumes for the site based on the direc-
tional distribution percentages (from Figure 6) and the shaded line items in the trip generation
estimate (from Tables 2a or 2b). 

2030 AND 2041 TOTAL TRAFFIC

Figure 8 shows the 2030 total traffic which is the sum of the 2030 background traffic volumes
(from Figure 4) and the site-generated traffic volumes (from Figure 7). Figure 8 also shows the
recommended 2030 lane geometry and traffic control.

Figure 9 shows the 2041 total traffic which is the sum of the 2041 background traffic volumes
(from Figure 5) and the site-generated traffic volumes (from Figure 7). Figure 9 also shows the
recommended 2041 lane geometry and traffic control.

PROJECTED LEVELS OF SERVICE

The intersections in the study area were analyzed as appropriate to determine the 2030 and
2041 total levels of service. Table 1 shows the level of service analysis results. The level of
service reports are attached.

C Adams Street/College Avenue: All movements at this stop-sign controlled intersection
are expected to operate at LOS “A” during both peak-hours through 2041.

C US 50/Adams Street: All movements at this stop-sign controlled intersection are expected
to operate at LOS “D” or better during both peak-hours through 2030. By 2041, the
northbound and southbound approaches are expected to operate at LOS “E” or “F” in both
peak-hours. As a signalized intersection it is expected to operate at an overall LOS “A”
during both peak-hours.

C US 50/West Site Access (Access A): All movements at this stop-sign controlled intersec-
tion are expected to operate at LOS “C” or better during both peak-hours through 2041.

C US 50/East Site Access (Access B): All movements at this stop-sign controlled intersec-
tion are expected to operate at LOS “D” or better during both peak-hours through 2030
with the following exception: The northbound left-turn movement is expected to operate
at LOS “E” in the afternoon peak-hour with stop-sign control. By 2041, both the north-
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bound left and southbound left-turn movements are expected to operate at LOS “E” or “F”
during both peak-hours. As a signalized intersection it is expected to operate at LOS “A”
during the morning peak-hour and LOS “B” during the afternoon peak-hour.

CONCLUSIONS AND RECOMMENDATIONS

Trip Generation

1. The site is projected to generate about 4,389 external vehicle-trips on the average week-
day, with about half entering and half exiting during a 24-hour period. During the mor-
ning peak-hour, about 91 vehicles would enter and about 207 vehicles would exit the site.
During the afternoon peak-hour, about 256 vehicles would enter and about 164 vehicles
would exit.

2. The trip generation estimates will be reduced by an internal trip rate of two percent for the
AM peak-hour traffic, five percent for the daily traffic, and eight percent for the PM peak-
hour traffic. 

Projected Levels of Service

3. All movements at the unsignalized Adams Street/College Avenue and US 50/West Site
Access (Access A) intersections are expected to operate at LOS “C” or better through 2041.

4. A few side road movements at the US 50/Adams Street and US 50/East Site Access
(Access B) intersections are expected to operate at LOS “E” or “F” by 2041. If signalized
these intersections are expected to operate at an overall LOS “B” or better.

Conclusions

5. The impact of the Gunnison Rising Access Points A and B can be accommodated by the
existing and proposed roadway network with the recommended improvements. 

Recommendations

6. The recommended improvements are shown in Figure 8. 

7. The US 50/Eastern Site Access (Access B) intersection should be signalized once traffic
signal warrants are met.

*   *   *   *   *
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We trust our findings will assist you in gaining approval of the proposed Gunnison Rising
Access Points A and B development. Please contact me if you have any questions or need
further assistance.

Sincerely,

LSC TRANSPORTATION CONSULTANTS, INC.

By___________________________________________
    Christopher S. McGranahan, PE, PTOE
    Principal 

CSM/wc

Enclosures: Tables 1 through 2b 
Figures 1 - 9
TIS Methodology Form
CDOT Straight Line Diagram
CDOT US 50 Access Control Plan Excerpt
Traffic Count Reports
Level of Service Definitions
Level of Service Reports

W:\LSC\Projects\2021\210040-GunnisonRisingPhase2\Report\GunnisonRising-AccessPointsA&B-022521.wpd



Table 1
Intersection Levels of Service Analysis

Gunnison Rising Access A and B
Gunnison, CO

LSC #210040; February, 2021

2041 Total Traffic2041204120302030
MitigatedTotal TrafficBackground TrafficTotal TrafficBackground TrafficExisting Traffic

Level ofLevel ofLevel ofLevel ofLevel ofLevel ofLevel ofLevel ofLevel ofLevel ofLevel ofLevel of 
ServiceServiceServiceServiceServiceServiceServiceServiceServiceServiceServiceServiceTraffic 

PMAMPMAMPMAMPMAMPMAMPMAMControlIntersection Location

TWSCAdams Street/College Avenue
AAAAAAAAAAWB Approach
AAAAAAAAAASB Left/Through

9.49.29.39.19.39.19.09.09.09.0Critical Movement Delay

TWSCE. Tomichi Avenue (US 50)/Adams Street
FEEDDCCCCBNB Approach
BBAAAAAAAAEB Left
BAAAAAAAAAWB Left
FEDDCCCBBBSB Approach

99.247.842.629.829.421.218.116.015.713.1Critical Movement Delay

Signalized
AAEB Left
AAEB Through/Right
AAWB Left
AAWB Through/Right
CCNB Approach
CCSB Approach

7.25.0Entire Intersection Delay (sec./veh.)
AAEntire Intersection LOS

TWSCE. Tomichi Avenue (US 50)/West Site Access
CABA------------NB Right
BA----AA--------EB Left
AA----AA--------SB Right

15.59.913.80.09.18.5--------Critical Movement Delay

TWSCE. Tomichi Avenue (US 50)/East Site Access
FFFFECCC----NB Left
ECCCCBBB----NB Through/Right or Right
AAAAAA--------EB Left
AAAAAAAA----WB Left
FEEDDC--------SB Left
CCBBBB--------SB Through/Right

>240114.4>24051.244.123.717.715.2----Critical Movement Delay

Signalized
AAEB Left
AAEB Through
AAEB Right
AAWB Left
BAWB Through
AAWB Right
DDNB Left
CCNB Through/Right 
CDSB Left
ABSB Through/Right

12.79.7Entire Intersection Delay (sec./veh.)
BAEntire Intersection LOS



Table 2a
ESTIMATED TRAFFIC GENERATION THROUGH 2030

Gunnison Rising - Access A & B TIA
Gunnison, CO

LSC #210040; February, 2021

Trip Generation Rates (1) Vehicle-Trips Generated
AM Peak-Hour PM Peak-Hour AM Peak-Hour PM Peak-Hour

Average of Adjacent Street Traffic Average of Adjacent Street Traffic
Phase Trip Generating Category Quantity Weekday In Out In Out Weekday In Out In Out

TND NORTH OF US HIGHWAY 50 - The shaded areas are the "Site" and all others are background traffic.

2021-2025 ACCESS A, B, COLLEGE
2 Single-Family Detached (2) 84 DU (3) 9.44 0.185 0.555 0.624 0.366 793 16 47 52 31
2 Townhomes (4) 36 DU 7.32 0.106 0.354 0.353 0.207 264 4 13 13 7
2 Apartments (4) 64 DU 7.32 0.106 0.354 0.353 0.207 468 7 23 23 13
2 Drinking Place (5) 1.5 KSF (6) 56.80 0.000 0.000 7.498 3.862 85 0 0 11 6
2 Coffee/Donut Shop (7) 0.2 KSF 505.70 51.581 49.559 18.155 18.155 101 10 10 4 4
2 Retail (8) 3.5 KSF 37.75 0.583 0.357 1.829 1.981 132 2 1 6 7
2 Restaurant (9) 2.5 KSF 83.84 0.489 0.241 5.226 2.574 210 1 1 13 6

Sub-Total Phase 2 = 2,053 40 95 122 74
2026-2030 ACCESS A, B, COLLEGE, GEORGIA

3 Single-Family Detached 84 DU 9.44 0.185 0.555 0.624 0.366 793 16 47 52 31
3 Townhomes 36 DU 7.32 0.106 0.354 0.353 0.207 264 4 13 13 7
3 Apartments 112 DU 7.32 0.106 0.354 0.353 0.207 820 12 40 40 23
3 Day Care Center (10) 2 KSF 47.62 5.830 5.170 5.226 5.894 95 12 10 10 12
3 Restaurant 1.5 KSF 83.84 0.489 0.241 5.226 2.574 126 1 0 8 4
3 Retail 1 KSF 37.75 0.583 0.357 1.829 1.981 38 1 0 2 2

Sub-Total Phase 3 = 2,136 46 110 125 79
PHASES 6-10 2041 AND BEYOND

Total Trips TND North of US Highway 50 Through 2030 = 4,189 86 205 247 153

MAKER DISTRICT SOUTH OF US HIGHWAY 50 - The shaded areas are the "Site" and all others are background traffic.

2021-2025 ACCESS E
1 Government Office Building (13) 36 KSF 22.59 2.505 0.835 0.428 1.283 813 90 30 15 46
1 General Light Industrial (14) 16 KSF 4.96 0.616 0.084 0.082 0.548 79 10 1 1 9
3 RV Park (15) 150 Units 1.35 0.076 0.134 0.176 0.095 203 11 20 26 14

Sub-Total Phase 1 = 1,095 111 51 42 69
2021-2025 B, CR 49

2 Retail 5 KSF 37.75 0.583 0.357 1.829 1.981 189 3 2 9 10
2 Single-Tenant Office (16) 1 KSF 11.25 1.584 0.196 0.257 1.454 11 2 0 0 1

Sub-Total Phase 2 = 200 5 2 9 11
2026-2030 ACCESS E

1 Government Office Building 8 KSF 22.59 2.505 0.835 0.428 1.283 181 20 7 3 10
1 General Light Industrial 20 KSF 4.96 0.616 0.084 0.082 0.548 99 12 2 2 11
3 RV Park 150 Units 1.35 0.076 0.134 0.176 0.095 203 11 20 26 14

Sub-Total Phase 3 = 483 43 29 31 35
2026-2030 ACCESS A, B, CR 49

4 Single-Tenant Office 2 KSF 11.25 1.584 0.196 0.257 1.454 23 3 0 1 3
4 Research & Development (17) 3 KSF 11.26 0.315 0.105 0.074 0.417 34 1 0 0 1
4 Building Materials (18) 20 KSF 18.05 0.989 0.581 0.968 1.092 361 20 12 19 22
4 Single-Tenant Office 4 KSF 11.25 1.584 0.196 0.257 1.454 45 6 1 1 6
4 Nursery Garden Center (19) 1.5 KSF 68.1 1.215 1.215 3.470 3.470 102 2 2 5 5
4 Quick Lube Shop (20) 1.5 KSF 69.57 4.350 1.450 3.654 5.046 104 7 2 5 8
4 General Light Industrial 3 KSF 4.96 0.616 0.084 0.082 0.548 15 2 0 0 2
4 Mini-Warehouse (21) 5 KSF 1.51 0.060 0.040 0.080 0.090 8 0 0 0 0

Sub-Total Phase 4 = 692 41 17 31 47

Total Trips Maker District South of US Highway 50 Through 2030 = 2,470 200 99 113 162

Total Trips Through 2041 = 6,659 286 304 360 315

Internal Trips (25) = 333 6 6 29 25

Net External Trips = 6,326 280 298 331 290

Notes:
(1) Source:  Trip Generation, Institute of Transportation Engineers, 10th Edition, 2017.
(2) ITE Land Use No. 210 - Single-Family Detached Housing
(3) DU = Dwelling Unit
(4) ITE Land Use No. 220 - Multifamily Housing (Low-Rise)
(5) ITE Land Use No. 925 - Drinking Place - daily rates assumed to be 5x PM peak hour rate - closed in the morning
(6) KSF = 1,000 square feet
(7) ITE Land Use No. 936 - Coffee/Donut Shop without drive-through - Daily rate assumed to be 5x AM peak hour rate
(8) ITE Land Use No. 820 - Shopping Center
(9) ITE Land Use No. 931 - Quality Restaurant - PM peak distribution used for AM peak as well

(10) ITE Land Use No. 565 - Day Care Center
(11) Intentionally left blank
(12) Intentionally left blank
(13) ITE Land Use No. 730 - Government Office Building
(14) ITE Land Use No. 110 - General Light Industrial
(15) ITE Land Use No. 416 - Campground/Recreational Vehicle Park: no weekday rate so 5x PM Peak Rate was used
(16) ITE Land Use No. 715 - Single Tenant Office Building
(17) ITE Land Use No. 760 - Research & Development Center
(18) ITE Land Use No. 812 - Building Materials & Lumber Store
(19) ITE Land Use No. 817 - Nursery (Garden Center) - no AM or PM peak-hour distribution available so 50% in/out was used
(20) ITE Land Use No. 941 - Quick Lubrication Vehicle Shop
(21) ITE Land Use No. 151 - Mini-Warehouse
(22) Intentionally left blank
(23) Intentionally left blank
(24) Intentionally left blank
(25) Internal trips were assumed to be two percent in the AM peak-hour, five percent for daily, and eight percent in the PM peak-hour



Table 2b
ESTIMATED TRAFFIC GENERATION FOR OVERALL SITE THROUGH 2041

Gunnison Rising - Access A & B TIA
Gunnison, CO

LSC #210040; February, 2021

Trip Generation Rates (1) Vehicle-Trips Generated
AM Peak-Hour PM Peak-Hour AM Peak-Hour PM Peak-Hour

Average of Adjacent Street Traffic Average of Adjacent Street Traffic
Phase Trip Generating Category Quantity Weekday In Out In Out Weekday In Out In Out

TND NORTH OF US HIGHWAY 50 - The shaded areas are the "Site" and all others are background traffic.

2021-2025 ACCESS A, B, COLLEGE
2 Single-Family Detached (2) 84 DU (3) 9.44 0.185 0.555 0.624 0.366 793 16 47 52 31
2 Townhomes (4) 36 DU 7.32 0.106 0.354 0.353 0.207 264 4 13 13 7
2 Apartments (4) 64 DU 7.32 0.106 0.354 0.353 0.207 468 7 23 23 13
2 Drinking Place (5) 1.5 KSF (6) 56.80 0.000 0.000 7.498 3.862 85 0 0 11 6
2 Coffee/Donut Shop (7) 0.2 KSF 505.70 51.581 49.559 18.155 18.155 101 10 10 4 4
2 Retail (8) 3.5 KSF 37.75 0.583 0.357 1.829 1.981 132 2 1 6 7
2 Restaurant (9) 2.5 KSF 83.84 0.489 0.241 5.226 2.574 210 1 1 13 6

Sub-Total Phase 2 = 2,053 40 95 122 74
2026-2030 ACCESS A, B, COLLEGE, GEORGIA

3 Single-Family Detached 84 DU 9.44 0.185 0.555 0.624 0.366 793 16 47 52 31
3 Townhomes 36 DU 7.32 0.106 0.354 0.353 0.207 264 4 13 13 7
3 Apartments 112 DU 7.32 0.106 0.354 0.353 0.207 820 12 40 40 23
3 Day Care Center (10) 2 KSF 47.62 5.830 5.170 5.226 5.894 95 12 10 10 12
3 Restaurant 1.5 KSF 83.84 0.489 0.241 5.226 2.574 126 1 0 8 4
3 Retail 1 KSF 37.75 0.583 0.357 1.829 1.981 38 1 0 2 2

Sub-Total Phase 3 = 2,136 46 110 125 79
2031-2035 ACCESS A, B, D, COLLEGE, GEORGIA

4 Single-Family Detached 119 DU 9.44 0.185 0.555 0.624 0.366 1,123 22 66 74 44
4 Townhomes 54 DU 7.32 0.106 0.354 0.353 0.207 395 6 19 19 11
4 Apartments 160 DU 7.32 0.106 0.354 0.353 0.207 1,171 17 57 56 33

Sub-Total Phase 4 = 2,689 45 142 149 88
2036-2041 ACCESS A, B, D, COLLEGE, GEORGIA

5 Single-Family Detached 105 DU 9.44 0.185 0.555 0.624 0.366 991 19 58 66 38
5 Townhomes 45 DU 7.32 0.106 0.354 0.353 0.207 329 5 16 16 9
5 Apartments 96 DU 7.32 0.106 0.354 0.353 0.207 703 10 34 34 20
5 Restaurant 2 KSF 83.84 0.489 0.241 5.226 2.574 168 1 0 10 5
5 Retail 3 KSF 37.75 0.583 0.357 1.829 1.981 113 2 1 5 6
5 Elementary School (11) 300 Students 1.89 0.362 0.308 0.082 0.088 567 109 92 25 27
5 Middle School (12) 300 Students 2.13 0.313 0.267 0.083 0.087 639 94 80 25 26

Sub-Total Phase 5 = 3,510 240 281 181 131
PHASES 6-10 2041 AND BEYOND

Total Trips TND North of US Highway 50 Through 2041 = 10,388 371 628 577 372

MAKER DISTRICT SOUTH OF US HIGHWAY 50 - The shaded areas are the "Site" and all others are background traffic.

2021-2025 ACCESS E
1 Government Office Building (13) 36 KSF 22.59 2.505 0.835 0.428 1.283 813 90 30 15 46
1 General Light Industrial (14) 16 KSF 4.96 0.616 0.084 0.082 0.548 79 10 1 1 9
3 RV Park (15) 150 Units 1.35 0.076 0.134 0.176 0.095 203 11 20 26 14

Sub-Total Phase 1 = 1,095 111 51 42 69
2021-2025 B, CR 49

2 Retail 5 KSF 37.75 0.583 0.357 1.829 1.981 189 3 2 9 10
2 Single-Tenant Office (16) 1 KSF 11.25 1.584 0.196 0.257 1.454 11 2 0 0 1

Sub-Total Phase 2 = 200 5 2 9 11
2025-2030 ACCESS E

1 Government Office Building 8 KSF 22.59 2.505 0.835 0.428 1.283 181 20 7 3 10
1 General Light Industrial 20 KSF 4.96 0.616 0.084 0.082 0.548 99 12 2 2 11
3 RV Park 150 Units 1.35 0.076 0.134 0.176 0.095 203 11 20 26 14

Sub-Total Phase 3 = 483 43 29 31 35
2026-2030 ACCESS A, B, CR 49

4 Single-Tenant Office 2 KSF 11.25 1.584 0.196 0.257 1.454 23 3 0 1 3
4 Research & Development (17) 3 KSF 11.26 0.315 0.105 0.074 0.417 34 1 0 0 1
4 Building Materials (18) 20 KSF 18.05 0.989 0.581 0.968 1.092 361 20 12 19 22
4 Single-Tenant Office 4 KSF 11.25 1.584 0.196 0.257 1.454 45 6 1 1 6
4 Nursery Garden Center (19) 1.5 KSF 68.1 1.215 1.215 3.470 3.470 102 2 2 5 5
4 Quick Lube Shop (20) 1.5 KSF 69.57 4.350 1.450 3.654 5.046 104 7 2 5 8
4 General Light Industrial 3 KSF 4.96 0.616 0.084 0.082 0.548 15 2 0 0 2
4 Mini-Warehouse (21) 5 KSF 1.51 0.060 0.040 0.080 0.090 8 0 0 0 0

Sub-Total Phase 4 = 692 41 17 31 47
2031-2035 ACCESS A, B, D, E, CR 49

4 Research & Development 2.5 KSF 11.26 0.315 0.105 0.074 0.417 28 1 0 0 1
4 Single-Tenant Office 5.5 KSF 11.25 1.584 0.196 0.257 1.454 62 9 1 1 8

Sub-Total Phase 4 = 90 10 1 1 9
2036-2041 ACCESS A, B, D, E, CR 49

3 Single-Tenant Office 4 KSF 11.25 1.584 0.196 0.257 1.454 45 6 1 1 6
3 Tire Store (22) 2 KSF 28.52 1.741 0.979 1.711 2.269 57 3 2 3 5
3 Discount Store (23) 15 KSF 53.12 0.807 0.363 2.415 2.415 797 12 5 36 36
3 General Light Industrial 3 KSF 4.96 0.616 0.084 0.082 0.548 15 2 0 0 2
3 Industrial Park (24) 6 KSF 3.37 0.324 0.076 0.084 0.316 20 2 0 1 2

Sub-Total Phase 3 = 934 25 8 41 51

Total Trips Maker District South of US Highway 50 Through 2041 = 3,494 235 108 155 222

Total Trips Through 2041 = 13,882 606 736 732 594

Internal Trips (25) = 694 12 15 59 48

Net External Trips = 13,188 594 721 673 546

Notes:
(1) Source:  Trip Generation, Institute of Transportation Engineers, 10th Edition, 2017.
(2) ITE Land Use No. 210 - Single-Family Detached Housing
(3) DU = Dwelling Unit
(4) ITE Land Use No. 220 - Multifamily Housing (Low-Rise)
(5) ITE Land Use No. 925 - Drinking Place - daily rates assumed to be 5x PM peak hour rate - closed in the morning
(6) KSF = 1,000 square feet
(7) ITE Land Use No. 936 - Coffee/Donut Shop without drive-through - Daily rate assumed to be 5x AM peak hour rate
(8) ITE Land Use No. 820 - Shopping Center
(9) ITE Land Use No. 931 - Quality Restaurant - PM peak distribution used for AM peak as well

(10) ITE Land Use No. 565 - Day Care Center
(11) ITE Land Use No. 520 - Elementary School
(12) ITE Land Use No. 522 - Middle School/Junior High School
(13) ITE Land Use No. 730 - Government Office Building
(14) ITE Land Use No. 110 - General Light Industrial
(15) ITE Land Use No. 416 - Campground/Recreational Vehicle Park: no weekday rate so 5x PM Peak Rate was used
(16) ITE Land Use No. 715 - Single Tenant Office Building
(17) ITE Land Use No. 760 - Research & Development Center
(18) ITE Land Use No. 812 - Building Materials & Lumber Store
(19) ITE Land Use No. 817 - Nursery (Garden Center) - no AM or PM peak-hour distribution available so 50% in/out was used
(20) ITE Land Use No. 941 - Quick Lubrication Vehicle Shop
(21) ITE Land Use No. 151 - Mini-Warehouse
(22) ITE Land Use No. 848 - Tire Store
(23) ITE Land Use No. 815 - Free-Standing Discount Store
(24) ITE Land Use No. 130 - Industrial Park
(25) Internal trips were assumed to be two percent in the AM peak-hour, five percent for daily, and eight percent in the PM peak-hour
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Lane Geometry and Traffic Control

Figure 3a
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Adjusted for Pandemic

Figure 3b

Existing July Traffic
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Lane Geometry and Traffic Control

Figure 4
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Figure 5

Year 2041 Background Traffic,
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of Site-Generated Traffic

Figure 6

Directional Distribution
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Lane Geometry and Traffic Control

Figure 8

Year 2030 Total Traffic,
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Lane Geometry and Traffic Control

Figure 9
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Transportation Impact Study 
Methodology Form 

Prior to starting a traffic impact study, a Methodology Form must be submitted for review and signed by the Region 3 
Access Engineer. It shall be included as part of the study. 

CONTACT INFORMATION 

Consultant:         Name:_______________________________________________________________________________    
Telephone:_______________________________________________________________________________       

Email:_______________________________________________________________________________ 
Developer/Owner Name:_______________________________________________________________________________ 

PROJECT INFORMATION 

Project Name 

Project Location 

Project Description 
(Attached proposed site plan) 

State Highway 

County

Mile Post 

Posted Speed Limit 

TIS ASSUMPTIONS 

Study Years Current Year: Buildout Year: Long Term Year: 

Traffic Assessment Level 
(Provide justification) 

Study Intersections 1. 6. 

2. 7.

3. 8.

4. 9.

5. 10.

Future Growth Rate  OTIS  Regional TDM  Other 

Seasonal Adjustment Factor 



 

Page 2 
 

ASSUMPTIONS CONTINUED 

Project Trip Distribution 
(State assumptions and 
attach sketch that shows 
individual movements.) 

 

Trip Reduction Percentage Internal Capture:  Pass By:  

Multi-Modal:  Other:  

Study Time Periods 
 
(Check all that apply) 

 AM (7-9)  PM (4-6)  Weekday 

 SAT (Midday)  Other 

Existing and Proposed ITE 
Trip Generation Land Use 

 

Analysis Methods 
(Check all that apply) 

 Synchro         or            HCS 

(isolated intersections only) 

 SimTraffic  or   Other 
(closely spaced intersections or when 
known/expected queuing issue)  

 Signal Warrants  Pedestrian/Transit/Bicycle 

 Safety/Sight Distance  Queuing and Storage 

 Other 

Notes and Other 
Assumptions 

 

Crash Data  CDOT will perform a crash data analysis for the highway in the vicinity of the proposed 
access and provide to the consultant. As a part of the study consultant shall recommend 
mitigation measures for any identified safety issues.  

Simulation Input Files Consultant to provide computer files used for analysis with a signed and sealed copy of 
the study. 

 

CDOT INTERNAL USE ONLY 

Review Comments 
 
 
 
 
 
 

 Revise and Resubmit 

Engineer Signature/Date   Approved     

 

Waltraud
Typewritten Text
Up to that allowedper SHAC

Waltraud
Typewritten Text
Will be considered based on Trip Generation Handbook

Waltraud
Typewritten Text
Super Convenience Market/Gas Station (960)



GUNNISON RISING ANTICIPATED PHASING PLAN 

NOVEMBER, 2020  PREPARED BY CRABTREE GROUP, INC. 
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The information contained in this
map is based on the most currently

available data and has been
checked for accuracy. CDOT does
not guarantee the accuracy of any
information presented, is not liable

in any respect for any errors or
omissions, and is not responsible
for determining "fitness for use".
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Access Control R-A: Regional Highway

Highway Designation U.S.

SAFETY

Primary Speed Limit 35 55 65

TRAFFIC

AADT 5400

V/C Ratio 20 0.45

Year 20 Factor 1.04

It may appear that information is missing from the straight line diagram. If so, reduce the number of miles/page and re-submit the request.









COUNTER MEASURES INC.
1889 YORK STREET

DENVER.COLORADO
303-333-7409

File Name : ADAMSCOLL
Site Code : 00000017
Start Date : 1/12/2021
Page No : 1

N/S STREET: ADAMS STREET
E/W STREET: COLLEGE AVE
CITY: GUNNISON
COUNTY: GUNNISON

Groups Printed- VEHICLES
ADAMS STREET

Southbound
COLLEGE AVENUE

Westbound
ADAMS STREET

Northbound Eastbound

Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Int.
Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
06:30 AM 0 0 0 0 0 0 2 0 0 5 0 0 0 0 0 0 7
06:45 AM 0 1 0 0 0 0 0 0 0 3 0 0 0 0 0 0 4

Total 0 1 0 0 0 0 2 0 0 8 0 0 0 0 0 0 11

07:00 AM 1 1 0 1 1 0 2 0 0 1 0 0 0 0 0 0 7
07:15 AM 0 2 0 0 0 0 0 0 0 6 0 0 0 0 0 0 8
07:30 AM 1 4 0 0 0 0 1 0 0 5 0 0 0 0 0 0 11
07:45 AM 1 1 0 0 0 0 0 0 0 14 0 0 0 0 0 0 16

Total 3 8 0 1 1 0 3 0 0 26 0 0 0 0 0 0 42

08:00 AM 1 7 0 0 1 0 1 0 0 8 0 0 0 0 0 0 18
08:15 AM 0 3 0 0 2 0 2 0 0 14 1 0 0 0 0 0 22

Total 1 10 0 0 3 0 3 0 0 22 1 0 0 0 0 0 40

04:00 PM 2 10 0 1 0 0 1 0 0 10 1 0 0 0 0 0 25
04:15 PM 0 13 0 0 0 0 2 0 0 9 0 0 0 0 0 0 24
04:30 PM 1 14 0 2 0 0 1 0 0 12 0 0 0 0 0 0 30
04:45 PM 1 15 0 0 1 0 1 0 0 17 1 0 0 0 0 0 36

Total 4 52 0 3 1 0 5 0 0 48 2 0 0 0 0 0 115

05:00 PM 1 19 0 0 2 0 3 0 0 4 2 0 0 0 0 0 31
05:15 PM 1 12 0 0 0 0 1 0 0 10 0 0 0 0 0 0 24
05:30 PM 3 9 0 0 2 0 1 0 0 8 1 0 0 0 0 0 24
05:45 PM 3 8 0 0 1 0 0 0 0 6 0 0 0 0 0 0 18

Total 8 48 0 0 5 0 5 0 0 28 3 0 0 0 0 0 97

Grand Total 16 119 0 4 10 0 18 0 0 132 6 0 0 0 0 0 305
Apprch % 11.5 85.6 0.0 2.9 35.7 0.0 64.3 0.0 0.0 95.7 4.3 0.0 0.0 0.0 0.0 0.0  

Total % 5.2 39.0 0.0 1.3 3.3 0.0 5.9 0.0 0.0 43.3 2.0 0.0 0.0 0.0 0.0 0.0



COUNTER MEASURES INC.
1889 YORK STREET

DENVER.COLORADO
303-333-7409

File Name : ADAMSCOLL
Site Code : 00000017
Start Date : 1/12/2021
Page No : 2

N/S STREET: ADAMS STREET
E/W STREET: COLLEGE AVE
CITY: GUNNISON
COUNTY: GUNNISON

ADAMS STREET
Southbound
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Peak Hour From 07:30 AM to 08:15 AM - Peak 1 of 1
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on 07:30 AM

Volume 3 15 0 0 18 3 0 4 0 7 0 41 1 0 42 0 0 0 0 0 67

Percent 16.
7
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3 0.0 0.0 42.

9 0.0 57.
1 0.0 0.0 97.
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08:15
Volume 0 3 0 0 3 2 0 2 0 4 0 14 1 0 15 0 0 0 0 0 22

Peak
Factor

0.761
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Volume 1 7 0 0 8 2 0 2 0 4 0 14 1 0 15

Peak
Factor
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COUNTER MEASURES INC.
1889 YORK STREET

DENVER.COLORADO
303-333-7409

File Name : ADAMSCOLL
Site Code : 00000017
Start Date : 1/12/2021
Page No : 2

N/S STREET: ADAMS STREET
E/W STREET: COLLEGE AVE
CITY: GUNNISON
COUNTY: GUNNISON

ADAMS STREET
Southbound

COLLEGE AVENUE
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Northbound Eastbound
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Peak Hour From 04:30 PM to 05:15 PM - Peak 1 of 1
Intersecti

on 04:30 PM

Volume 4 60 0 2 66 3 0 6 0 9 0 43 3 0 46 0 0 0 0 0 121

Percent 6.1 90.
9 0.0 3.0 33.

3 0.0 66.
7 0.0 0.0 93.

5 6.5 0.0 0.0 0.0 0.0 0.0

04:45
Volume 1 15 0 0 16 1 0 1 0 2 0 17 1 0 18 0 0 0 0 0 36

Peak
Factor
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COUNTER MEASURES INC.
1889 YORK STREET

DENVER.COLORADO
303-333-7409

File Name : ADAMSUS50
Site Code : 00000015
Start Date : 1/11/2021
Page No : 1

N/S STREET: ADAMS STREET
E/W STREET: EAST TOMICHI AVE (US 50)
CITY: GUNNISON
COUNTY: GUNNISON

Groups Printed- VEHICLES

ADAMS STREET
Southbound

EAST TOMICHI AVE (US
50)

Westbound

ADAMS STREET
Northbound

EAST TOMICHI AVE (US
50)

Eastbound

Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Int.
Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
06:30 AM 1 0 1 0 0 13 0 0 0 0 0 0 4 12 0 0 31
06:45 AM 0 0 2 0 0 15 2 0 0 0 0 0 7 9 0 0 35

Total 1 0 3 0 0 28 2 0 0 0 0 0 11 21 0 0 66

07:00 AM 2 0 3 0 0 19 7 0 0 0 0 0 3 11 0 0 45
07:15 AM 0 1 7 0 0 26 0 0 0 0 0 0 9 16 0 0 59
07:30 AM 0 0 6 0 0 22 3 0 0 0 0 0 9 19 0 0 59
07:45 AM 0 0 9 0 0 42 3 0 0 0 0 0 14 17 3 0 88

Total 2 1 25 0 0 109 13 0 0 0 0 0 35 63 3 0 251

08:00 AM 4 1 5 0 0 26 3 0 0 0 0 0 15 21 0 0 75
08:15 AM 3 0 8 0 0 17 5 0 0 0 0 0 14 22 0 0 69

Total 7 1 13 0 0 43 8 0 0 0 0 0 29 43 0 0 144

04:00 PM 4 1 20 0 0 29 2 0 0 2 0 0 12 31 1 0 102
04:15 PM 3 0 16 0 0 20 0 0 1 0 0 2 8 27 1 0 78
04:30 PM 4 0 17 0 0 38 1 0 4 1 0 0 10 36 1 0 112
04:45 PM 4 0 17 0 0 27 2 0 0 0 0 0 8 32 4 0 94

Total 15 1 70 0 0 114 5 0 5 3 0 2 38 126 7 0 386

05:00 PM 5 0 13 1 0 34 3 0 0 0 0 0 9 40 0 0 105
05:15 PM 5 1 12 0 0 34 0 0 0 0 0 0 16 41 0 0 109
05:30 PM 6 0 10 0 1 29 2 0 0 0 0 0 12 38 0 0 98
05:45 PM 2 0 7 0 0 23 2 0 0 0 0 0 10 25 0 0 69

Total 18 1 42 1 1 120 7 0 0 0 0 0 47 144 0 0 381

Grand Total 43 4 153 1 1 414 35 0 5 3 0 2 160 397 10 0 1228
Apprch % 21.4 2.0 76.1 0.5 0.2 92.0 7.8 0.0 50.0 30.0 0.0 20.0 28.2 70.0 1.8 0.0  

Total % 3.5 0.3 12.5 0.1 0.1 33.7 2.9 0.0 0.4 0.2 0.0 0.2 13.0 32.3 0.8 0.0



COUNTER MEASURES INC.
1889 YORK STREET

DENVER.COLORADO
303-333-7409

File Name : ADAMSUS50
Site Code : 00000015
Start Date : 1/11/2021
Page No : 2

N/S STREET: ADAMS STREET
E/W STREET: EAST TOMICHI AVE (US 50)
CITY: GUNNISON
COUNTY: GUNNISON

ADAMS STREET
Southbound

EAST TOMICHI AVE (US
50)

Westbound

ADAMS STREET
Northbound

EAST TOMICHI AVE (US
50)

Eastbound
Start
Time Left Thr

u
Rig

ht
Ped

s
App.
Total Left Thr

u
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ht
Ped

s
App.
Total Left Thr

u
Rig

ht
Ped

s
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Total Left Thr

u
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ht
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Total

Int.
Total

Peak Hour From 06:30 AM to 08:15 AM - Peak 1 of 1
Intersecti

on 07:30 AM

Volume 7 1 28 0 36 0 107 14 0 121 0 0 0 0 0 52 79 3 0 134 291

Percent 19.
4 2.8 77.

8 0.0 0.0 88.
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6 0.0 0.0 0.0 0.0 0.0 38.

8
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07:45
Volume 0 0 9 0 9 0 42 3 0 45 0 0 0 0 0 14 17 3 0 34 88
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0.827

High Int. 08:15 AM 07:45 AM 6:15:00 AM 08:00 AM
Volume 3 0 8 0 11 0 42 3 0 45 0 0 0 0 0 15 21 0 0 36
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COUNTER MEASURES INC.
1889 YORK STREET

DENVER.COLORADO
303-333-7409

File Name : ADAMSUS50
Site Code : 00000015
Start Date : 1/11/2021
Page No : 2

N/S STREET: ADAMS STREET
E/W STREET: EAST TOMICHI AVE (US 50)
CITY: GUNNISON
COUNTY: GUNNISON

ADAMS STREET
Southbound

EAST TOMICHI AVE (US
50)

Westbound

ADAMS STREET
Northbound

EAST TOMICHI AVE (US
50)

Eastbound
Start
Time Left Thr

u
Rig

ht
Ped

s
App.
Total Left Thr

u
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ht
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s
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Total Left Thr

u
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s
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s
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Total

Peak Hour From 04:00 PM to 05:45 PM - Peak 1 of 1
Intersecti

on 04:30 PM

Volume 18 1 59 1 79 0 133 6 0 139 4 1 0 0 5 43 149 5 0 197 420

Percent 22.
8 1.3 74.

7 1.3 0.0 95.
7 4.3 0.0 80.

0
20.

0 0.0 0.0 21.
8

75.
6 2.5 0.0

04:30
Volume 4 0 17 0 21 0 38 1 0 39 4 1 0 0 5 10 36 1 0 47 112

Peak
Factor

0.938

High Int. 04:30 PM 04:30 PM 04:30 PM 05:15 PM
Volume 4 0 17 0 21 0 38 1 0 39 4 1 0 0 5 16 41 0 0 57

Peak
Factor

0.94
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Page 1 
 
Location: ADAMS STREET N/O US 50 (TOMICHI AVE)
City: GUNNISON
County: GUNNISON
Direction: NORTH/SOUTH

 
 
 

Site Code: 211103
Station ID: 211103

 
 

COUNTER MEASURES INC.
1889 YORK STREET

DENVER,COLORADO 80206
303-333-7409

 

 
Start 12-Jan-21          
Time Tue NORTHBOU SOUTHBOU       Total
12:00 AM 0 0 0

01:00 1 0 1
02:00 1 0 1
03:00 1 0 1
04:00 0 0 0
05:00 1 0 1
06:00 4 1 5
07:00 24 1 25
08:00 37 5 42
09:00 56 19 75
10:00 52 34 86
11:00 39 44 83

12:00 PM 60 71 131
01:00 75 32 107
02:00 42 37 79
03:00 40 67 107
04:00 60 50 110
05:00 38 49 87
06:00 27 17 44
07:00 23 10 33
08:00 29 7 36
09:00 10 4 14
10:00 5 4 9
11:00 3 0 3
Total  628 452       1080

Percent  58.1% 41.9%        
AM Peak - 09:00 11:00 - - - - - - 10:00

Vol. - 56 44 - - - - - - 86
PM Peak - 13:00 12:00 - - - - - - 12:00

Vol. - 75 71 - - - - - - 131
Grand Total  628 452       1080

Percent  58.1% 41.9%        
  

ADT ADT 1,080 AADT 1,080



LEVEL OF SERVICE DEFINITIONS
From Highway Capacity Manual, Transportation Research Board, 2016, 6th Edition

SIGNALIZED INTERSECTION LEVEL OF SERVICE (LOS)

LOS

Average
Vehicle Delay

sec/vehicle Operational Characteristics

A <10 seconds Describes operations with low control delay, up to 10 sec/veh. 
This LOS occurs when progression is extremely favorable and
most vehicles arrive during the green phase.  Many vehicles do
not stop at all.  Short cycle lengths may tend to contribute to low
delay values.

B 10 to 20
seconds

Describes operations with control delay greater than 10 seconds
and up to 20 sec/veh.  This level generally occurs with good
progression, short cycle lengths, or both.  More vehicles stop than
with LOS A, causing higher levels of delay.

C 20 to 35
seconds

Describes operations with control delay greater than 20 and up to
35 sec/veh.  These higher delays may result from only fair
progression, longer cycle length, or both.  Individual cycle failures
may begin to appear at this level.  Cycle failure occurs when a
given green phase does not serve queued vehicles, and overflows
occur.  The number of vehicles stopping is significant at this level,
though many still pass through the intersection without stopping.

D 35 to 55 
seconds

Describes operations with control delay greater than 35 and up to
55 sec/veh.  At LOS D, the influence of congestion becomes more
noticeable.  Longer delays may result from some combination of
unfavorable progression, long cycle lengths, and high v/c ratios. 
Many vehicles stop, and the proportion of vehicles not stopping
declines.  Individual cycle failures are noticeable.

E 55 to 80
seconds

Describes operations with control delay greater than 55 and up to
80 sec/veh.  These high delay values generally indicate poor
progression, long cycle lengths, and high v/c ratios.  Individual
cycle failures are frequent.

F >80
seconds

Describes operations with control delay in excess of 80 sec/veh. 
This level, considered unacceptable to most drivers, often occurs
with over-saturation, that is, when arrival flow rates exceed the
capacity of lane groups.  It may also occur at high v/c ratios with
many individual cycle failures.  Poor progression and long cycle
lengths may also contribute significantly to high delay levels.



LEVEL OF SERVICE DEFINITIONS
From Highway Capacity Manual, Transportation Research Board, 2016, 6th Edition

UNSIGNALIZED INTERSECTION LEVEL OF SERVICE (LOS) 
Applicable to Two-Way Stop Control, All-Way Stop Control, and Roundabouts

LOS

Average
Vehicle Control

Delay Operational Characteristics

A <10 seconds Normally, vehicles on the stop-controlled approach only have to
wait up to 10 seconds before being able to clear the intersection. 
Left-turning vehicles on the uncontrolled street do not have to wait
to make their turn.

B 10 to 15
seconds

Vehicles on the stop-controlled approach will experience delays
before being able to clear the intersection. The delay could be up
to 15 seconds. Left-turning vehicles on the uncontrolled street
may have to wait to make their turn.

C 15 to 25
seconds

Vehicles on the stop-controlled approach can expect delays in the
range of 15 to 25 seconds before clearing the intersection. 
Motorists may begin to take chances due to the long delays,
thereby posing a safety risk to through traffic. Left-turning vehicles
on the uncontrolled street will now be required to wait to make
their turn causing a queue to be created in the turn lane.

D 25 to 35
seconds

This is the point at which a traffic signal may be warranted for this
intersection. The delays for the stop-controlled intersection are not
considered to be excessive. The length of the queue may begin to
block other public and private access points.

E 35 to 50
seconds

The delays for all critical traffic movements are considered to be
unacceptable. The length of the queues for the stop-controlled
approaches as well as the left-turn movements are extremely long. 
There is a high probability that this intersection will meet traffic
signal warrants. The ability to install a traffic signal is affected by
the location of other existing traffic signals. Consideration may be
given to restricting the accesses by eliminating the left-turn move-
ments from and to the stop-controlled approach.

F >50 seconds The delay for the critical traffic movements are probably in excess
of 100 seconds. The length of the queues are extremely long.
Motorists are selecting alternative routes due to the long delays.
The only remedy for these long delays is installing a traffic signal
or restricting the accesses. The potential for accidents at this inter-
section are extremely high due to motorist taking more risky
chances. If the median permits, motorists begin making two-stage
left-turns.



ExistingHCM 6th TWSC
1: Adams Street & College Avenue AM Peak

Synchro 10 Report
CSM

Intersection
Int Delay, s/veh 1.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 5 5 65 5 5 35
Future Vol, veh/h 5 5 65 5 5 35
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 6 6 72 6 6 39

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 126 75 0 0 78 0
          Stage 1 75 - - - - -
          Stage 2 51 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 869 986 - - 1520 -
          Stage 1 948 - - - - -
          Stage 2 971 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 866 986 - - 1520 -
Mov Cap-2 Maneuver 866 - - - - -
          Stage 1 948 - - - - -
          Stage 2 967 - - - - -

Approach WB NB SB
HCM Control Delay, s 9 0 0.9
HCM LOS A

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 922 1520 -
HCM Lane V/C Ratio - - 0.012 0.004 -
HCM Control Delay (s) - - 9 7.4 0
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - 0 0 -



HCM 6th TWSC Existing
2: Adams Street & E. Tomichi Avenue AM Peak

Synchro 10 Report
CSM

Intersection
Int Delay, s/veh 2.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 75 200 4 1 260 30 1 1 1 20 1 40
Future Vol, veh/h 75 200 4 1 260 30 1 1 1 20 1 40
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 90 - - 100 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 83 222 4 1 289 33 1 1 1 22 1 44
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 322 0 0 226 0 0 537 714 113 586 700 161
          Stage 1 - - - - - - 390 390 - 308 308 -
          Stage 2 - - - - - - 147 324 - 278 392 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 1235 - - 1340 - - 427 355 918 394 362 855
          Stage 1 - - - - - - 606 606 - 677 659 -
          Stage 2 - - - - - - 841 648 - 705 605 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1235 - - 1340 - - 383 331 918 372 337 855
Mov Cap-2 Maneuver - - - - - - 383 331 - 372 337 -
          Stage 1 - - - - - - 565 565 - 632 658 -
          Stage 2 - - - - - - 795 647 - 656 564 -
 

Approach EB WB NB SB
HCM Control Delay, s 2.2 0 13.1 11.9
HCM LOS B B
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 446 1235 - - 1340 - - 589
HCM Lane V/C Ratio 0.007 0.067 - - 0.001 - - 0.115
HCM Control Delay (s) 13.1 8.1 - - 7.7 - - 11.9
HCM Lane LOS B A - - A - - B
HCM 95th %tile Q(veh) 0 0.2 - - 0 - - 0.4



ExistingHCM 6th TWSC
1: Adams Street & College Avenue PM Peak

Synchro 10 Report
CSM

Intersection
Int Delay, s/veh 1.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 5 10 65 5 10 90
Future Vol, veh/h 5 10 65 5 10 90
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 6 11 72 6 11 100

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 197 75 0 0 78 0
          Stage 1 75 - - - - -
          Stage 2 122 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 792 986 - - 1520 -
          Stage 1 948 - - - - -
          Stage 2 903 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 786 986 - - 1520 -
Mov Cap-2 Maneuver 786 - - - - -
          Stage 1 948 - - - - -
          Stage 2 896 - - - - -

Approach WB NB SB
HCM Control Delay, s 9 0 0.7
HCM LOS A

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 909 1520 -
HCM Lane V/C Ratio - - 0.018 0.007 -
HCM Control Delay (s) - - 9 7.4 0
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - 0.1 0 -



HCM 6th TWSC Existing
2: Adams Street & E. Tomichi Avenue PM Peak

Synchro 10 Report
CSM

Intersection
Int Delay, s/veh 2.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 60 270 6 1 315 15 5 1 1 35 1 85
Future Vol, veh/h 60 270 6 1 315 15 5 1 1 35 1 85
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 90 - - 100 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 67 300 7 1 350 17 6 1 1 39 1 94
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 367 0 0 307 0 0 616 807 154 646 802 184
          Stage 1 - - - - - - 438 438 - 361 361 -
          Stage 2 - - - - - - 178 369 - 285 441 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 1188 - - 1250 - - 375 314 864 357 316 827
          Stage 1 - - - - - - 567 577 - 630 624 -
          Stage 2 - - - - - - 806 619 - 698 575 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1188 - - 1250 - - 317 296 864 340 298 827
Mov Cap-2 Maneuver - - - - - - 317 296 - 340 298 -
          Stage 1 - - - - - - 535 545 - 595 623 -
          Stage 2 - - - - - - 712 618 - 656 543 -
 

Approach EB WB NB SB
HCM Control Delay, s 1.5 0 15.7 13.1
HCM LOS C B
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 345 1188 - - 1250 - - 579
HCM Lane V/C Ratio 0.023 0.056 - - 0.001 - - 0.232
HCM Control Delay (s) 15.7 8.2 - - 7.9 - - 13.1
HCM Lane LOS C A - - A - - B
HCM 95th %tile Q(veh) 0.1 0.2 - - 0 - - 0.9



2030 BackgroundHCM 6th TWSC
1: Adams Street & College Avenue AM Peak

Synchro 10 Report
AM Peak

Intersection
Int Delay, s/veh 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 5 5 67 5 5 37
Future Vol, veh/h 5 5 67 5 5 37
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 6 6 74 6 6 41

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 130 77 0 0 80 0
          Stage 1 77 - - - - -
          Stage 2 53 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 864 984 - - 1518 -
          Stage 1 946 - - - - -
          Stage 2 970 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 861 984 - - 1518 -
Mov Cap-2 Maneuver 861 - - - - -
          Stage 1 946 - - - - -
          Stage 2 966 - - - - -

Approach WB NB SB
HCM Control Delay, s 9 0 0.9
HCM LOS A

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 918 1518 -
HCM Lane V/C Ratio - - 0.012 0.004 -
HCM Control Delay (s) - - 9 7.4 0
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - 0 0 -



HCM 6th TWSC 2030 Background
2: Adams Street & E. Tomichi Avenue AM Peak

Synchro 10 Report
AM Peak

Intersection
Int Delay, s/veh 1.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 76 350 4 1 315 31 1 1 1 21 1 41
Future Vol, veh/h 76 350 4 1 315 31 1 1 1 21 1 41
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 90 - - 100 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 84 389 4 1 350 34 1 1 1 23 1 46
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 384 0 0 393 0 0 737 945 197 732 930 192
          Stage 1 - - - - - - 559 559 - 369 369 -
          Stage 2 - - - - - - 178 386 - 363 561 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 1171 - - 1162 - - 307 260 811 309 266 817
          Stage 1 - - - - - - 481 509 - 623 619 -
          Stage 2 - - - - - - 806 609 - 628 508 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1171 - - 1162 - - 273 241 811 290 247 817
Mov Cap-2 Maneuver - - - - - - 273 241 - 290 247 -
          Stage 1 - - - - - - 446 472 - 578 618 -
          Stage 2 - - - - - - 759 608 - 581 471 -
 

Approach EB WB NB SB
HCM Control Delay, s 1.5 0 16 13.4
HCM LOS C B
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 332 1171 - - 1162 - - 497
HCM Lane V/C Ratio 0.01 0.072 - - 0.001 - - 0.141
HCM Control Delay (s) 16 8.3 - - 8.1 - - 13.4
HCM Lane LOS C A - - A - - B
HCM 95th %tile Q(veh) 0 0.2 - - 0 - - 0.5



HCM 6th TWSC 2030 Background
4: Site Access & E. Tomichi Avenue AM Peak

Synchro 10 Report
AM Peak

Intersection
Int Delay, s/veh 0.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 345 38 2 340 16 1
Future Vol, veh/h 345 38 2 340 16 1
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - 300 300 - 100 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 383 42 2 378 18 1
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 425 0 765 383
          Stage 1 - - - - 383 -
          Stage 2 - - - - 382 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1134 - 371 664
          Stage 1 - - - - 689 -
          Stage 2 - - - - 690 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1134 - 370 664
Mov Cap-2 Maneuver - - - - 370 -
          Stage 1 - - - - 689 -
          Stage 2 - - - - 689 -
 

Approach EB WB NB
HCM Control Delay, s 0 0 14.9
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT EBR WBL WBT
Capacity (veh/h) 370 664 - - 1134 -
HCM Lane V/C Ratio 0.048 0.002 - - 0.002 -
HCM Control Delay (s) 15.2 10.4 - - 8.2 -
HCM Lane LOS C B - - A -
HCM 95th %tile Q(veh) 0.2 0 - - 0 -



2030 BackgroundHCM 6th TWSC
1: Adams Street & College Avenue PM Peak

Synchro 10 Report
CSM

Intersection
Int Delay, s/veh 1.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 5 10 66 5 10 93
Future Vol, veh/h 5 10 66 5 10 93
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 6 11 73 6 11 103

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 201 76 0 0 79 0
          Stage 1 76 - - - - -
          Stage 2 125 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 788 985 - - 1519 -
          Stage 1 947 - - - - -
          Stage 2 901 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 782 985 - - 1519 -
Mov Cap-2 Maneuver 782 - - - - -
          Stage 1 947 - - - - -
          Stage 2 894 - - - - -

Approach WB NB SB
HCM Control Delay, s 9 0 0.7
HCM LOS A

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 907 1519 -
HCM Lane V/C Ratio - - 0.018 0.007 -
HCM Control Delay (s) - - 9 7.4 0
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - 0.1 0 -



HCM 6th TWSC 2030 Background
2: Adams Street & E. Tomichi Avenue PM Peak

Synchro 10 Report
CSM

Intersection
Int Delay, s/veh 2.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 61 315 6 1 420 15 5 1 1 36 1 87
Future Vol, veh/h 61 315 6 1 420 15 5 1 1 36 1 87
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 90 - - 100 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 68 350 7 1 467 17 6 1 1 40 1 97
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 484 0 0 357 0 0 726 976 179 790 971 242
          Stage 1 - - - - - - 490 490 - 478 478 -
          Stage 2 - - - - - - 236 486 - 312 493 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 1075 - - 1198 - - 312 250 833 281 251 759
          Stage 1 - - - - - - 529 547 - 537 554 -
          Stage 2 - - - - - - 746 549 - 673 545 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1075 - - 1198 - - 258 234 833 266 235 759
Mov Cap-2 Maneuver - - - - - - 258 234 - 266 235 -
          Stage 1 - - - - - - 496 513 - 503 553 -
          Stage 2 - - - - - - 649 548 - 628 511 -
 

Approach EB WB NB SB
HCM Control Delay, s 1.4 0 18.1 15.3
HCM LOS C C
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 282 1075 - - 1198 - - 488
HCM Lane V/C Ratio 0.028 0.063 - - 0.001 - - 0.282
HCM Control Delay (s) 18.1 8.6 - - 8 - - 15.3
HCM Lane LOS C A - - A - - C
HCM 95th %tile Q(veh) 0.1 0.2 - - 0 - - 1.1



HCM 6th TWSC 2030 Background
4: Site Access & E. Tomichi Avenue PM Peak

Synchro 10 Report
CSM

Intersection
Int Delay, s/veh 0.9

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 340 27 1 410 41 2
Future Vol, veh/h 340 27 1 410 41 2
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - 300 300 - 100 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 386 31 1 466 47 2
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 417 0 854 386
          Stage 1 - - - - 386 -
          Stage 2 - - - - 468 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1142 - 329 662
          Stage 1 - - - - 687 -
          Stage 2 - - - - 630 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1142 - 329 662
Mov Cap-2 Maneuver - - - - 329 -
          Stage 1 - - - - 687 -
          Stage 2 - - - - 629 -
 

Approach EB WB NB
HCM Control Delay, s 0 0 17.4
HCM LOS C
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT EBR WBL WBT
Capacity (veh/h) 329 662 - - 1142 -
HCM Lane V/C Ratio 0.142 0.003 - - 0.001 -
HCM Control Delay (s) 17.7 10.5 - - 8.2 -
HCM Lane LOS C B - - A -
HCM 95th %tile Q(veh) 0.5 0 - - 0 -



HCM 6th TWSC
1: Adams Street & College Avenue

2030 Total
 AM Peak

Synchro 10 Report
CSM

Intersection
Int Delay, s/veh 1.3

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 10 5 69 7 5 42
Future Vol, veh/h 10 5 69 7 5 42
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 11 6 77 8 6 47

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 140 81 0 0 85 0
          Stage 1 81 - - - - -
          Stage 2 59 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 853 979 - - 1512 -
          Stage 1 942 - - - - -
          Stage 2 964 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 850 979 - - 1512 -
Mov Cap-2 Maneuver 850 - - - - -
          Stage 1 942 - - - - -
          Stage 2 960 - - - - -

Approach WB NB SB
HCM Control Delay, s 9.1 0 0.8
HCM LOS A

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 889 1512 -
HCM Lane V/C Ratio - - 0.019 0.004 -
HCM Control Delay (s) - - 9.1 7.4 0
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - 0.1 0 -



HCM 6th TWSC
2: Adams Street & E. Tomichi Avenue

2030 Total
 AM Peak

Synchro 10 Report
CSM

Intersection
Int Delay, s/veh 1.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 80 433 4 1 503 31 1 1 1 21 1 51
Future Vol, veh/h 80 433 4 1 503 31 1 1 1 21 1 51
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 90 - - 100 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 89 481 4 1 559 34 1 1 1 23 1 57

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 593 0 0 485 0 0 943 1256 243 997 1241 297
          Stage 1 - - - - - - 661 661 - 578 578 -
          Stage 2 - - - - - - 282 595 - 419 663 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 979 - - 1074 - - 217 170 758 198 174 699
          Stage 1 - - - - - - 418 458 - 468 499 -
          Stage 2 - - - - - - 701 491 - 582 457 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 979 - - 1074 - - 184 154 758 183 158 699
Mov Cap-2 Maneuver - - - - - - 184 154 - 183 158 -
          Stage 1 - - - - - - 380 416 - 425 499 -
          Stage 2 - - - - - - 642 491 - 527 415 -

Approach EB WB NB SB
HCM Control Delay, s 1.4 0 21.2 17.2
HCM LOS C C

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 226 979 - - 1074 - - 376
HCM Lane V/C Ratio 0.015 0.091 - - 0.001 - - 0.216
HCM Control Delay (s) 21.2 9 - - 8.4 - - 17.2
HCM Lane LOS C A - - A - - C
HCM 95th %tile Q(veh) 0 0.3 - - 0 - - 0.8



HCM 6th TWSC
3: E. Tomichi Avenue & 3/4 Access

2030 Total
 AM Peak

Synchro 10 Report
CSM

Intersection
Int Delay, s/veh 0.4

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 40 423 448 2 0 95
Future Vol, veh/h 40 423 448 2 0 95
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - Free
Storage Length 300 - - 300 - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 44 470 498 2 0 106

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 500 0 - 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy 4.12 - - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy 2.218 - - - - -
Pot Cap-1 Maneuver 1064 - - - 0 0
          Stage 1 - - - - 0 0
          Stage 2 - - - - 0 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1064 - - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -

Approach EB WB SB
HCM Control Delay, s 0.7 0 0
HCM LOS A

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1064 - - - -
HCM Lane V/C Ratio 0.042 - - - -
HCM Control Delay (s) 8.5 - - - 0
HCM Lane LOS A - - - A
HCM 95th %tile Q(veh) 0.1 - - - -



HCM 6th TWSC
4: Site Access & E. Tomichi Avenue

2030 Total
 AM Peak

Synchro 10 Report
CSM

Intersection
Int Delay, s/veh 2.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 38 345 43 2 343 2 18 1 1 10 1 90
Future Vol, veh/h 38 345 43 2 343 2 18 1 1 10 1 90
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 300 - 300 300 - 300 100 - - 100 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 42 383 48 2 381 2 20 1 1 11 1 100

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 383 0 0 431 0 0 904 854 383 877 900 381
          Stage 1 - - - - - - 467 467 - 385 385 -
          Stage 2 - - - - - - 437 387 - 492 515 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 1175 - - 1129 - - 258 296 664 269 278 666
          Stage 1 - - - - - - 576 562 - 638 611 -
          Stage 2 - - - - - - 598 610 - 558 535 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1175 - - 1129 - - 212 285 664 260 267 666
Mov Cap-2 Maneuver - - - - - - 212 285 - 260 267 -
          Stage 1 - - - - - - 555 542 - 615 610 -
          Stage 2 - - - - - - 506 609 - 536 516 -

Approach EB WB NB SB
HCM Control Delay, s 0.7 0 22.7 12.3
HCM LOS C B

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 212 399 1175 - - 1129 - - 260 655
HCM Lane V/C Ratio 0.094 0.006 0.036 - - 0.002 - - 0.043 0.154
HCM Control Delay (s) 23.7 14.1 8.2 - - 8.2 - - 19.5 11.5
HCM Lane LOS C B A - - A - - C B
HCM 95th %tile Q(veh) 0.3 0 0.1 - - 0 - - 0.1 0.5



2030 TotalHCM 6th TWSC
1: Adams Street & College Avenue PM Peak

Synchro 10 Report
CSM

Intersection
Int Delay, s/veh 1.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 9 10 72 11 10 97
Future Vol, veh/h 9 10 72 11 10 97
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 10 11 80 12 11 108

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 216 86 0 0 92 0
          Stage 1 86 - - - - -
          Stage 2 130 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 772 973 - - 1503 -
          Stage 1 937 - - - - -
          Stage 2 896 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 766 973 - - 1503 -
Mov Cap-2 Maneuver 766 - - - - -
          Stage 1 937 - - - - -
          Stage 2 889 - - - - -

Approach WB NB SB
HCM Control Delay, s 9.3 0 0.7
HCM LOS A

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 863 1503 -
HCM Lane V/C Ratio - - 0.024 0.007 -
HCM Control Delay (s) - - 9.3 7.4 0
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - 0.1 0 -



HCM 6th TWSC 2030 Total
2: Adams Street & E. Tomichi Avenue PM Peak

Synchro 10 Report
CSM

Intersection
Int Delay, s/veh 2.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 73 527 6 1 560 15 5 1 1 36 1 95
Future Vol, veh/h 73 527 6 1 560 15 5 1 1 36 1 95
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 90 - - 100 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 81 586 7 1 622 17 6 1 1 40 1 106
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 639 0 0 593 0 0 1066 1393 297 1089 1388 320
          Stage 1 - - - - - - 752 752 - 633 633 -
          Stage 2 - - - - - - 314 641 - 456 755 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 941 - - 979 - - 177 141 699 170 142 676
          Stage 1 - - - - - - 368 416 - 434 472 -
          Stage 2 - - - - - - 671 468 - 554 415 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 941 - - 979 - - 139 129 699 157 130 676
Mov Cap-2 Maneuver - - - - - - 139 129 - 157 130 -
          Stage 1 - - - - - - 336 380 - 397 472 -
          Stage 2 - - - - - - 564 468 - 504 379 -
 

Approach EB WB NB SB
HCM Control Delay, s 1.1 0 29.4 22.5
HCM LOS D C
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 155 941 - - 979 - - 350
HCM Lane V/C Ratio 0.05 0.086 - - 0.001 - - 0.419
HCM Control Delay (s) 29.4 9.2 - - 8.7 - - 22.5
HCM Lane LOS D A - - A - - C
HCM 95th %tile Q(veh) 0.2 0.3 - - 0 - - 2



HCM 6th TWSC 2030 Total
3: E. Tomichi Avenue & 3/4 Access PM Peak

Synchro 10 Report
CSM

Intersection
Int Delay, s/veh 0.8

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 97 480 525 6 0 65
Future Vol, veh/h 97 480 525 6 0 65
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - Free
Storage Length 300 - - 300 - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 108 533 583 7 0 72
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 590 0 - 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy 4.12 - - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy 2.218 - - - - -
Pot Cap-1 Maneuver 985 - - - 0 0
          Stage 1 - - - - 0 0
          Stage 2 - - - - 0 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver 985 - - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 1.5 0 0
HCM LOS A
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 985 - - - -
HCM Lane V/C Ratio 0.109 - - - -
HCM Control Delay (s) 9.1 - - - 0
HCM Lane LOS A - - - A
HCM 95th %tile Q(veh) 0.4 - - - -



HCM 6th TWSC 2030 Total
4: Site Access & E. Tomichi Avenue PM Peak

Synchro 10 Report
CSM

Intersection
Int Delay, s/veh 4.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 106 340 36 1 416 6 51 2 3 7 2 65
Future Vol, veh/h 106 340 36 1 416 6 51 2 3 7 2 65
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 300 - 300 300 - 300 100 - - 100 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 118 378 40 1 462 7 57 2 3 8 2 72
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 469 0 0 418 0 0 1119 1085 378 1101 1118 462
          Stage 1 - - - - - - 614 614 - 464 464 -
          Stage 2 - - - - - - 505 471 - 637 654 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 1093 - - 1141 - - 184 217 669 189 207 600
          Stage 1 - - - - - - 479 483 - 578 564 -
          Stage 2 - - - - - - 549 560 - 465 463 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1093 - - 1141 - - 147 193 669 171 184 600
Mov Cap-2 Maneuver - - - - - - 147 193 - 171 184 -
          Stage 1 - - - - - - 427 431 - 516 563 -
          Stage 2 - - - - - - 481 559 - 411 413 -
 

Approach EB WB NB SB
HCM Control Delay, s 1.9 0 41.6 13.8
HCM LOS E B
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 147 337 1093 - - 1141 - - 171 562
HCM Lane V/C Ratio 0.385 0.016 0.108 - - 0.001 - - 0.045 0.132
HCM Control Delay (s) 44.1 15.9 8.7 - - 8.2 - - 27.1 12.4
HCM Lane LOS E C A - - A - - D B
HCM 95th %tile Q(veh) 1.6 0.1 0.4 - - 0 - - 0.1 0.5



2041 BackgroundHCM 6th TWSC
1: Adams Street & College Avenue AM Peak

Synchro 10 Report
CSM

Intersection
Int Delay, s/veh 1.7

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 10 10 70 10 10 40
Future Vol, veh/h 10 10 70 10 10 40
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 11 11 78 11 11 44

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 150 84 0 0 89 0
          Stage 1 84 - - - - -
          Stage 2 66 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 842 975 - - 1506 -
          Stage 1 939 - - - - -
          Stage 2 957 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 836 975 - - 1506 -
Mov Cap-2 Maneuver 836 - - - - -
          Stage 1 939 - - - - -
          Stage 2 950 - - - - -

Approach WB NB SB
HCM Control Delay, s 9.1 0 1.5
HCM LOS A

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 900 1506 -
HCM Lane V/C Ratio - - 0.025 0.007 -
HCM Control Delay (s) - - 9.1 7.4 0
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - 0.1 0 -



HCM 6th TWSC 2041 Background
2: Adams Street & E. Tomichi Avenue AM Peak

Synchro 10 Report
CSM

Intersection
Int Delay, s/veh 2.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 80 555 5 2 655 35 2 2 2 25 2 45
Future Vol, veh/h 80 555 5 2 655 35 2 2 2 25 2 45
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 90 - - 100 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 89 617 6 2 728 39 2 2 2 28 2 50
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 767 0 0 623 0 0 1167 1569 312 1240 1553 384
          Stage 1 - - - - - - 798 798 - 752 752 -
          Stage 2 - - - - - - 369 771 - 488 801 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 842 - - 954 - - 149 110 684 131 112 614
          Stage 1 - - - - - - 346 396 - 368 416 -
          Stage 2 - - - - - - 623 408 - 530 395 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 842 - - 954 - - 124 98 684 118 100 614
Mov Cap-2 Maneuver - - - - - - 124 98 - 118 100 -
          Stage 1 - - - - - - 309 354 - 329 415 -
          Stage 2 - - - - - - 568 407 - 469 353 -
 

Approach EB WB NB SB
HCM Control Delay, s 1.2 0 29.8 27.9
HCM LOS D D
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 152 842 - - 954 - - 236
HCM Lane V/C Ratio 0.044 0.106 - - 0.002 - - 0.339
HCM Control Delay (s) 29.8 9.8 - - 8.8 - - 27.9
HCM Lane LOS D A - - A - - D
HCM 95th %tile Q(veh) 0.1 0.4 - - 0 - - 1.4



HCM 6th TWSC 2041 Background
3: RIRO Access & E. Tomichi Avenue AM Peak

Synchro 10 Report
CSM

Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 562 24 0 689 0 0
Future Vol, veh/h 562 24 0 689 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - 300 - - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 624 27 0 766 0 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 - - - 624
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 6.22
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.318
Pot Cap-1 Maneuver - - 0 - 0 485
          Stage 1 - - 0 - 0 -
          Stage 2 - - 0 - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - - - - 485
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB NB
HCM Control Delay, s 0 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBT
Capacity (veh/h) - - - -
HCM Lane V/C Ratio - - - -
HCM Control Delay (s) 0 - - -
HCM Lane LOS A - - -
HCM 95th %tile Q(veh) - - - -



HCM 6th TWSC 2041 Background
4: Site Access & E. Tomichi Avenue AM Peak

Synchro 10 Report
CSM

Intersection
Int Delay, s/veh 2.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 30 485 47 4 575 2 24 1 1 5 1 90
Future Vol, veh/h 30 485 47 4 575 2 24 1 1 5 1 90
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 300 - 300 300 - 300 100 - - 100 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 33 539 52 4 639 2 27 1 1 6 1 100
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 641 0 0 591 0 0 1304 1254 539 1279 1304 639
          Stage 1 - - - - - - 605 605 - 647 647 -
          Stage 2 - - - - - - 699 649 - 632 657 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 943 - - 985 - - 137 172 542 143 160 476
          Stage 1 - - - - - - 485 487 - 460 467 -
          Stage 2 - - - - - - 430 466 - 468 462 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 943 - - 985 - - 104 165 542 138 154 476
Mov Cap-2 Maneuver - - - - - - 104 165 - 138 154 -
          Stage 1 - - - - - - 468 470 - 444 465 -
          Stage 2 - - - - - - 337 464 - 450 446 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.5 0.1 48.8 15.8
HCM LOS E C
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 104 253 943 - - 985 - - 138 465
HCM Lane V/C Ratio 0.256 0.009 0.035 - - 0.005 - - 0.04 0.217
HCM Control Delay (s) 51.2 19.4 9 - - 8.7 - - 32.2 14.9
HCM Lane LOS F C A - - A - - D B
HCM 95th %tile Q(veh) 0.9 0 0.1 - - 0 - - 0.1 0.8



2041 BackgroundHCM 6th TWSC
1: Adams Street & College Avenue PM Peak

Synchro 10 Report
CSM

Intersection
Int Delay, s/veh 1.6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 10 15 70 10 15 95
Future Vol, veh/h 10 15 70 10 15 95
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 11 17 78 11 17 106

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 224 84 0 0 89 0
          Stage 1 84 - - - - -
          Stage 2 140 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 764 975 - - 1506 -
          Stage 1 939 - - - - -
          Stage 2 887 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 755 975 - - 1506 -
Mov Cap-2 Maneuver 755 - - - - -
          Stage 1 939 - - - - -
          Stage 2 876 - - - - -

Approach WB NB SB
HCM Control Delay, s 9.3 0 1
HCM LOS A

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 873 1506 -
HCM Lane V/C Ratio - - 0.032 0.011 -
HCM Control Delay (s) - - 9.3 7.4 0
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - 0.1 0 -



HCM 6th TWSC 2041 Background
2: Adams Street & E. Tomichi Avenue PM Peak

Synchro 10 Report
CSM

Intersection
Int Delay, s/veh 3.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 65 665 10 2 650 20 10 2 2 40 2 90
Future Vol, veh/h 65 665 10 2 650 20 10 2 2 40 2 90
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 90 - - 100 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 72 739 11 2 722 22 11 2 2 44 2 100
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 744 0 0 750 0 0 1255 1637 375 1252 1631 372
          Stage 1 - - - - - - 889 889 - 737 737 -
          Stage 2 - - - - - - 366 748 - 515 894 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 859 - - 855 - - 128 100 623 129 101 625
          Stage 1 - - - - - - 304 360 - 376 423 -
          Stage 2 - - - - - - 626 418 - 511 358 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 859 - - 855 - - 99 91 623 118 92 625
Mov Cap-2 Maneuver - - - - - - 99 91 - 118 92 -
          Stage 1 - - - - - - 278 330 - 344 422 -
          Stage 2 - - - - - - 522 417 - 463 328 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.8 0 42.6 34.9
HCM LOS E D
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 111 859 - - 855 - - 262
HCM Lane V/C Ratio 0.14 0.084 - - 0.003 - - 0.56
HCM Control Delay (s) 42.6 9.6 - - 9.2 - - 34.9
HCM Lane LOS E A - - A - - D
HCM 95th %tile Q(veh) 0.5 0.3 - - 0 - - 3.1



HCM 6th TWSC 2041 Background
3: RIRO Access & E. Tomichi Avenue PM Peak

Synchro 10 Report
CSM

Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 675 39 0 684 0 3
Future Vol, veh/h 675 39 0 684 0 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - 300 - - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 750 43 0 760 0 3
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 - - - 750
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 6.22
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.318
Pot Cap-1 Maneuver - - 0 - 0 411
          Stage 1 - - 0 - 0 -
          Stage 2 - - 0 - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - - - - 411
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB NB
HCM Control Delay, s 0 0 13.8
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBT
Capacity (veh/h) 411 - - -
HCM Lane V/C Ratio 0.008 - - -
HCM Control Delay (s) 13.8 - - -
HCM Lane LOS B - - -
HCM 95th %tile Q(veh) 0 - - -



HCM 6th TWSC 2041 Background
4: Site Access & E. Tomichi Avenue PM Peak

Synchro 10 Report
CSM

Intersection
Int Delay, s/veh 19.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 95 555 28 3 535 5 94 2 3 3 2 55
Future Vol, veh/h 95 555 28 3 535 5 94 2 3 3 2 55
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 300 - 300 300 - 300 100 - - 100 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 106 617 31 3 594 6 104 2 3 3 2 61
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 600 0 0 648 0 0 1464 1435 617 1447 1460 594
          Stage 1 - - - - - - 829 829 - 600 600 -
          Stage 2 - - - - - - 635 606 - 847 860 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 977 - - 938 - - 106 134 490 109 129 505
          Stage 1 - - - - - - 365 385 - 488 490 -
          Stage 2 - - - - - - 467 487 - 357 373 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 977 - - 938 - - ~ 84 119 490 98 115 505
Mov Cap-2 Maneuver - - - - - - ~ 84 119 - 98 115 -
          Stage 1 - - - - - - 326 343 - 435 489 -
          Stage 2 - - - - - - 407 486 - 314 333 -
 

Approach EB WB NB SB
HCM Control Delay, s 1.3 0 254.5 15.7
HCM LOS F C
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 84 218 977 - - 938 - - 98 451
HCM Lane V/C Ratio 1.243 0.025 0.108 - - 0.004 - - 0.034 0.14
HCM Control Delay (s) 266.9 21.9 9.1 - - 8.9 - - 43 14.3
HCM Lane LOS F C A - - A - - E B
HCM 95th %tile Q(veh) 7.7 0.1 0.4 - - 0 - - 0.1 0.5

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



2041 TotalHCM 6th TWSC
1: Adams Street & College Avenue AM Peak

Synchro 10 Report
CSM

Intersection
Int Delay, s/veh 1.8

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 15 10 72 12 10 45
Future Vol, veh/h 15 10 72 12 10 45
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 17 11 80 13 11 50

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 159 87 0 0 93 0
          Stage 1 87 - - - - -
          Stage 2 72 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 832 971 - - 1501 -
          Stage 1 936 - - - - -
          Stage 2 951 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 825 971 - - 1501 -
Mov Cap-2 Maneuver 825 - - - - -
          Stage 1 936 - - - - -
          Stage 2 943 - - - - -

Approach WB NB SB
HCM Control Delay, s 9.2 0 1.3
HCM LOS A

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 878 1501 -
HCM Lane V/C Ratio - - 0.032 0.007 -
HCM Control Delay (s) - - 9.2 7.4 0
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - 0.1 0 -



HCM 6th TWSC 2041 Total
2: Adams Street & E. Tomichi Avenue AM Peak

Synchro 10 Report
CSM

Intersection
Int Delay, s/veh 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 84 638 5 2 843 35 2 2 2 25 2 55
Future Vol, veh/h 84 638 5 2 843 35 2 2 2 25 2 55
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 90 - - 100 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 93 709 6 2 937 39 2 2 2 28 2 61
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 976 0 0 715 0 0 1372 1878 358 1503 1862 488
          Stage 1 - - - - - - 898 898 - 961 961 -
          Stage 2 - - - - - - 474 980 - 542 901 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 703 - - 881 - - 105 71 638 84 72 526
          Stage 1 - - - - - - 301 356 - 275 333 -
          Stage 2 - - - - - - 540 326 - 492 355 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 703 - - 881 - - 81 61 638 73 62 526
Mov Cap-2 Maneuver - - - - - - 81 61 - 73 62 -
          Stage 1 - - - - - - 261 309 - 239 332 -
          Stage 2 - - - - - - 473 325 - 422 308 -
 

Approach EB WB NB SB
HCM Control Delay, s 1.3 0 44 47.8
HCM LOS E E
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 99 703 - - 881 - - 171
HCM Lane V/C Ratio 0.067 0.133 - - 0.003 - - 0.533
HCM Control Delay (s) 44 10.9 - - 9.1 - - 47.8
HCM Lane LOS E B - - A - - E
HCM 95th %tile Q(veh) 0.2 0.5 - - 0 - - 2.7



HCM 6th TWSC 2041 Total
3: RIRO Access/3/4 Access & E. Tomichi Avenue AM Peak

Synchro 10 Report
CSM

Intersection
Int Delay, s/veh 0.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 40 605 24 0 782 2 0 0 0 0 0 95
Future Vol, veh/h 40 605 24 0 782 2 0 0 0 0 0 95
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - Free
Storage Length 300 - 300 - - 300 - - 0 - - 0
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 44 672 27 0 869 2 0 0 0 0 0 106
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 871 0 0 - - 0 - - 672 - - -
          Stage 1 - - - - - - - - - - - -
          Stage 2 - - - - - - - - - - - -
Critical Hdwy 4.12 - - - - - - - 6.22 - - -
Critical Hdwy Stg 1 - - - - - - - - - - - -
Critical Hdwy Stg 2 - - - - - - - - - - - -
Follow-up Hdwy 2.218 - - - - - - - 3.318 - - -
Pot Cap-1 Maneuver 774 - - 0 - - 0 0 456 0 0 0
          Stage 1 - - - 0 - - 0 0 - 0 0 0
          Stage 2 - - - 0 - - 0 0 - 0 0 0
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 774 - - - - - - - 456 - - -
Mov Cap-2 Maneuver - - - - - - - - - - - -
          Stage 1 - - - - - - - - - - - -
          Stage 2 - - - - - - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 0.6 0 0 0
HCM LOS A A
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBT WBR SBLn1
Capacity (veh/h) - 774 - - - - -
HCM Lane V/C Ratio - 0.057 - - - - -
HCM Control Delay (s) 0 9.9 - - - - 0
HCM Lane LOS A A - - - - A
HCM 95th %tile Q(veh) - 0.2 - - - - -



HCM 6th TWSC 2041 Total
4: Site Access & E. Tomichi Avenue AM Peak

Synchro 10 Report
CSM

Intersection
Int Delay, s/veh 5.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 68 485 52 4 578 4 26 2 1 15 2 180
Future Vol, veh/h 68 485 52 4 578 4 26 2 1 15 2 180
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 300 - 300 300 - 300 100 - - 100 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 76 539 58 4 642 4 29 2 1 17 2 200
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 646 0 0 597 0 0 1444 1345 539 1372 1399 642
          Stage 1 - - - - - - 691 691 - 650 650 -
          Stage 2 - - - - - - 753 654 - 722 749 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 939 - - 980 - - 110 151 542 123 141 474
          Stage 1 - - - - - - 435 446 - 458 465 -
          Stage 2 - - - - - - 402 463 - 418 419 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 939 - - 980 - - 59 138 542 113 129 474
Mov Cap-2 Maneuver - - - - - - 59 138 - 113 129 -
          Stage 1 - - - - - - 400 410 - 421 463 -
          Stage 2 - - - - - - 230 461 - 381 385 -
 

Approach EB WB NB SB
HCM Control Delay, s 1 0.1 105.1 20.6
HCM LOS F C
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 59 184 939 - - 980 - - 113 460
HCM Lane V/C Ratio 0.49 0.018 0.08 - - 0.005 - - 0.147 0.44
HCM Control Delay (s) 114.4 24.9 9.2 - - 8.7 - - 42.3 18.8
HCM Lane LOS F C A - - A - - E C
HCM 95th %tile Q(veh) 1.9 0.1 0.3 - - 0 - - 0.5 2.2



2041 TotalHCM 6th TWSC
1: Adams Street & College Avenue PM Peak

Synchro 10 Report
CSM

Intersection
Int Delay, s/veh 1.6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 14 15 76 16 15 99
Future Vol, veh/h 14 15 76 16 15 99
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 16 17 84 18 17 110

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 237 93 0 0 102 0
          Stage 1 93 - - - - -
          Stage 2 144 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 751 964 - - 1490 -
          Stage 1 931 - - - - -
          Stage 2 883 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 742 964 - - 1490 -
Mov Cap-2 Maneuver 742 - - - - -
          Stage 1 931 - - - - -
          Stage 2 872 - - - - -

Approach WB NB SB
HCM Control Delay, s 9.4 0 1
HCM LOS A

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 842 1490 -
HCM Lane V/C Ratio - - 0.038 0.011 -
HCM Control Delay (s) - - 9.4 7.4 0
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - 0.1 0 -



HCM 6th TWSC 2041 Total
2: Adams Street & E. Tomichi Avenue PM Peak

Synchro 10 Report
CSM

Intersection
Int Delay, s/veh 8.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 77 877 10 2 790 20 10 2 2 40 2 98
Future Vol, veh/h 77 877 10 2 790 20 10 2 2 40 2 98
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 90 - - 100 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 86 974 11 2 878 22 11 2 2 44 2 109
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 900 0 0 985 0 0 1596 2056 493 1553 2050 450
          Stage 1 - - - - - - 1152 1152 - 893 893 -
          Stage 2 - - - - - - 444 904 - 660 1157 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 751 - - 697 - - 71 55 522 77 55 556
          Stage 1 - - - - - - 210 270 - 303 358 -
          Stage 2 - - - - - - 563 354 - 418 269 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 751 - - 697 - - 50 49 522 67 49 556
Mov Cap-2 Maneuver - - - - - - 50 49 - 67 49 -
          Stage 1 - - - - - - 186 239 - 268 357 -
          Stage 2 - - - - - - 449 353 - 365 238 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.8 0 90.4 99.2
HCM LOS F F
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 57 751 - - 697 - - 172
HCM Lane V/C Ratio 0.273 0.114 - - 0.003 - - 0.904
HCM Control Delay (s) 90.4 10.4 - - 10.2 - - 99.2
HCM Lane LOS F B - - B - - F
HCM 95th %tile Q(veh) 1 0.4 - - 0 - - 6.7



HCM 6th TWSC 2041 Total
3: RIRO Access/3/4 Access & E. Tomichi Avenue PM Peak

Synchro 10 Report
CSM

Intersection
Int Delay, s/veh 0.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 97 790 39 0 759 6 0 0 3 0 0 65
Future Vol, veh/h 97 790 39 0 759 6 0 0 3 0 0 65
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - Free
Storage Length 300 - 300 - - 300 - - 0 - - 0
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 108 878 43 0 843 7 0 0 3 0 0 72
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 850 0 0 - - 0 - - 878 - - -
          Stage 1 - - - - - - - - - - - -
          Stage 2 - - - - - - - - - - - -
Critical Hdwy 4.12 - - - - - - - 6.22 - - -
Critical Hdwy Stg 1 - - - - - - - - - - - -
Critical Hdwy Stg 2 - - - - - - - - - - - -
Follow-up Hdwy 2.218 - - - - - - - 3.318 - - -
Pot Cap-1 Maneuver 788 - - 0 - - 0 0 347 0 0 0
          Stage 1 - - - 0 - - 0 0 - 0 0 0
          Stage 2 - - - 0 - - 0 0 - 0 0 0
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 788 - - - - - - - 347 - - -
Mov Cap-2 Maneuver - - - - - - - - - - - -
          Stage 1 - - - - - - - - - - - -
          Stage 2 - - - - - - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 1.1 0 15.5 0
HCM LOS C A
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBT WBR SBLn1
Capacity (veh/h) 347 788 - - - - -
HCM Lane V/C Ratio 0.01 0.137 - - - - -
HCM Control Delay (s) 15.5 10.3 - - - - 0
HCM Lane LOS C B - - - - A
HCM 95th %tile Q(veh) 0 0.5 - - - - -



HCM 6th TWSC 2041 Total
4: Site Access & E. Tomichi Avenue PM Peak

Synchro 10 Report
CSM

Intersection
Int Delay, s/veh 75.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 201 555 37 3 539 11 104 4 4 10 4 120
Future Vol, veh/h 201 555 37 3 539 11 104 4 4 10 4 120
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 300 - 300 300 - 300 100 - - 100 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 223 617 41 3 599 12 116 4 4 11 4 133
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 611 0 0 658 0 0 1743 1680 617 1693 1709 599
          Stage 1 - - - - - - 1063 1063 - 605 605 -
          Stage 2 - - - - - - 680 617 - 1088 1104 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 968 - - 930 - - ~ 68 95 490 74 91 502
          Stage 1 - - - - - - 270 300 - 485 487 -
          Stage 2 - - - - - - 441 481 - 261 287 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 968 - - 930 - - ~ 39 73 490 57 70 502
Mov Cap-2 Maneuver - - - - - - ~ 39 73 - 57 70 -
          Stage 1 - - - - - - 208 231 - 373 486 -
          Stage 2 - - - - - - 320 480 - 195 221 -
 

Approach EB WB NB SB
HCM Control Delay, s 2.5 0 $ 1026.8 22.6
HCM LOS F C
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 39 127 968 - - 930 - - 57 419
HCM Lane V/C Ratio 2.963 0.07 0.231 - - 0.004 - - 0.195 0.329
HCM Control Delay (s) $ 1103 35.5 9.8 - - 8.9 - - 82.9 17.7
HCM Lane LOS F E A - - A - - F C
HCM 95th %tile Q(veh) 12.9 0.2 0.9 - - 0 - - 0.7 1.4

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



Timings 2041 Total - mitigated
2: Adams Street & E. Tomichi Avenue AM Peak

Synchro 10 Report
CSM

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 84 638 2 843 2 2 25 2
Future Volume (vph) 84 638 2 843 2 2 25 2
Turn Type pm+pt NA pm+pt NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 7 4 3 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 23.0 9.5 23.0 23.0 23.0 23.0 23.0
Total Split (s) 12.0 53.0 12.0 53.0 25.0 25.0 25.0 25.0
Total Split (%) 13.3% 58.9% 13.3% 58.9% 27.8% 27.8% 27.8% 27.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.5 1.0 1.5 1.5 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 5.0 4.5 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None C-Max None C-Max None None None None
Act Effct Green (s) 74.3 73.3 70.2 66.3 7.8 7.8
Actuated g/C Ratio 0.83 0.81 0.78 0.74 0.09 0.09
v/c Ratio 0.19 0.25 0.00 0.38 0.04 0.49
Control Delay 3.0 3.5 2.0 4.3 31.4 25.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3.0 3.5 2.0 4.3 31.4 25.2
LOS A A A A C C
Approach Delay 3.4 4.3 31.4 25.2
Approach LOS A A C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 42 (47%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.49
Intersection Signal Delay: 5.0 Intersection LOS: A
Intersection Capacity Utilization 47.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     2: Adams Street & E. Tomichi Avenue



Timings 2041 Total - mitigated
4: Site Access & E. Tomichi Avenue AM Peak

Synchro 10 Report
CSM

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 68 485 52 4 578 4 26 2 15 2
Future Volume (vph) 68 485 52 4 578 4 26 2 15 2
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 4 8 8 2 6
Detector Phase 7 4 4 3 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 10.0 23.0 23.0 10.0 23.0 23.0 23.0 23.0 23.0 23.0
Total Split (s) 12.0 53.0 53.0 12.0 53.0 53.0 25.0 25.0 25.0 25.0
Total Split (%) 13.3% 58.9% 58.9% 13.3% 58.9% 58.9% 27.8% 27.8% 27.8% 27.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max None C-Max C-Max None None None None
Act Effct Green (s) 70.8 69.3 69.3 66.6 62.2 62.2 8.6 8.6 8.6 8.6
Actuated g/C Ratio 0.79 0.77 0.77 0.74 0.69 0.69 0.10 0.10 0.10 0.10
v/c Ratio 0.14 0.38 0.05 0.01 0.50 0.00 0.35 0.02 0.13 0.61
Control Delay 2.7 7.0 2.6 2.8 9.5 0.0 48.8 31.0 37.6 14.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 2.7 7.0 2.6 2.8 9.5 0.0 48.8 31.0 37.6 14.2
LOS A A A A A A D C D B
Approach Delay 6.1 9.4 47.2 16.0
Approach LOS A A D B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.61
Intersection Signal Delay: 9.7 Intersection LOS: A
Intersection Capacity Utilization 66.7% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     4: Site Access & E. Tomichi Avenue



Timings 2041 Total - mitigated
2: Adams Street & E. Tomichi Avenue PM Peak

Synchro 10 Report
CSM

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 77 877 2 790 10 2 40 2
Future Volume (vph) 77 877 2 790 10 2 40 2
Turn Type pm+pt NA pm+pt NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 7 4 3 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 23.0 9.5 23.0 23.0 23.0 23.0 23.0
Total Split (s) 12.0 53.0 12.0 53.0 25.0 25.0 25.0 25.0
Total Split (%) 13.3% 58.9% 13.3% 58.9% 27.8% 27.8% 27.8% 27.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.5 1.0 1.5 1.5 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 5.0 4.5 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None C-Max None C-Max None None None None
Act Effct Green (s) 71.1 69.0 66.9 62.0 9.0 9.0
Actuated g/C Ratio 0.79 0.77 0.74 0.69 0.10 0.10
v/c Ratio 0.18 0.36 0.00 0.37 0.13 0.62
Control Delay 3.4 4.8 4.0 6.7 33.9 24.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3.4 4.8 4.0 6.7 33.9 24.6
LOS A A A A C C
Approach Delay 4.7 6.7 33.9 24.6
Approach LOS A A C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 42 (47%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.62
Intersection Signal Delay: 7.2 Intersection LOS: A
Intersection Capacity Utilization 49.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     2: Adams Street & E. Tomichi Avenue



Timings 2041 Total - mitigated
4: Site Access & E. Tomichi Avenue PM Peak

Synchro 10 Report
CSM

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 201 555 37 3 539 11 104 4 10 4
Future Volume (vph) 201 555 37 3 539 11 104 4 10 4
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 4 8 8 2 6
Detector Phase 7 4 4 3 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 10.0 23.0 23.0 10.0 23.0 23.0 23.0 23.0 23.0 23.0
Total Split (s) 12.0 53.0 53.0 12.0 53.0 53.0 25.0 25.0 25.0 25.0
Total Split (%) 13.3% 58.9% 58.9% 13.3% 58.9% 58.9% 27.8% 27.8% 27.8% 27.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max None C-Max C-Max None None None None
Act Effct Green (s) 65.4 64.0 64.0 58.6 53.0 53.0 13.9 13.9 13.9 13.9
Actuated g/C Ratio 0.73 0.71 0.71 0.65 0.59 0.59 0.15 0.15 0.15 0.15
v/c Ratio 0.43 0.47 0.04 0.01 0.55 0.01 0.67 0.03 0.05 0.38
Control Delay 9.0 5.9 0.1 5.0 14.7 0.0 53.4 22.9 29.9 9.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.0 5.9 0.1 5.0 14.7 0.0 53.4 22.9 29.9 9.4
LOS A A A A B A D C C A
Approach Delay 6.4 14.3 51.4 11.0
Approach LOS A B D B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.67
Intersection Signal Delay: 12.7 Intersection LOS: B
Intersection Capacity Utilization 69.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     4: Site Access & E. Tomichi Avenue



LSC TRANSPORTATION CONSULTANTS, INC.

1889 York Street
Denver, CO 80206

(303) 333-1105
FAX (303) 333-1107

E-mail: lsc@lscdenver.com

August 28, 2020

Mr. Byron Chrisman
Gunnison Valley Properties, LLC
864 W. South Boulder Road 
Louisville, CO 80027

Re: Gunnison Rising Government
Campus Subdivision 
Gunnison, CO
LSC #191121

Dear Mr. Chrisman:

In response to your request, LSC Transportation Consultants, Inc. has prepared this traffic
impact analysis (CDOT Level III traffic study) for the proposed Gunnison Rising Government
Campus Subdivision. As shown on Figure 1, the site is located south of US Highway (US) 50
near the intersection with Ute Lane West (CR 72) in Gunnison, Colorado.

REPORT CONTENTS

The report contains the following: the existing roadway and traffic conditions in the vicinity of
the site including the lane geometries, traffic controls, etc.; the existing weekday peak-hour
traffic volumes; the existing daily traffic volumes in the area; the typical weekday site-generated
traffic volume projections for the site; the short-term and long-term assignment of the projected
traffic volumes to the area roadways; the projected short-term and long-term background and
resulting total traffic volumes on the area roadways; the site’s projected traffic impacts; and any
recommended roadway improvements to mitigate the site’s traffic impacts. The scope of work
is consistent with the attached TIS Methodology Form approved by CDOT with the exception
of a few proposed land use details that were modified throughout the process.

LAND USE AND ACCESS

The site is proposed to include a government office campus with about 68,000 square feet of
office/light industrial space, a 5,000 square-foot convenience/gas store, and an RV Camp-
ground with about 300 sites. Access is proposed to US 50 aligning with Ute Lane West (CR 72)
as shown in the site plan in Figure 2. Emergency only access is proposed to US 50 aligning
with Ute Lane East (CR 72). A preliminary plat for the government campus portion of the site
is attached for reference.
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ROADWAY AND TRAFFIC CONDITIONS

Area Roadways

The major roadways in the site’s vicinity are shown on Figure 1 and are described below. 

• US Highway 50 (US 50) is an east-west, two-lane US highway north of the site. It is desig-
nated R-A (Regional Highway) by CDOT per the attached CDOT Straight Line Diagram. The
intersection with Ute Lane West (CR 72) is stop-sign controlled and shown as a full move-
ment intersection in the US 50 Access Control Plan (ACP). An excerpt from the ACP is
attached for reference. The posted speed limit in the vicinity of the site is 65 mph.

• Ute Lane West (CR 72) is a two-lane county roadway north of the site. The intersection
with US 50 is stop-sign controlled. The posted speed limit in the vicinity of the site is
25 mph.

Existing Sight Distance

There is very good sight distance in each direction of US 50 from the proposed access location
aligning with Ute Lane West (CR 72).

Existing Traffic Conditions

Figure 3a shows the existing weekday traffic volumes, existing  lane geometry and the existing
traffic controls in the vicinity of the site. The weekday peak-hour traffic volumes and average
daily traffic volumes are from the attached traffic counts conducted by Counter Measures in
February, 2020. 

Figure 3b shows the estimated July traffic volumes based on a seasonal adjustment factor of
2.27 for US 50 traffic and a conservative 1.50 factor for Ute Lane West (CR 72).

2024 and 2040 Background Traffic

Figure 4 shows the estimated 2024 background traffic and Figure 5 shows the estimated 2040
background traffic. The background traffic volumes on SH 50 assume an annual growth rate
of about 0.2 percent based on CDOT’s 20-year factor of 1.04 per the approved TIS methodology.
Little or no growth was assumed for side street traffic as any future development will be
required to prepare its own traffic impact analysis.

Existing, 2024, and 2040 Background Levels of Service

Level of service (LOS) is a quantitative measure of the level of congestion or delay at an inter-
section. Level of service is indicated on a scale from “A” to “F.” LOS A is indicative of little con-
gestion or delay and LOS F is indicative of a high level of congestion or delay. Attached are
specific level of service definitions for signalized and unsignalized intersections.

The intersections in the study area were analyzed to determine the existing, 2024, and 2040
background levels of service using Synchro. Table 1 shows the level of service analysis results.
The level of service reports are attached.
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C US 50/Ute Lane West (CR 72): All movements at this unsignalized intersection currently
operate at LOS “B” or better during both morning and afternoon peak-hours and are ex-
pected to do so through 2040.

TRIP GENERATION

Table 2 shows the estimated average daily, weekday morning peak-hour, and weekday after-
noon peak-hour trip generation potential for the proposed site based on the rates from Trip
Generation, 10th Edition, 2017 by the Institute of Transportation Engineers (ITE).

By 2024, the site is projected to generate about 2,365 external vehicle-trips on the average
weekday, with about half entering and half exiting during a 24-hour period. During the morn-
ing peak-hour, which generally occurs for one hour between 6:30 and 8:30 a.m., about 155
vehicles would enter and about 118 vehicles would exit the site. During the afternoon peak-
hour, which generally occurs for one hour between 4:00 and 6:00 p.m., about 131 vehicles
would enter and about 152 vehicles would exit. 

At buildout, the site is projected to generate about 3,252 external vehicle-trips on the average
weekday, with about half entering and half exiting during a 24-hour period. During the morn-
ing peak-hour, which generally occurs for one hour between 6:30 and 8:30 a.m., about 231
vehicles would enter and about 173 vehicles would exit the site. During the afternoon peak-
hour, which generally occurs for one hour between 4:00 and 6:00 p.m., about 192 vehicles
would enter and about 212 vehicles would exit. 

TRIP DISTRIBUTION

Figure 6 shows the estimated directional distribution of the site-generated traffic volumes on
the area roadways. The estimates were based on the location of the site with respect to the
regional population, employment, and activity centers; the site’s proposed land use; and on the
approved TIS methodology form. The RV Campground was added after the form was approved -
the assumed directional distribution for the campground is half to the west and half to the east.

TRIP ASSIGNMENT

Figure 7 shows the assignment of 2024 site-generated traffic volumes for the site based on the
directional distribution percentages (from Figure 6) and the 2024 trip generation estimate (from
Table 2). 

Figure 8a shows the assignment of 2040 government-campus site-generated traffic volumes for
the site based on the directional distribution percentages (from Figure 6) and the 2040 govern-
ment campus trip generation estimate (from Table 2).

Figure 8b shows the assignment of 2040 RV Campground site-generated traffic volumes for the
site based on the directional distribution percentages (from Figure 6) and the 2040 RV Camp-
ground trip generation estimate (from Table 2).
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2024 AND 2040 TOTAL TRAFFIC

Figure 9 shows the 2024 total traffic which is the sum of the 2024 background traffic volumes
(from Figure 4) and the 2024 site-generated traffic volumes (from Figure 7). Figure 9 also shows
the recommended 2024 lane geometry and traffic control.

Figure 10 shows the 2040 total traffic which is the sum of the 2040 background traffic volumes
(from Figure 5) and the 2040 site-generated traffic volumes (from Figures 8a and 8b). Figure 10
also shows the recommended 2040 lane geometry and traffic control.

PROJECTED LEVELS OF SERVICE

The intersections in the study area were analyzed as appropriate to determine the 2024 and
2040 total levels of service. Table 1 shows the level of service analysis results. The level of
service reports are attached.

C US 50/Ute Lane West (SH 72): All movements at this stop-sign controlled intersection are
expected to operate at LOS “D” or better in both peak-hours through 2024. The north-
bound left/through movement is expected to operate at LOS “F” in the 2040 afternoon
peak-hour at site buildout with the recommended improvements. The intersection would
operate at an overall LOS “B” or better through 2040 with traffic signal control. 

TRAFFIC SIGNAL WARRANT ANALYSIS

Figures 11a and 11b show the traffic volumes for 2024 and 2040 total traffic plotted on a four-
hour and peak-hour traffic signal warrant chart. Neither warrant is expected to be met with the
land uses proposed through 2024 but both will likely be met by 2040 with full site buildout.
Per the State Highway Access Code, a traffic signal warrant would need to be met to allow traffic
signal installation in the future.

95TH PERCENTILE QUEUE LENGTHS

Table 3 shows the estimated 95th percentile queue lengths for the signalized scenarios. The re-
commended northbound right-turn lane should be about 200 feet to avoid being blocked by
queued vehicles waiting to turn left or proceed straight across US 50.

ACCESS PERMIT APPLICATION

An access permit application should be made to CDOT for the proposed uses through 2024 to
avoid needing to permit a traffic signal - the traffic volumes for this scenario are shown in Fi-
gures 7 and 9.

CONCLUSIONS AND RECOMMENDATIONS

Trip Generation

1. By 2024, the site is projected to generate about 2,365 external vehicle-trips on the average
weekday, with about half entering and half exiting during a 24-hour period. During the
morning peak-hour, about 155 vehicles would enter and about 118 vehicles would exit the
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site. During the afternoon peak-hour, about 131 vehicles would enter and about 152
vehicles would exit. 

2. At buildout, the site is projected to generate about 3,252 external vehicle-trips on the
average weekday, with about half entering and half exiting during a 24-hour period.
During the morning peak-hour, about 231 vehicles would enter and about 173 vehicles
would exit the site. During the afternoon peak-hour, about 192 vehicles would enter and
about 212 vehicles would exit. 

Projected Levels of Service

3. All movements at the unsignalized US 50/Ute Lane West (CR 72) intersection are expected
to operate at LOS “D” or better through 2024. The northbound left/through movement is
expected to operate at LOS “F” in the 2040 afternoon peak-hour at site buildout with the
recommended improvements. The intersection will operate at an overall LOS “B” or better
through 2040 with traffic signal control. 

Conclusions

4. The impact of the Gunnison Rising Government Campus Subdivision can be accommo-
dated by the existing and proposed roadway network with the following recommendations.

Recommendations

5. The applicant should construct an eastbound right-turn deceleration lane on US 50
approaching the site access intersection. An appropriate length for the 65 mph posted
speed limit would be a 500-foot lane plus a 300-foot transition taper. This lane will be
needed by 2024.

6. The applicant should stripe a westbound left-turn deceleration lane on US 50 approaching
the site access intersection. An appropriate length for the 65 mph posted speed limit would
be 575 feet (500 feet for deceleration plus 75 feet for vehicle storage) and a 300-foot transi-
tion taper. This lane will be needed by 2024.

7. The applicant should construct a northbound to eastbound acceleration lane on US 50
heading east from the site access intersection. An appropriate length for the 65 mph
posted speed limit would be 1,080 feet plus a 300-foot transition taper. This lane is recom-
mended by 2024.

8. The applicant should construct a dedicated northbound right-turn lane along with a
shared through/left lane. The length of the right-turn lane should be about 200 feet to
avoid being blocked by queued vehicles waiting to turn left or proceed straight across
US 50.

9. Traffic signal control will not be warranted by the land uses through 2024 but will likely
be by 2040 if the site reaches buildout.
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10. The applicant should submit an access permit application for the land uses proposed
through 2024 to avoid needing to permit a future traffic signal. The impacts through 2024
are shown in Figures 7 and 9.

*   *   *   *   *

We trust our findings will assist you in gaining approval of the proposed Gunnison Rising
Government Campus Subdivision. Please contact me if you have any questions or need further
assistance.

Sincerely,

LSC TRANSPORTATION CONSULTANTS, INC.

By___________________________________________
    Christopher S. McGranahan, PE, PTOE
    Principal 

CSM/wc

Enclosures: Tables 1 - 3 
Figures 1 - 11b
Approved TIS Methodology Form
Preliminary Plat for Government Campus Portion of the site
CDOT Straight Line Diagram
CDOT US 50 Access Control Plan Excerpt
Traffic Count Reports
Level of Service Definitions
Level of Service Reports
Queuing Reports

W:\LSC\Projects\2019\191121-GunnisonRisingGovernmentCampusSubdivision\Aug-2020\GunnisonRising-082820.wpd



Table 1
Intersection Levels of Service Analysis

Gunnison Rising Government Campus Subdivision
Gunnison, CO

LSC #191121; August, 2020

20402024
2040 Total Traffic (1)Background Traffic2024 Total Traffic (1)Background TrafficExisting Traffic

Level ofLevel ofLevel ofLevel ofLevel ofLevel ofLevel ofLevel ofLevel ofLevel of 
ServiceServiceServiceServiceServiceServiceServiceServiceServiceServiceTraffic 

PMAMPMAMPMAMPMAMPMAMControlIntersection Location

TWSCUS Highway 50/Ute Lane/Site Access
FD----DC--------NB Left/Through
BB----BA--------NB Right
AAAAAAAAAAEB Left
AA----AA--------WB Left
BBBBBBBBBBSB Approach

54.026.611.010.426.518.610.910.310.910.3Critical Movement Delay

Signalized
AEB Left
AEB Through
AEB Right
AWB Left
AWB Through/Right
DNB Left/Through
ANB Right
BSB Approach

12.6Entire Intersection Delay (sec./veh.)
BEntire Intersection LOS

Note:
The site access intersection aligning with Ute Lane (west) is shown as a full movement intersection in the US 50 Access Control Plan. Traffic signal control is not(1)
expected to be warranted by the land uses proposed through 2024 but could be warranted with additional development beyond 2024.



Table 2
ESTIMATED TRAFFIC GENERATION

Gunnison Rising Government Campus Subdivision
Gunnison, CO

LSC #191121; August, 2020

Vehicle-Trips GeneratedTrip Generation Rates (1)

PM Peak-HourAM Peak-HourPM Peak-HourAM Peak-Hour
of Adjacent Street TrafficAverageof Adjacent Street TrafficAverageBuildout

OutInOutInWeekdayOutInOutInWeekdayQuantityTrip Generating CategoryYear

CURRENTLY PROPOSED LAND USE
1037201811.2830.4280.8352.50522.59KSF (3)8.0Government Office (2)2021

2002200.5480.0820.0840.6164.96KSF4.0Light Industrial (4)2021
1237222012021 Subtotal =

15510302711.2830.4280.8352.50522.59KSF12.0Government Office2023
2002200.5480.0820.0840.6164.96KSF4.0Light Industrial2023

17510322912023 Subtotal =

1231231011013,12124.64524.64520.29520.295624.2KSF5.0Convenience Market (5)2024

1521311181553,6132024 Total Trips =

494940401,2482024 Passby Trips (8) =

10382781152,3652024 Net External Trips =

1037201811.2830.4280.8352.50522.59KSF8.0Government Office2025
2002200.5480.0820.0840.6164.96KSF4.0Light Industrial2025

142620112030.0950.1760.1340.0761.35OC (7)150RV Campground (6)2025
262927334042025 Subtotal =

52310901.2830.4280.8352.50522.59KSF4.0Government Office2030
5116500.5480.0820.0840.6164.96KSF10.0Light Industrial2030

142620112030.0950.1760.1340.0761.35OC (7)150RV Campground (6)2030
242924273432030 Subtotal =

52310901.2830.4280.8352.50522.59KSF4.0Government Office2035
5116500.5480.0820.0840.6164.96KSF10.0Light Industrial2035

1034161402035 Subtotal =

2121921732314,500Buildout Total Trips =

494940401,248Buildout Passby Trips (8) = 

1631431331913,252Buildout Net External Trips = 

Notes:
Source:  Trip Generation, Institute of Transportation Engineers, 10th Edition, 2017.(1)
ITE Land Use No. 730 - Government Office Building(2)
KSF = 1,000 square feet(3)
ITE Land Use No. 110 - General Light Industrial(4)
ITE Land Use No. 853 - Convenience Market with Gas Pumps(5)
ITE Land Use No. 416 - Campground/Recreational Vehicle Park: no weekday rate so 5x PM Peak Rate was used(6)
OC = occupied campsites(7)
Typically about 60% of Convenience Store trips are expected to be passby trips but the through traffic on US 50 is relatively low. The pass-by trips(8)
were assumed to be only 40 percent to maintain a conservative analysis.



Table 3
95th Percentile Queue Lengths

Gunnison Rising Government Campus Subdivision
Gunnison, CO

LSC #191121; August 2020

2040 Total  
PM Peak (feet)Intersection Location

Highway 50/Ute Lane/Site Access
12EB Left

115EB Through
21EB Right
37WB Left

128WB Through/Right
142NB Left/Though
31NB Right
19SB Approach
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Transportation Impact Study 
Methodology Form 

Prior to starting a traffic impact study, a Methodology Form must be submitted for review and signed by the Region 3 
Access Engineer. It shall be included as part of the study. 

CONTACT INFORMATION 

Consultant:         Name:_______________________________________________________________________________    
Telephone:_______________________________________________________________________________       

Email:_______________________________________________________________________________ 
Developer/Owner Name:_______________________________________________________________________________ 

PROJECT INFORMATION 

Project Name 

Project Location 

Project Description 
(Attached proposed site plan) 

State Highway 

County

Mile Post 

Posted Speed Limit 

TIS ASSUMPTIONS 

Study Years Current Year: Buildout Year: Long Term Year: 

Traffic Assessment Level 
(Provide justification) 

Study Intersections 1. 6. 

2. 7.

3. 8.

4. 9.

5. 10.

Future Growth Rate  OTIS  Regional TDM  Other 

Seasonal Adjustment Factor 

Waltraud
Text Box
Form submitted to CDOT 02/05/2020.



 

Page 2 
 

ASSUMPTIONS CONTINUED 

Project Trip Distribution 
(State assumptions and 
attach sketch that shows 
individual movements.) 

 

Trip Reduction Percentage Internal Capture:  Pass By:  

Multi-Modal:  Other:  

Study Time Periods 
 
(Check all that apply) 

 AM (7-9)  PM (4-6)  Weekday 

 SAT (Midday)  Other 

Existing and Proposed ITE 
Trip Generation Land Use 

 

Analysis Methods 
(Check all that apply) 

 Synchro         or            HCS 

(isolated intersections only) 

 SimTraffic  or   Other 
(closely spaced intersections or when 
known/expected queuing issue)  

 Signal Warrants  Pedestrian/Transit/Bicycle 

 Safety/Sight Distance  Queuing and Storage 

 Other 

Notes and Other 
Assumptions 

 

Crash Data  CDOT will perform a crash data analysis for the highway in the vicinity of the proposed 
access and provide to the consultant. As a part of the study consultant shall recommend 
mitigation measures for any identified safety issues.  

Simulation Input Files Consultant to provide computer files used for analysis with a signed and sealed copy of 
the study. 

 

CDOT INTERNAL USE ONLY 

Review Comments 
 
 
 
 
 
 

 Revise and Resubmit 

Engineer Signature/Date   Approved     
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Access Control R-A: Regional Highway

Highway Designation U.S.
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Year 20 Factor 1.04
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COUNTER MEASURES INC.
1889 YORK STREET

DENVER.COLORADO
303-333-7409

File Name : UTEHWY50
Site Code : 00000015
Start Date : 2/18/2020
Page No : 1

N/S STREET: UTE LANE
E/W STREET: HWY-50
CITY: GUNNISON
COUNTY: GUNNISON

Groups Printed- VEHICLES
UTE LANE
Southbound

HWY-50
Westbound Northbound

HWY-50
Eastbound

Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Int.
Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
06:30 AM 0 0 4 0 0 10 0 0 0 0 0 0 0 16 0 0 30
06:45 AM 0 0 5 0 0 19 0 0 0 0 0 0 1 16 0 0 41

Total 0 0 9 0 0 29 0 0 0 0 0 0 1 32 0 0 71

07:00 AM 0 0 2 0 0 20 0 0 0 0 0 0 0 10 0 0 32
07:15 AM 0 0 5 0 0 22 0 0 0 0 0 0 0 11 0 0 38
07:30 AM 0 0 6 0 0 22 0 0 0 0 0 0 0 22 0 0 50
07:45 AM 1 0 10 0 0 34 3 0 0 0 0 0 1 24 0 0 73

Total 1 0 23 0 0 98 3 0 0 0 0 0 1 67 0 0 193

08:00 AM 0 0 1 0 0 28 0 0 0 0 0 0 0 22 0 0 51
08:15 AM 0 0 3 0 0 29 0 0 0 0 0 0 2 26 0 0 60

Total 0 0 4 0 0 57 0 0 0 0 0 0 2 48 0 0 111

04:00 PM 1 0 4 0 0 29 0 0 0 0 0 0 2 34 0 0 70
04:15 PM 0 0 2 0 0 36 0 0 0 0 0 0 2 21 0 0 61
04:30 PM 0 0 2 0 0 28 0 0 0 0 0 0 1 39 0 0 70
04:45 PM 1 0 1 0 0 46 0 0 0 0 0 0 6 33 0 0 87

Total 2 0 9 0 0 139 0 0 0 0 0 0 11 127 0 0 288

05:00 PM 0 0 3 0 0 25 0 0 0 0 0 0 7 34 0 0 69
05:15 PM 1 0 4 0 0 19 0 0 0 0 0 0 4 29 0 0 57
05:30 PM 0 0 3 0 0 25 1 0 0 0 0 0 1 29 0 0 59
05:45 PM 0 0 5 0 0 25 0 0 0 0 0 0 6 33 0 0 69

Total 1 0 15 0 0 94 1 0 0 0 0 0 18 125 0 0 254

Grand Total 4 0 60 0 0 417 4 0 0 0 0 0 33 399 0 0 917
Apprch % 6.3 0.0 93.8 0.0 0.0 99.0 1.0 0.0 0.0 0.0 0.0 0.0 7.6 92.4 0.0 0.0  

Total % 0.4 0.0 6.5 0.0 0.0 45.5 0.4 0.0 0.0 0.0 0.0 0.0 3.6 43.5 0.0 0.0



COUNTER MEASURES INC.
1889 YORK STREET

DENVER.COLORADO
303-333-7409

File Name : UTEHWY50
Site Code : 00000015
Start Date : 2/18/2020
Page No : 2

N/S STREET: UTE LANE
E/W STREET: HWY-50
CITY: GUNNISON
COUNTY: GUNNISON

UTE LANE
Southbound
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Eastbound

Start
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Total

Peak Hour From 06:30 AM to 08:30 AM - Peak 1 of 1
Intersecti

on 07:30 AM

Volume 1 0 20 0 21 0 113 3 0 116 0 0 0 0 0 3 94 0 0 97 234

Percent 4.8 0.0 95.
2 0.0 0.0 97.

4 2.6 0.0 0.0 0.0 0.0 0.0 3.1 96.
9 0.0 0.0

07:45
Volume 1 0 10 0 11 0 34 3 0 37 0 0 0 0 0 1 24 0 0 25 73

Peak
Factor

0.801

High Int. 07:45 AM 07:45 AM 6:15:00 AM 08:15 AM
Volume 1 0 10 0 11 0 34 3 0 37 0 0 0 0 0 2 26 0 0 28

Peak
Factor

0.47
7

0.78
4

0.86
6
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COUNTER MEASURES INC.
1889 YORK STREET

DENVER.COLORADO
303-333-7409

File Name : UTEHWY50
Site Code : 00000015
Start Date : 2/18/2020
Page No : 2

N/S STREET: UTE LANE
E/W STREET: HWY-50
CITY: GUNNISON
COUNTY: GUNNISON

UTE LANE
Southbound

HWY-50
Westbound Northbound
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Eastbound
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Time Left Thr
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u
Rig

ht
Ped

s
App.
Total Left Thr

u
Rig

ht
Ped

s
App.
Total Left Thr
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Peak Hour From 04:00 PM to 05:45 PM - Peak 1 of 1
Intersecti

on 04:00 PM

Volume 2 0 9 0 11 0 139 0 0 139 0 0 0 0 0 11 127 0 0 138 288

Percent 18.
2 0.0 81.

8 0.0 0.0 100
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0 0.0 0.0

04:45
Volume 1 0 1 0 2 0 46 0 0 46 0 0 0 0 0 6 33 0 0 39 87
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LEVEL OF SERVICE DEFINITIONS
From Highway Capacity Manual, Transportation Research Board, 2016, 6th Edition

SIGNALIZED INTERSECTION LEVEL OF SERVICE (LOS)

LOS

Average
Vehicle Delay

sec/vehicle Operational Characteristics

A <10 seconds Describes operations with low control delay, up to 10 sec/veh. 
This LOS occurs when progression is extremely favorable and
most vehicles arrive during the green phase.  Many vehicles do
not stop at all.  Short cycle lengths may tend to contribute to low
delay values.

B 10 to 20
seconds

Describes operations with control delay greater than 10 seconds
and up to 20 sec/veh.  This level generally occurs with good
progression, short cycle lengths, or both.  More vehicles stop than
with LOS A, causing higher levels of delay.

C 20 to 35
seconds

Describes operations with control delay greater than 20 and up to
35 sec/veh.  These higher delays may result from only fair
progression, longer cycle length, or both.  Individual cycle failures
may begin to appear at this level.  Cycle failure occurs when a
given green phase does not serve queued vehicles, and overflows
occur.  The number of vehicles stopping is significant at this level,
though many still pass through the intersection without stopping.

D 35 to 55 
seconds

Describes operations with control delay greater than 35 and up to
55 sec/veh.  At LOS D, the influence of congestion becomes more
noticeable.  Longer delays may result from some combination of
unfavorable progression, long cycle lengths, and high v/c ratios. 
Many vehicles stop, and the proportion of vehicles not stopping
declines.  Individual cycle failures are noticeable.

E 55 to 80
seconds

Describes operations with control delay greater than 55 and up to
80 sec/veh.  These high delay values generally indicate poor
progression, long cycle lengths, and high v/c ratios.  Individual
cycle failures are frequent.

F >80
seconds

Describes operations with control delay in excess of 80 sec/veh. 
This level, considered unacceptable to most drivers, often occurs
with over-saturation, that is, when arrival flow rates exceed the
capacity of lane groups.  It may also occur at high v/c ratios with
many individual cycle failures.  Poor progression and long cycle
lengths may also contribute significantly to high delay levels.



LEVEL OF SERVICE DEFINITIONS
From Highway Capacity Manual, Transportation Research Board, 2016, 6th Edition

UNSIGNALIZED INTERSECTION LEVEL OF SERVICE (LOS) 
Applicable to Two-Way Stop Control, All-Way Stop Control, and Roundabouts

LOS

Average
Vehicle Control

Delay Operational Characteristics

A <10 seconds Normally, vehicles on the stop-controlled approach only have to
wait up to 10 seconds before being able to clear the intersection. 
Left-turning vehicles on the uncontrolled street do not have to wait
to make their turn.

B 10 to 15
seconds

Vehicles on the stop-controlled approach will experience delays
before being able to clear the intersection. The delay could be up
to 15 seconds. Left-turning vehicles on the uncontrolled street
may have to wait to make their turn.

C 15 to 25
seconds

Vehicles on the stop-controlled approach can expect delays in the
range of 15 to 25 seconds before clearing the intersection. 
Motorists may begin to take chances due to the long delays,
thereby posing a safety risk to through traffic. Left-turning vehicles
on the uncontrolled street will now be required to wait to make
their turn causing a queue to be created in the turn lane.

D 25 to 35
seconds

This is the point at which a traffic signal may be warranted for this
intersection. The delays for the stop-controlled intersection are not
considered to be excessive. The length of the queue may begin to
block other public and private access points.

E 35 to 50
seconds

The delays for all critical traffic movements are considered to be
unacceptable. The length of the queues for the stop-controlled
approaches as well as the left-turn movements are extremely long. 
There is a high probability that this intersection will meet traffic
signal warrants. The ability to install a traffic signal is affected by
the location of other existing traffic signals. Consideration may be
given to restricting the accesses by eliminating the left-turn move-
ments from and to the stop-controlled approach.

F >50 seconds The delay for the critical traffic movements are probably in excess
of 100 seconds. The length of the queues are extremely long.
Motorists are selecting alternative routes due to the long delays.
The only remedy for these long delays is installing a traffic signal
or restricting the accesses. The potential for accidents at this inter-
section are extremely high due to motorist taking more risky
chances. If the median permits, motorists begin making two-stage
left-turns.



HCM 6th TWSC Existing
3: Highway 50 & Ute Lane AM Peak

Synchro 10 Report
CSM

Intersection
Int Delay, s/veh 0.7

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 5 213 257 5 2 30
Future Vol, veh/h 5 213 257 5 2 30
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 140 - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 84 84 84 84 84 84
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 6 254 306 6 2 36
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 312 0 - 0 575 309
          Stage 1 - - - - 309 -
          Stage 2 - - - - 266 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 1248 - - - 480 731
          Stage 1 - - - - 745 -
          Stage 2 - - - - 779 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1248 - - - 478 731
Mov Cap-2 Maneuver - - - - 564 -
          Stage 1 - - - - 741 -
          Stage 2 - - - - 779 -
 

Approach EB WB SB
HCM Control Delay, s 0.2 0 10.3
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1248 - - - 718
HCM Lane V/C Ratio 0.005 - - - 0.053
HCM Control Delay (s) 7.9 - - - 10.3
HCM Lane LOS A - - - B
HCM 95th %tile Q(veh) 0 - - - 0.2



HCM 6th TWSC Existing
3: Highway 50 & Ute Lane PM Peak

Synchro 10 Report
CSM

Intersection
Int Delay, s/veh 0.5

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 17 288 316 1 3 14
Future Vol, veh/h 17 288 316 1 3 14
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 140 - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 86 86 86 86 86 86
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 20 335 367 1 3 16
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 368 0 - 0 743 368
          Stage 1 - - - - 368 -
          Stage 2 - - - - 375 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 1191 - - - 383 677
          Stage 1 - - - - 700 -
          Stage 2 - - - - 695 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1191 - - - 376 677
Mov Cap-2 Maneuver - - - - 487 -
          Stage 1 - - - - 688 -
          Stage 2 - - - - 695 -
 

Approach EB WB SB
HCM Control Delay, s 0.5 0 10.9
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1191 - - - 633
HCM Lane V/C Ratio 0.017 - - - 0.031
HCM Control Delay (s) 8.1 - - - 10.9
HCM Lane LOS A - - - B
HCM 95th %tile Q(veh) 0.1 - - - 0.1



HCM 2010 TWSC 2024 Background
3: Highway 50 & Ute Lane AM Peak

Synchro 10 Report
CSM

Intersection
Int Delay, s/veh 0.7

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 5 215 259 5 2 30
Future Vol, veh/h 5 215 259 5 2 30
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 140 - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 84 84 84 84 84 84
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 6 256 308 6 2 36
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 314 0 - 0 579 311
          Stage 1 - - - - 311 -
          Stage 2 - - - - 268 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 1246 - - - 477 729
          Stage 1 - - - - 743 -
          Stage 2 - - - - 777 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1246 - - - 475 729
Mov Cap-2 Maneuver - - - - 562 -
          Stage 1 - - - - 739 -
          Stage 2 - - - - 777 -
 

Approach EB WB SB
HCM Control Delay, s 0.2 0 10.3
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1246 - - - 716
HCM Lane V/C Ratio 0.005 - - - 0.053
HCM Control Delay (s) 7.9 - - - 10.3
HCM Lane LOS A - - - B
HCM 95th %tile Q(veh) 0 - - - 0.2



HCM 6th TWSC 2024 Background
3: Highway 50 & Ute Lane PM Peak

Synchro 10 Report
CSM

Intersection
Int Delay, s/veh 0.5

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 17 290 319 1 3 14
Future Vol, veh/h 17 290 319 1 3 14
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 140 - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 86 86 86 86 86 86
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 20 337 371 1 3 16
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 372 0 - 0 749 372
          Stage 1 - - - - 372 -
          Stage 2 - - - - 377 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 1186 - - - 379 674
          Stage 1 - - - - 697 -
          Stage 2 - - - - 694 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1186 - - - 373 674
Mov Cap-2 Maneuver - - - - 485 -
          Stage 1 - - - - 685 -
          Stage 2 - - - - 694 -
 

Approach EB WB SB
HCM Control Delay, s 0.4 0 10.9
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1186 - - - 631
HCM Lane V/C Ratio 0.017 - - - 0.031
HCM Control Delay (s) 8.1 - - - 10.9
HCM Lane LOS A - - - B
HCM 95th %tile Q(veh) 0.1 - - - 0.1



HCM 6th TWSC 2024 Total
3: Site Access/Ute Lane & Highway 50 AM Peak

Synchro 10 Report
CSM

Intersection
Int Delay, s/veh 3.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 197 110 45 237 5 84 2 34 2 2 30
Future Vol, veh/h 5 197 110 45 237 5 84 2 34 2 2 30
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - Free - - None
Storage Length 140 - 100 100 - - - - 0 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 88 88 88 88 88 88 88 88 88 88 88 88
Heavy Vehicles, % 2 2 4 4 2 2 4 4 4 2 4 2
Mvmt Flow 6 224 125 51 269 6 95 2 39 2 2 34
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 275 0 0 349 0 0 628 613 - 674 735 272
          Stage 1 - - - - - - 236 236 - 374 374 -
          Stage 2 - - - - - - 392 377 - 300 361 -
Critical Hdwy 4.12 - - 4.14 - - 7.14 6.54 - 7.12 6.54 6.22
Critical Hdwy Stg 1 - - - - - - 6.14 5.54 - 6.12 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.14 5.54 - 6.12 5.54 -
Follow-up Hdwy 2.218 - - 2.236 - - 3.536 4.036 - 3.518 4.036 3.318
Pot Cap-1 Maneuver 1288 - - 1199 - - 393 405 0 368 344 767
          Stage 1 - - - - - - 763 706 0 647 614 -
          Stage 2 - - - - - - 629 612 0 709 622 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1288 - - 1199 - - 360 386 - 353 327 767
Mov Cap-2 Maneuver - - - - - - 360 386 - 353 327 -
          Stage 1 - - - - - - 759 702 - 644 588 -
          Stage 2 - - - - - - 573 586 - 703 619 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.1 1.3 18.6 10.7
HCM LOS C B
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 361 - 1288 - - 1199 - - 668
HCM Lane V/C Ratio 0.271 - 0.004 - - 0.043 - - 0.058
HCM Control Delay (s) 18.6 0 7.8 - - 8.1 - - 10.7
HCM Lane LOS C A A - - A - - B
HCM 95th %tile Q(veh) 1.1 - 0 - - 0.1 - - 0.2



HCM 2010 TWSC 2024 Total
3: Site Access/Ute Lane & Highway 50 PM Peak

Synchro 10 Report
CSM

Intersection
Int Delay, s/veh 4.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 17 266 90 41 294 1 107 2 45 3 2 14
Future Vol, veh/h 17 266 90 41 294 1 107 2 45 3 2 14
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 140 - 100 100 - - - - 0 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 88 88 88 88 88 88 88 88 88 88 88 88
Heavy Vehicles, % 2 2 4 4 2 2 4 4 4 2 4 2
Mvmt Flow 19 302 102 47 334 1 122 2 51 3 2 16
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 335 0 0 404 0 0 778 769 302 847 871 335
          Stage 1 - - - - - - 340 340 - 429 429 -
          Stage 2 - - - - - - 438 429 - 418 442 -
Critical Hdwy 4.12 - - 4.14 - - 7.14 6.54 6.24 7.12 6.54 6.22
Critical Hdwy Stg 1 - - - - - - 6.14 5.54 - 6.12 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.14 5.54 - 6.12 5.54 -
Follow-up Hdwy 2.218 - - 2.236 - - 3.536 4.036 3.336 3.518 4.036 3.318
Pot Cap-1 Maneuver 1224 - - 1144 - - 311 329 733 282 287 707
          Stage 1 - - - - - - 671 636 - 604 581 -
          Stage 2 - - - - - - 594 581 - 612 573 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1224 - - 1144 - - 289 311 733 250 271 707
Mov Cap-2 Maneuver - - - - - - 289 311 - 250 271 -
          Stage 1 - - - - - - 660 626 - 594 557 -
          Stage 2 - - - - - - 555 557 - 558 564 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.4 1 21.8 12.8
HCM LOS C B
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 289 733 1224 - - 1144 - - 485
HCM Lane V/C Ratio 0.429 0.07 0.016 - - 0.041 - - 0.045
HCM Control Delay (s) 26.5 10.3 8 - - 8.3 - - 12.8
HCM Lane LOS D B A - - A - - B
HCM 95th %tile Q(veh) 2 0.2 0 - - 0.1 - - 0.1



HCM 6th TWSC 2040 Background
3: Highway 50 & Ute Lane AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.7

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 5 222 267 5 2 30
Future Vol, veh/h 5 222 267 5 2 30
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 140 - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 84 84 84 84 84 84
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 6 264 318 6 2 36
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 324 0 - 0 597 321
          Stage 1 - - - - 321 -
          Stage 2 - - - - 276 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 1236 - - - 466 720
          Stage 1 - - - - 735 -
          Stage 2 - - - - 771 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1236 - - - 464 720
Mov Cap-2 Maneuver - - - - 554 -
          Stage 1 - - - - 731 -
          Stage 2 - - - - 771 -
 

Approach EB WB SB
HCM Control Delay, s 0.2 0 10.4
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1236 - - - 707
HCM Lane V/C Ratio 0.005 - - - 0.054
HCM Control Delay (s) 7.9 - - - 10.4
HCM Lane LOS A - - - B
HCM 95th %tile Q(veh) 0 - - - 0.2



HCM 6th TWSC 2040 Background
3: Highway 50 & Ute Lane PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.5

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 17 300 329 1 3 14
Future Vol, veh/h 17 300 329 1 3 14
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 140 - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 86 86 86 86 86 86
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 20 349 383 1 3 16
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 384 0 - 0 773 384
          Stage 1 - - - - 384 -
          Stage 2 - - - - 389 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 1174 - - - 367 664
          Stage 1 - - - - 688 -
          Stage 2 - - - - 685 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1174 - - - 361 664
Mov Cap-2 Maneuver - - - - 475 -
          Stage 1 - - - - 676 -
          Stage 2 - - - - 685 -
 

Approach EB WB SB
HCM Control Delay, s 0.4 0 11
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1174 - - - 620
HCM Lane V/C Ratio 0.017 - - - 0.032
HCM Control Delay (s) 8.1 - - - 11
HCM Lane LOS A - - - B
HCM 95th %tile Q(veh) 0.1 - - - 0.1



HCM 6th TWSC 2040 Total
3: Site Access/Ute Lane & Highway 50 AM Peak

Synchro 10 Report
CSM

Intersection
Int Delay, s/veh 5.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 204 164 67 245 5 116 2 57 2 2 30
Future Vol, veh/h 5 204 164 67 245 5 116 2 57 2 2 30
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 140 - 100 100 - - - - 0 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 88 88 88 88 88 88 88 88 88 88 88 88
Heavy Vehicles, % 2 2 20 20 2 2 20 20 20 2 20 2
Mvmt Flow 6 232 186 76 278 6 132 2 65 2 2 34
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 284 0 0 418 0 0 695 680 232 804 863 281
          Stage 1 - - - - - - 244 244 - 433 433 -
          Stage 2 - - - - - - 451 436 - 371 430 -
Critical Hdwy 4.12 - - 4.3 - - 7.3 6.7 6.4 7.12 6.7 6.22
Critical Hdwy Stg 1 - - - - - - 6.3 5.7 - 6.12 5.7 -
Critical Hdwy Stg 2 - - - - - - 6.3 5.7 - 6.12 5.7 -
Follow-up Hdwy 2.218 - - 2.38 - - 3.68 4.18 3.48 3.518 4.18 3.318
Pot Cap-1 Maneuver 1278 - - 1051 - - 334 351 765 301 274 758
          Stage 1 - - - - - - 721 672 - 601 552 -
          Stage 2 - - - - - - 555 550 - 649 554 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1278 - - 1051 - - 298 324 765 258 253 758
Mov Cap-2 Maneuver - - - - - - 298 324 - 258 253 -
          Stage 1 - - - - - - 717 669 - 598 512 -
          Stage 2 - - - - - - 490 510 - 589 551 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.1 1.8 21.2 11.2
HCM LOS C B
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 298 765 1278 - - 1051 - - 616
HCM Lane V/C Ratio 0.45 0.085 0.004 - - 0.072 - - 0.063
HCM Control Delay (s) 26.6 10.1 7.8 - - 8.7 - - 11.2
HCM Lane LOS D B A - - A - - B
HCM 95th %tile Q(veh) 2.2 0.3 0 - - 0.2 - - 0.2



HCM 6th TWSC 2040 Total
3: Site Access/Ute Lane & Highway 50 PM Peak

Synchro 10 Report
CSM

Intersection
Int Delay, s/veh 9.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 17 276 123 69 304 1 147 2 65 3 2 14
Future Vol, veh/h 17 276 123 69 304 1 147 2 65 3 2 14
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 140 - 100 100 - - - - 0 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 88 88 88 88 88 88 88 88 88 88 88 88
Heavy Vehicles, % 2 2 20 20 2 2 20 20 20 2 20 2
Mvmt Flow 19 314 140 78 345 1 167 2 74 3 2 16
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 346 0 0 454 0 0 863 854 314 962 994 346
          Stage 1 - - - - - - 352 352 - 502 502 -
          Stage 2 - - - - - - 511 502 - 460 492 -
Critical Hdwy 4.12 - - 4.3 - - 7.3 6.7 6.4 7.12 6.7 6.22
Critical Hdwy Stg 1 - - - - - - 6.3 5.7 - 6.12 5.7 -
Critical Hdwy Stg 2 - - - - - - 6.3 5.7 - 6.12 5.7 -
Follow-up Hdwy 2.218 - - 2.38 - - 3.68 4.18 3.48 3.518 4.18 3.318
Pot Cap-1 Maneuver 1213 - - 1018 - - 256 277 686 235 228 697
          Stage 1 - - - - - - 629 601 - 552 513 -
          Stage 2 - - - - - - 514 513 - 581 519 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1213 - - 1018 - - 231 252 686 194 207 697
Mov Cap-2 Maneuver - - - - - - 231 252 - 194 207 -
          Stage 1 - - - - - - 619 591 - 543 473 -
          Stage 2 - - - - - - 462 473 - 508 511 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.3 1.6 40.9 14
HCM LOS E B
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 231 686 1213 - - 1018 - - 420
HCM Lane V/C Ratio 0.733 0.108 0.016 - - 0.077 - - 0.051
HCM Control Delay (s) 54 10.9 8 - - 8.8 - - 14
HCM Lane LOS F B A - - A - - B
HCM 95th %tile Q(veh) 5 0.4 0 - - 0.2 - - 0.2



Lanes, Volumes, Timings 2040 Total
3: Site Access/Ute Lane & Highway 50 PM Peak - traffic signal

Synchro 10 Report
CSM

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 17 276 123 69 304 1 147 2 65 3 2 14
Future Volume (vph) 17 276 123 69 304 1 147 2 65 3 2 14
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 140 100 100 0 0 0 0 0
Storage Lanes 1 1 1 0 0 1 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.899
Flt Protected 0.950 0.950 0.953 0.993
Satd. Flow (prot) 1770 1863 1346 1504 1863 0 0 1509 1346 0 1634 0
Flt Permitted 0.554 0.577 0.714 0.962
Satd. Flow (perm) 1032 1863 1346 914 1863 0 0 1131 1346 0 1583 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 134 71 15
Link Speed (mph) 65 65 30 30
Link Distance (ft) 1490 1465 936 1270
Travel Time (s) 15.6 15.4 21.3 28.9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 2% 20% 20% 2% 2% 20% 20% 20% 2% 20% 2%
Adj. Flow (vph) 18 300 134 75 330 1 160 2 71 3 2 15
Shared Lane Traffic (%)
Lane Group Flow (vph) 18 300 134 75 331 0 0 162 71 0 20 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane Yes
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 1 2 1 2 1 1 2
Detector Template Left Thru Right Left Thru Left Thru Right Left Thru
Leading Detector (ft) 20 100 20 20 100 20 100 20 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 20 6 20 6 20 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm Perm NA Perm NA Perm Perm NA
Protected Phases 4 8 2 6



Lanes, Volumes, Timings 2040 Total
3: Site Access/Ute Lane & Highway 50 PM Peak - traffic signal

Synchro 10 Report
CSM

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Permitted Phases 4 4 8 2 2 6
Detector Phase 4 4 4 8 8 2 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 23.5 23.5 23.5 23.5 23.5 23.0 23.0 23.0 23.0 23.0
Total Split (s) 60.0 60.0 60.0 60.0 60.0 30.0 30.0 30.0 30.0 30.0
Total Split (%) 66.7% 66.7% 66.7% 66.7% 66.7% 33.3% 33.3% 33.3% 33.3% 33.3%
Maximum Green (s) 54.5 54.5 54.5 54.5 54.5 25.0 25.0 25.0 25.0 25.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Max Max Max Max Max None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 57.7 57.7 57.7 57.7 57.7 17.1 17.1 17.1
Actuated g/C Ratio 0.68 0.68 0.68 0.68 0.68 0.20 0.20 0.20
v/c Ratio 0.03 0.24 0.14 0.12 0.26 0.72 0.22 0.06
Control Delay 6.4 6.8 1.7 6.9 7.0 48.6 8.4 14.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.4 6.8 1.7 6.9 7.0 48.6 8.4 14.4
LOS A A A A A D A B
Approach Delay 5.3 7.0 36.3 14.4
Approach LOS A A D B

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 85.3
Natural Cycle: 50
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 12.6 Intersection LOS: B
Intersection Capacity Utilization 48.5% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     3: Site Access/Ute Lane & Highway 50



Queues 2040 Total
3: Site Access/Ute Lane & Highway 50 PM Peak - traffic signal

Synchro 10 Report
CSM

Lane Group EBL EBT EBR WBL WBT NBT NBR SBT
Lane Group Flow (vph) 18 300 134 75 331 162 71 20
v/c Ratio 0.03 0.24 0.14 0.12 0.26 0.72 0.22 0.06
Control Delay 6.4 6.8 1.7 6.9 7.0 48.5 8.4 14.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.4 6.8 1.7 6.9 7.0 48.5 8.4 14.4
Queue Length 50th (ft) 3 53 0 12 59 77 0 2
Queue Length 95th (ft) 12 115 21 37 128 142 31 19
Internal Link Dist (ft) 1410 1385 856 1190
Turn Bay Length (ft) 140 100 100
Base Capacity (vph) 697 1259 953 617 1259 332 445 475
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.24 0.14 0.12 0.26 0.49 0.16 0.04

Intersection Summary
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PROPOSED ROUNDABOUT 

Location: 050A & Access B, Gunnison, CO, MP 158.50 

Traffic Volume Source: Gunnison Rising Access Points A and B Traffic Impact Analysis (TIA) 

prepared by LSC Transportation Consultants, Inc. dated February 25, 2021 

Analysis Parameters:  Truck Percentages = 2% (all movements) 
    Peak Hour Factor (PHF) = 0.90 

Design Parameters:  

Table 1 

PARAMETER Single-lane Roundabout 

Approach road half-width, ft 12.0 

Entry width, ft (effective width, not physical width) 13.0 

Effective flare length, ft 65.0 

Entry radius, ft Varies, 65 – 85 

Inscribed circle diameter, ft 130 

PHI – Conflict (entry) angle, deg 25.0 

Splitter Island Length from ICD, ft (along Hwy 50) 350 

Nominal widths on approaches (FOC to FOC), ft 18.0 

Circulating Width, ft 20.0 

Design Vehicle WB-67 

Notes: 

1. The splitter island length along Hwy 50 has been increased from a typical high-speed 

approach value of 200ft to 350ft to account for the 65mph posted speed limit. This additional 

splitter island length assists with the transitional zone where approaching motorist speed is 

being slowed down via the use of horizontal curvature and the introduction of a physical 

raised divider (the splitter island). Superelevation within 500ft of the ICD of the roundabout 

should be prohibited to ensure driver eye height maintains a constant visual of roadway 

surface along the approach to the roundabout. 

2. The intersection’s average daily volume is well below the typical threshold of a single-lane 

roundabout daily capacity of 20,000 to 25,000 vpd. This level of daily traffic converted to peak 

hour traffic would not be foreseen to create any type of capacity constraint for the proposed 

single-lane roundabout scenario. 
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Results: 

Table 2 – Year 2041 Roundabout Capacity Analysis 

 

MODEL 

 EAST LEG 

– WB 

Approach 

NORTH 

LEG – SB 

Approach 

WEST 

LEG – EB 

Approach 

SOUTH LEG – 

Northbound 

Approach 

OVERALL 

INTERSECTION 

Arcady AM Peak 5.8 (A) 4.8 (A) 6.0 (A) 5.0 (A) 5.7 (A) 

 PM Peak 6.4 (A) 4.9 (A) 6.2 (A) 5.5 (A) 6.1 (A) 

HCM 6 AM Peak 9.1 (A) 9.6 (A) 8.1 (A) 5.6 (A) 8.6 (A) 

 PM Peak 13.8 (B) 8.5 (A) 11.2 (B) 9.4 (A) 11.8 (B) 

 

Right-of-Way: 

Approximate right-of-way boundaries have been sketched on Exhibit 1.0 based on the Gunnison 

County Map Viewer tool sourced from https://gis.gunnisoncounty.org/default_map.aspx. The southern 

leg of the proposed roundabout would assume to be provided with sufficient ROW width at the time 

the adjacent development files its plat documents. 

 

Above: 130ft ICD roundabout southern leg. Red line represents ROW boundary traced from the Gunnison 
County Map Viewer database. 
  



       Page 4 

kimley-horn.com 4582 South Ulster Street, Suite 1500, Denver, CO 80237 303-228-2300 

 

Sight Distance: 

 
Above: Eastbound view near the proposed roundabout intersection (Source: Google Earth) 

The longitudinal grade of Hwy 50 is relatively flat adjacent to the proposed intersection location. The 

topography to the north is steeply upward and to the south is steeply downward. Associated vertical 

sight distance checks will be important during the engineering phase to maintain reciprocal sight 

distance for motorists and stopping sight distance for approaching, circulating, and exiting vehicles. 

 

Conclusion: 

it is recommended a single-lane roundabout be further considered at the subject intersection by 

performing right-of-way boundary survey and preliminary engineering design to determine if other 

limiting factors may be present at this location. 
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Methodology: 

The anticipated capacity of the proposed roundabout intersection was analyzed using Junctions 10 

roundabout design and capacity analysis software.  Two models were created and analyzed to compare 

a range of predicted capacity based on an empirical model (Arcady) and the current U.S. roundabout 

capacity model (HCM 6th Edition).  

Arcady (Assessment of Roundabout Capacity and Delay) is a roundabout capacity model based on 

U.K. empirical research into geometry-capacity relationships. The findings on capacity performance 

for U.S. roundabouts to-date and our experience suggests a reduction in the Arcady capacity 

assumed for modeling this type of intersection as a roundabout is appropriate. The Arcady analysis 

includes a capacity equation reduction of 10% for the design year (2041) analysis. Since Arcady is an 

empirical data-based model, design parameters have been assigned to analyze the roundabout 

concept design. The parameters in Table 1 were assigned to the Concept Design (Exhibit 1.0 – 

Appendix A) as well as the Arcady roundabout capacity model. 
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APPENDIX A: 
 
Exhibit 1.0 – Roundabout Concept Design 
Exhibit 1.1 – Fastest Path Speed Performance Checks 
Exhibit 1.2 – AutoTURN® Truck Turning Paths 
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APPENDIX B: 
 

Design Year Traffic Volumes (Year 2041) 
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APPENDIX C: 
 

Roundabout Capacity Analysis Report (Arcady model) 
  



Filename: Location #2 Gunnison Arcady Model Year 2041 Traffic.j10
Path: \\Kimley-Horn.com\SE_ATL\ATL_Roadway\000 ROUNDABOUTS\2021\CDOT\CDOT Feasibility
Studies\02 50A New Int Gunnison\01_CALCS
Report generation date: 9/3/2021 10:15:44 AM

»2041, AM
»2041, PM

Summary of intersection performance

Junctions 10
ARCADY 10 - Roundabout Module

Version: 10.0.1.1519
© Copyright TRL Software Limited, 2021

For sales and distribution information, program advice and maintenance, contact TRL Software:
+44 (0)1344 379777     software@trl.co.uk trlsoftware.com

The users of this computer program for the solution of an engineering problem are in no way relieved of their responsibility for the
correctness of the solution

AM PM
Set
ID

Q
(Veh)

Q95
(Veh)

Delay
(s) V/C LOS Int Del

(s) Int LOS Res
Cap

Set
ID

Q
(Veh)

Q95
(Veh)

Delay
(s) V/C LOS Int Del

(s) Int LOS Res
Cap

2041
Leg 1

D1

0.6 2.1 5.77 0.38 A

5.68 A

112
%

[Leg
3]

D2

0.7 2.7 6.35 0.42 A

6.07 A

92
%

[Leg
1]

Leg 2 0.1 0.5 4.79 0.05 A 0.0 0.5 4.89 0.03 A
Leg 3 0.7 1.9 6.03 0.43 A 0.8 2.4 6.19 0.44 A
Leg 4 0.3 1.2 4.95 0.22 A 0.4 1.1 5.47 0.26 A

There are warnings associated with one or more model runs - see the 'Data Errors and Warnings' tables for each Analysis or Demand Set.

Values shown are the highest values encountered over all time segments. Delay is the maximum value of Av. delay per arriving vehicle. Int LOS and Int
Del are demand-weighted Av.s. Res Cap indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis
Options) is met.

File summary

Units

Analysis Options

File Description
Title
Location
Site number
Date 8/12/2021
Version
Status (new file)
Identifier
Client
Jobnumber
Analyst KIMLEY-HORN\Jay.VonAhsen
Description

Distance units Speed units Traffic units input Traffic units results Flow units Av. delay units Total delay units Rate of delay units
ft mph Veh Veh perHour s -Min perMin
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Demand Set Summary

Analysis Set Details

Vehicle
length

(ft)

Calculate
Q

Percentiles

Calculate
detailed

queueing
delay

Show
lane

queues
in feet /
metres

Show all
PICADY
stream

intercepts

Calculate
residual
capacity

Residual
capacity
criteria

type

V/C
Threshold

Av. Delay
threshold

(s)

Q
threshold

(PCE)

Use
iterations
with HCM

roundabouts

Max number
of iterations

for
roundabouts

18.86 ü ü Delay 0.85 36.00 20.00 500

ID Scenario
name

Time Period
name

Traffic profile
type

Start time
(HH:mm)

Finish time
(HH:mm)

Time segment length
(min)

Run
automatically

D1 2041 AM PHF 08:00 09:00 15 ü

D2 2041 PM ONE HOUR 17:00 18:30 15 ü

ID Include in report Network flow scaling factor (%) Network capacity scaling factor (%)
A1 ü 100.000 100.000

Page 2 of 10

9/3/2021file:///C:/Users/venkat.muthukumar/AppData/Local/TempLocation%20#2%20Gunnison%2...



2041, AM
Data Errors and Warnings

Intersection Network

Intersections

Intersection Network

Legs

Legs

Roundabout Geometry

Slope / Intercept / Capacity

Leg Intercept Adjustments

Roundabout Slope and Intercept used in model

The slope and intercept shown above include any corrections and adjustments.

Severity Area Item Description
Warning Queue variations Analysis Options Q percentiles may be unreliable if the mean queue in any time segment is very low or very high.

Intersection Name Intersection type Use circulating lanes Leg order Int Del (s) Int LOS
1 untitled Standard Roundabout 1, 2, 3, 4 5.68 A

Driving side Lighting Res Cap (%) First leg reaching threshold Network delay (s) Network LOS
Right Normal/unknown 112 Leg 3 5.68 A

Leg Name Description No yield line
1 untitled
2 untitled
3 untitled
4 untitled

Leg V (ft) E (ft) l' (ft) R (ft) D (ft) PHI (deg) Entry only Exit only
1 12.00 13.00 65.0 75.0 130.0 25.0
2 12.00 13.00 65.0 64.0 130.0 25.0
3 12.00 13.00 65.0 84.0 130.0 25.0
4 12.00 13.00 65.0 65.0 130.0 25.0

Leg Type Reason Intercept Adj (%)
1 Percentage 90.00
2 Percentage 90.00
3 Percentage 90.00
4 Percentage 90.00

Leg Final slope Final intercept (PCE/hr)
1 0.555 1102
2 0.551 1094
3 0.557 1107
4 0.551 1095
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Traffic Demand

Demand Set Details

Demand overview (Traffic)

Peak Hour Factor Data (Traffic)

Origin-Destination Data

Vehicle Mix

Results

Results Summary for whole modelled period

ID Scenario
name

Time Period
name

Traffic profile
type

Start time
(HH:mm)

Finish time
(HH:mm)

Time segment length
(min)

Run
automatically

D1 2041 AM PHF 08:00 09:00 15 ü

Vehicle mix varies over turn Vehicle mix varies over entry Vehicle mix source PCE Factor for a Truck (PCE)

ü ü Truck %s 2.00

Leg Linked leg Profile type Use O-D data Av. Demand (Veh/hr) Scaling Factor (%)
1 PHF ü 317 100.000

2 PHF ü 34 100.000

3 PHF ü 373 100.000

4 PHF ü 175 100.000

Leg Hourly volume (Veh/hr) Peak hour factor Peak time segment
1 317 0.84 SecondQuarter
2 34 0.84 SecondQuarter
3 373 0.84 SecondQuarter
4 175 0.84 SecondQuarter

Demand (Veh/hr)
To

From

 1  2  3  4
 1 0 5 245 67
 2 2 0 30 2
 3 204 5 0 164
 4 57 2 116 0

Truck %s
To

From

 1  2  3  4
 1 2 2 2 2
 2 2 2 2 2
 3 2 2 2 2
 4 2 2 2 2

Leg Max V/C Max Delay (s) Max Q (Veh) Max Q95 (Veh) Max LOS Av. Demand
(Veh/hr)

Total Intersection
Arrivals (Veh)

1 0.38 5.77 0.6 2.1 A 317 317
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Main Results for each time segment

08:00 - 08:15

08:15 - 08:30

08:30 - 08:45

08:45 - 09:00

Q Variation Results for each time segment

08:00 - 08:15

08:15 - 08:30

2 0.05 4.79 0.1 0.5 A 34 34
3 0.43 6.03 0.7 1.9 A 373 373
4 0.22 4.95 0.3 1.2 A 175 175

Leg
Total

Demand
(Veh/hr)

Intersection
Arrivals

(Veh)

Circulating
flow

(Veh/hr)
Capacity
(Veh/hr) V/C Throughput

(Veh/hr)
Throughput

(exit)
(Veh/hr)

Start
queue
(Veh)

End
queue
(Veh)

Delay
(s)

Unsignalised
level of
service

1 277 69 107 1021 0.271 275 228 0.0 0.4 4.817 A
2 30 7 372 868 0.034 30 10 0.0 0.0 4.294 A
3 326 81 62 1051 0.310 324 340 0.0 0.4 4.940 A
4 153 38 183 972 0.157 152 202 0.0 0.2 4.385 A

Leg
Total

Demand
(Veh/hr)

Intersection
Arrivals

(Veh)

Circulating
flow

(Veh/hr)
Capacity
(Veh/hr) V/C Throughput

(Veh/hr)
Throughput

(exit)
(Veh/hr)

Start
queue
(Veh)

End
queue
(Veh)

Delay
(s)

Unsignalised
level of
service

1 377 94 146 999 0.378 376 312 0.4 0.6 5.772 A
2 40 10 508 793 0.051 40 14 0.0 0.1 4.786 A
3 444 111 84 1038 0.428 443 464 0.4 0.7 6.035 A
4 208 52 251 935 0.223 208 277 0.2 0.3 4.948 A

Leg
Total

Demand
(Veh/hr)

Intersection
Arrivals

(Veh)

Circulating
flow

(Veh/hr)
Capacity
(Veh/hr) V/C Throughput

(Veh/hr)
Throughput

(exit)
(Veh/hr)

Start
queue
(Veh)

End
queue
(Veh)

Delay
(s)

Unsignalised
level of
service

1 337 84 131 1008 0.335 338 280 0.6 0.5 5.374 A
2 36 9 456 822 0.044 36 13 0.1 0.0 4.585 A
3 397 99 76 1043 0.380 397 416 0.7 0.6 5.579 A
4 186 47 225 950 0.196 186 248 0.3 0.2 4.717 A

Leg
Total

Demand
(Veh/hr)

Intersection
Arrivals

(Veh)

Circulating
flow

(Veh/hr)
Capacity
(Veh/hr) V/C Throughput

(Veh/hr)
Throughput

(exit)
(Veh/hr)

Start
queue
(Veh)

End
queue
(Veh)

Delay
(s)

Unsignalised
level of
service

1 277 69 108 1021 0.271 277 230 0.5 0.4 4.845 A
2 30 7 374 866 0.034 30 10 0.0 0.0 4.302 A
3 326 81 62 1051 0.310 326 342 0.6 0.5 4.974 A
4 153 38 185 972 0.157 153 204 0.2 0.2 4.398 A

Leg Mean
(Veh)

Q05
(Veh)

Q50
(Veh)

Q90
(Veh)

Q95
(Veh)

Percentile
message

Marker
message

Probability of reaching or
exceeding marker

Probability of exactly
reaching marker

1 0.37 0.00 0.00 0.37 0.37 N/A N/A
2 0.04 0.03 0.25 0.45 0.48 N/A N/A
3 0.45 0.00 0.00 0.45 0.45 N/A N/A
4 0.19 0.00 0.00 0.19 0.19 N/A N/A

Leg Mean
(Veh)

Q05
(Veh)

Q50
(Veh)

Q90
(Veh)

Q95
(Veh)

Percentile
message

Marker
message

Probability of reaching or
exceeding marker

Probability of exactly
reaching marker
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08:30 - 08:45

08:45 - 09:00

1 0.60 0.03 0.25 0.60 0.60 N/A N/A
2 0.05 0.03 0.26 0.46 0.49 N/A N/A
3 0.74 0.03 0.26 0.74 0.74 N/A N/A
4 0.28 0.03 0.25 0.46 0.48 N/A N/A

Leg Mean
(Veh)

Q05
(Veh)

Q50
(Veh)

Q90
(Veh)

Q95
(Veh)

Percentile
message

Marker
message

Probability of reaching or
exceeding marker

Probability of exactly
reaching marker

1 0.51 0.03 0.29 0.98 2.15 N/A N/A
2 0.05 0.00 0.00 0.05 0.05 N/A N/A
3 0.62 0.03 0.28 0.62 1.95 N/A N/A
4 0.25 0.03 0.29 0.78 1.15 N/A N/A

Leg Mean
(Veh)

Q05
(Veh)

Q50
(Veh)

Q90
(Veh)

Q95
(Veh)

Percentile
message

Marker
message

Probability of reaching or
exceeding marker

Probability of exactly
reaching marker

1 0.37 0.00 0.00 0.37 0.37 N/A N/A
2 0.04 0.00 0.00 0.04 0.04 N/A N/A
3 0.45 0.00 0.00 0.45 0.45 N/A N/A
4 0.19 0.00 0.00 0.19 0.19 N/A N/A
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2041, PM
Data Errors and Warnings

Intersection Network

Intersections

Intersection Network

Traffic Demand

Demand Set Details

Demand overview (Traffic)

Origin-Destination Data

Vehicle Mix

Severity Area Item Description
Warning Queue variations Analysis Options Q percentiles may be unreliable if the mean queue in any time segment is very low or very high.

Intersection Name Intersection type Use circulating lanes Leg order Int Del (s) Int LOS
1 untitled Standard Roundabout 1, 2, 3, 4 6.07 A

Driving side Lighting Res Cap (%) First leg reaching threshold Network delay (s) Network LOS
Right Normal/unknown 92 Leg 1 6.07 A

ID Scenario
name

Time Period
name

Traffic profile
type

Start time
(HH:mm)

Finish time
(HH:mm)

Time segment length
(min)

Run
automatically

D2 2041 PM ONE HOUR 17:00 18:30 15 ü

Vehicle mix varies over turn Vehicle mix varies over entry Vehicle mix source PCE Factor for a Truck (PCE)

ü ü Truck %s 2.00

Leg Linked leg Profile type Use O-D data Av. Demand (Veh/hr) Scaling Factor (%)
1 ONE HOUR ü 374 100.000

2 ONE HOUR ü 19 100.000

3 ONE HOUR ü 416 100.000

4 ONE HOUR ü 214 100.000

Demand (Veh/hr)
To

From

 1  2  3  4
 1 0 1 304 69
 2 3 0 14 2
 3 276 17 0 123
 4 65 2 147 0

Truck %s
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Results

Results Summary for whole modelled period

Main Results for each time segment

17:00 - 17:15

17:15 - 17:30

17:30 - 17:45

17:45 - 18:00

To

From

 1  2  3  4
 1 2 2 2 2
 2 2 2 2 2
 3 2 2 2 2
 4 2 2 2 2

Leg Max V/C Max Delay (s) Max Q (Veh) Max Q95 (Veh) Max LOS Av. Demand
(Veh/hr)

Total Intersection
Arrivals (Veh)

1 0.42 6.35 0.7 2.7 A 343 515
2 0.03 4.89 0.0 0.5 A 17 26
3 0.44 6.19 0.8 2.4 A 382 573
4 0.26 5.47 0.4 1.1 A 196 295

Leg
Total

Demand
(Veh/hr)

Intersection
Arrivals

(Veh)

Circulating
flow

(Veh/hr)
Capacity
(Veh/hr) V/C Throughput

(Veh/hr)
Throughput

(exit)
(Veh/hr)

Start
queue
(Veh)

End
queue
(Veh)

Delay
(s)

Unsignalised
level of
service

1 282 70 124 1011 0.278 280 258 0.0 0.4 4.913 A
2 14 4 389 858 0.017 14 15 0.0 0.0 4.266 A
3 313 78 55 1054 0.297 312 348 0.0 0.4 4.836 A
4 161 40 222 951 0.169 160 145 0.0 0.2 4.547 A

Leg
Total

Demand
(Veh/hr)

Intersection
Arrivals

(Veh)

Circulating
flow

(Veh/hr)
Capacity
(Veh/hr) V/C Throughput

(Veh/hr)
Throughput

(exit)
(Veh/hr)

Start
queue
(Veh)

End
queue
(Veh)

Delay
(s)

Unsignalised
level of
service

1 336 84 149 998 0.337 336 309 0.4 0.5 5.436 A
2 17 4 467 815 0.021 17 18 0.0 0.0 4.509 A
3 374 93 66 1048 0.357 373 417 0.4 0.5 5.328 A
4 192 48 266 927 0.208 192 174 0.2 0.3 4.898 A

Leg
Total

Demand
(Veh/hr)

Intersection
Arrivals

(Veh)

Circulating
flow

(Veh/hr)
Capacity
(Veh/hr) V/C Throughput

(Veh/hr)
Throughput

(exit)
(Veh/hr)

Start
queue
(Veh)

End
queue
(Veh)

Delay
(s)

Unsignalised
level of
service

1 412 103 182 979 0.421 411 378 0.5 0.7 6.327 A
2 21 5 571 758 0.028 21 22 0.0 0.0 4.884 A
3 458 115 81 1040 0.440 457 511 0.5 0.8 6.167 A
4 236 59 325 894 0.264 235 213 0.3 0.4 5.462 A

Leg
Total

Demand
(Veh/hr)

Intersection
Arrivals

(Veh)

Circulating
flow

(Veh/hr)
Capacity
(Veh/hr) V/C Throughput

(Veh/hr)
Throughput

(exit)
(Veh/hr)

Start
queue
(Veh)

End
queue
(Veh)

Delay
(s)

Unsignalised
level of
service

1 412 103 183 979 0.421 412 379 0.7 0.7 6.347 A
2 21 5 573 757 0.028 21 22 0.0 0.0 4.888 A
3 458 115 81 1040 0.441 458 512 0.8 0.8 6.187 A
4 236 59 326 894 0.264 236 214 0.4 0.4 5.469 A
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18:00 - 18:15

18:15 - 18:30

Q Variation Results for each time segment

17:00 - 17:15

17:15 - 17:30

17:30 - 17:45

17:45 - 18:00

18:00 - 18:15

Leg
Total

Demand
(Veh/hr)

Intersection
Arrivals

(Veh)

Circulating
flow

(Veh/hr)
Capacity
(Veh/hr) V/C Throughput

(Veh/hr)
Throughput

(exit)
(Veh/hr)

Start
queue
(Veh)

End
queue
(Veh)

Delay
(s)

Unsignalised
level of
service

1 336 84 150 997 0.337 337 310 0.7 0.5 5.458 A
2 17 4 469 814 0.021 17 18 0.0 0.0 4.514 A
3 374 93 67 1048 0.357 375 419 0.8 0.6 5.356 A
4 192 48 267 926 0.208 193 175 0.4 0.3 4.911 A

Leg
Total

Demand
(Veh/hr)

Intersection
Arrivals

(Veh)

Circulating
flow

(Veh/hr)
Capacity
(Veh/hr) V/C Throughput

(Veh/hr)
Throughput

(exit)
(Veh/hr)

Start
queue
(Veh)

End
queue
(Veh)

Delay
(s)

Unsignalised
level of
service

1 282 70 125 1011 0.279 282 259 0.5 0.4 4.944 A
2 14 4 392 857 0.017 14 15 0.0 0.0 4.274 A
3 313 78 56 1054 0.297 314 351 0.6 0.4 4.867 A
4 161 40 223 950 0.170 161 146 0.3 0.2 4.563 A

Leg Mean
(Veh)

Q05
(Veh)

Q50
(Veh)

Q90
(Veh)

Q95
(Veh)

Percentile
message

Marker
message

Probability of reaching or
exceeding marker

Probability of exactly
reaching marker

1 0.38 0.00 0.00 0.38 0.38 N/A N/A
2 0.02 0.00 0.00 0.02 0.02 N/A N/A
3 0.42 0.00 0.00 0.42 0.42 N/A N/A
4 0.20 0.00 0.00 0.20 0.20 N/A N/A

Leg Mean
(Veh)

Q05
(Veh)

Q50
(Veh)

Q90
(Veh)

Q95
(Veh)

Percentile
message

Marker
message

Probability of reaching or
exceeding marker

Probability of exactly
reaching marker

1 0.50 0.50 1.00 1.40 1.45 N/A N/A
2 0.02 0.02 0.25 0.45 0.48 N/A N/A
3 0.55 0.55 1.00 1.40 1.45 N/A N/A
4 0.26 0.00 0.00 0.26 0.26 N/A N/A

Leg Mean
(Veh)

Q05
(Veh)

Q50
(Veh)

Q90
(Veh)

Q95
(Veh)

Percentile
message

Marker
message

Probability of reaching or
exceeding marker

Probability of exactly
reaching marker

1 0.72 0.03 0.26 0.72 0.72 N/A N/A
2 0.03 0.00 0.00 0.03 0.03 N/A N/A
3 0.78 0.03 0.26 0.78 0.78 N/A N/A
4 0.35 0.03 0.25 0.46 0.48 N/A N/A

Leg Mean
(Veh)

Q05
(Veh)

Q50
(Veh)

Q90
(Veh)

Q95
(Veh)

Percentile
message

Marker
message

Probability of reaching or
exceeding marker

Probability of exactly
reaching marker

1 0.72 0.03 0.28 0.74 2.67 N/A N/A
2 0.03 0.00 0.00 0.03 0.03 N/A N/A
3 0.78 0.03 0.28 0.78 2.43 N/A N/A
4 0.36 0.03 0.32 1.08 1.08 N/A N/A

Leg Mean
(Veh)

Q05
(Veh)

Q50
(Veh)

Q90
(Veh)

Q95
(Veh)

Percentile
message

Marker
message

Probability of reaching or
exceeding marker

Probability of exactly
reaching marker

1 0.51 0.51 1.00 1.40 1.45 N/A N/A
2 0.02 0.00 0.00 0.02 0.02 N/A N/A
3 0.56 0.55 1.00 1.40 1.45 N/A N/A
4 0.26 0.00 0.00 0.26 0.26 N/A N/A
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18:15 - 18:30

Leg Mean
(Veh)

Q05
(Veh)

Q50
(Veh)

Q90
(Veh)

Q95
(Veh)

Percentile
message

Marker
message

Probability of reaching or
exceeding marker

Probability of exactly
reaching marker

1 0.39 0.00 0.00 0.39 0.39 N/A N/A
2 0.02 0.00 0.00 0.02 0.02 N/A N/A
3 0.43 0.00 0.00 0.43 0.43 N/A N/A
4 0.21 0.00 0.00 0.21 0.21 N/A N/A
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kimley-horn.com 4582 South Ulster Street, Suite 1500, Denver, CO 80237 303-228-2300 
 

APPENDIX D: 
 
Roundabout Capacity Analysis Report (HCM 6 model) 
 



Filename: Location #2 Gunnison HCM Model Year 2041 Traffic.j10
Path: \\Kimley-Horn.com\SE_ATL\ATL_Roadway\000 ROUNDABOUTS\2021\CDOT\CDOT Feasibility
Studies\02 50A New Int Gunnison\01_CALCS
Report generation date: 9/3/2021 10:16:56 AM

»2041, AM
»2041, PM

Summary of intersection performance

Junctions 10
ARCADY 10 - Roundabout Module

Version: 10.0.1.1519
© Copyright TRL Software Limited, 2021

For sales and distribution information, program advice and maintenance, contact TRL Software:
+44 (0)1344 379777     software@trl.co.uk trlsoftware.com

The users of this computer program for the solution of an engineering problem are in no way relieved of their responsibility for the
correctness of the solution

AM PM
Set
ID

Q
(Veh)

Q95
(Veh)

Delay
(s) V/C LOS Int Del

(s) Int LOS Res
Cap

Set
ID

Q
(Veh)

Q95
(Veh)

Delay
(s) V/C LOS Int Del

(s) Int LOS Res
Cap

2021
Leg 1

D1

3.3 9.06 0.54 A

8.64 A

58
%

[Leg
2]

D2

5.0 13.80 0.65 B

11.76 B

28
%

[Leg
1]

Leg 2 1.4 9.59 0.33 A 0.9 8.47 0.23 A
Leg 3 3.0 8.06 0.51 A 5.4 11.22 0.66 B
Leg 4 0.1 5.61 0.05 A 0.8 9.41 0.22 A

There are warnings associated with one or more model runs - see the 'Data Errors and Warnings' tables for each Analysis or Demand Set.

Values shown are the highest values encountered over all time segments. Delay is the maximum value of Av. delay per arriving vehicle. Int LOS and Int
Del are demand-weighted Av.s. Res Cap indicates the amount by which network flow could be increased before a user-definable threshold (see Analysis
Options) is met.

File summary

Units

Analysis Options

File Description
Title
Location
Site number
Date 8/12/2021
Version
Status (new file)
Identifier
Client
Jobnumber
Analyst KIMLEY-HORN\Jay.VonAhsen
Description

Distance units Speed units Traffic units input Traffic units results Flow units Av. delay units Total delay units Rate of delay units
ft mph Veh Veh perHour s -Min perMin
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HCM Calibration

Demand Set Summary

Analysis Set Details

Vehicle
length

(ft)

Calculate
Q

Percentiles

Calculate
detailed

queueing
delay

Show
lane

queues
in feet /
metres

Show all
PICADY
stream

intercepts

Calculate
residual
capacity

Residual
capacity
criteria

type

V/C
Threshold

Av. Delay
threshold

(s)

Q
threshold

(PCE)

Use
iterations
with HCM

roundabouts

Max number
of iterations

for
roundabouts

18.86 ü ü Delay 0.85 36.00 20.00 ü 500

HCM Calibration Lane type Num circulating lanes Num exit lanes A B
1 Single lane 1 1380.00 -0.00102
2 Single lane 2 1420.00 -0.00085
3 Nearside 1 1420.00 -0.00091
4 Nearside 2 1420.00 -0.00085
5 Offside 1 1420.00 -0.00091
6 Offside 2 1350.00 -0.00092
7 Yielding bypass 1 1380.00 -0.00102
8 Yielding bypass 2 1420.00 -0.00085
9 Non-yielding bypass 1 99999.00 0.00000

ID Scenario
name

Time Period
name

Traffic profile
type

Start time
(HH:mm)

Finish time
(HH:mm)

Time segment length
(min)

Run
automatically

D1 2021 AM PHF 08:00 09:00 15 ü

D2 2021 PM PHF 17:00 18:00 15 ü

ID Include in report Network flow scaling factor (%) Network capacity scaling factor (%)
A1 ü 100.000 100.000
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2041, AM
Data Errors and Warnings

Intersection Network

Intersections

Intersection Network

Legs

Legs

HCM Lanes

Traffic Demand

Demand Set Details

Demand overview (Traffic)

Severity Area Item Description

Warning HCM Model D1 - 2021, AM Demand Set 1: HCM models are most typically used with PHF traffic flow profiles and single time
segments. Use of HCM models with other flow profiles is at the user's own risk

Warning HCM Model One or more intersections use HCM methodologies. These methods are not associated with
TRL. The user should apply judgement when interpreting the results.

Warning Queue variations Analysis Options Q percentiles may be unreliable if the mean queue in any time segment is very low or very high.

Intersection Name Intersection type Use circulating lanes Leg order Int Del (s) Int LOS
1 untitled HCM Roundabout 1, 2, 3, 4 8.64 A

Driving side Lighting Res Cap (%) First leg reaching threshold Network delay (s) Network LOS
Right Normal/unknown 58 Leg 2 8.64 A

Leg Name Description
1 untitled
2 untitled
3 untitled
4 untitled

Leg HCM Lane Lane type Number of conflicting lanes Destination legs
1 1 Single lane 1 1, 2, 3, 4
2 1 Single lane 1 1, 2, 3, 4
3 1 Single lane 1 1, 2, 3, 4
4 1 Single lane 1 1, 2, 3, 4

ID Scenario
name

Time Period
name

Traffic profile
type

Start time
(HH:mm)

Finish time
(HH:mm)

Time segment length
(min)

Run
automatically

D1 2041 AM PHF 08:00 09:00 15 ü

Vehicle mix varies over turn Vehicle mix varies over entry Vehicle mix source PCE Factor for a Truck (PCE)

ü ü Truck %s 2.00

Leg Linked leg Profile type Use O-D data Av. Demand (Veh/hr) Scaling Factor (%)
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Peak Hour Factor Data (Traffic)

Origin-Destination Data

Vehicle Mix

Results

Results Summary for whole modelled period

Main Results for each time segment

08:00 - 08:15

1 PHF ü 586 100.000

2 PHF ü 197 100.000

3 PHF ü 605 100.000

4 PHF ü 29 100.000

Leg Hourly volume (Veh/hr) Peak hour factor Peak time segment
1 586 0.90 SecondQuarter
2 197 0.90 SecondQuarter
3 605 0.90 SecondQuarter
4 29 0.90 SecondQuarter

Demand (Veh/hr)
To

From

 1  2  3  4
 1 0 4 578 4
 2 15 0 180 2
 3 485 68 0 52
 4 1 2 26 0

Truck %s
To

From

 1  2  3  4
 1 2 2 2 2
 2 2 2 2 2
 3 2 2 2 2
 4 2 2 2 2

Leg Max V/C Max Delay (s) Max Q95 (Veh) Max LOS Av. Demand
(Veh/hr)

Total Intersection
Arrivals (Veh)

1 0.54 9.06 3.3 A 586 586
2 0.33 9.59 1.4 A 197 197
3 0.51 8.06 3.0 A 605 605
4 0.05 5.61 0.1 A 29 29

Leg
Total

Demand
(Veh/hr)

Intersection
Arrivals

(Veh)

Circulating
flow

(Veh/hr)

Ped
demand
(Ped/hr)

Capacity
(Veh/hr) V/C Throughput

(Veh/hr)
Throughput

(exit)
(Veh/hr)

Q95
(Veh)

Delay
(s)

Unsignalised
level of
service

1 543 136 89 0.00 1233 0.440 543 464 2.3 7.390 A
2 182 46 563 0.00 753 0.242 182 69 0.9 7.511 A
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08:15 - 08:30

08:30 - 08:45

08:45 - 09:00

Q Variation Results for each time segment

HCM: Lane Results

Lane Results: 08:00-08:15

Lane Results: 08:15-08:30

Lane Results: 08:30-08:45

3 560 140 19 0.00 1326 0.423 560 726 2.1 6.799 A
4 27 7 526 0.00 783 0.034 27 54 0.1 4.934 A

Leg
Total

Demand
(Veh/hr)

Intersection
Arrivals

(Veh)

Circulating
flow

(Veh/hr)

Ped
demand
(Ped/hr)

Capacity
(Veh/hr) V/C Throughput

(Veh/hr)
Throughput

(exit)
(Veh/hr)

Q95
(Veh)

Delay
(s)

Unsignalised
level of
service

1 651 163 107 0.00 1211 0.538 651 557 3.3 9.065 A
2 219 55 676 0.00 670 0.327 219 82 1.4 9.593 A
3 672 168 23 0.00 1320 0.509 672 871 3.0 8.063 A
4 32 8 631 0.00 702 0.046 32 64 0.1 5.607 A

Leg
Total

Demand
(Veh/hr)

Intersection
Arrivals

(Veh)

Circulating
flow

(Veh/hr)

Ped
demand
(Ped/hr)

Capacity
(Veh/hr) V/C Throughput

(Veh/hr)
Throughput

(exit)
(Veh/hr)

Q95
(Veh)

Delay
(s)

Unsignalised
level of
service

1 608 152 100 0.00 1220 0.498 608 520 2.9 8.335 A
2 204 51 631 0.00 702 0.291 204 77 1.2 8.673 A
3 627 157 22 0.00 1323 0.474 627 813 2.6 7.525 A
4 30 8 589 0.00 733 0.041 30 60 0.1 5.326 A

Leg
Total

Demand
(Veh/hr)

Intersection
Arrivals

(Veh)

Circulating
flow

(Veh/hr)

Ped
demand
(Ped/hr)

Capacity
(Veh/hr) V/C Throughput

(Veh/hr)
Throughput

(exit)
(Veh/hr)

Q95
(Veh)

Delay
(s)

Unsignalised
level of
service

1 543 136 89 0.00 1233 0.440 543 464 2.3 7.390 A
2 182 46 563 0.00 753 0.242 182 69 0.9 7.511 A
3 560 140 19 0.00 1326 0.423 560 726 2.1 6.799 A
4 27 7 526 0.00 783 0.034 27 54 0.1 4.934 A

Leg HCM
Lane

Destination
legs

Demand
(Veh/hr)

Throughput
(Veh/hr)

Ped flow
(Ped/hr)

Conflicting flow
(Veh/hr)

Capacity
(Veh/hr)

Q95
(Veh)

Delay
(s) V/C LOS

1 1 1, 2, 3, 4 543 543 0.00 89 1233 2.30 7.39 0.44 A
2 1 1, 2, 3, 4 182 182 0.00 563 753 0.95 7.51 0.24 A
3 1 1, 2, 3, 4 560 560 0.00 19 1326 2.15 6.80 0.42 A
4 1 1, 2, 3, 4 27 27 0.00 526 783 0.11 4.93 0.03 A

Leg HCM
Lane

Destination
legs

Demand
(Veh/hr)

Throughput
(Veh/hr)

Ped flow
(Ped/hr)

Conflicting flow
(Veh/hr)

Capacity
(Veh/hr)

Q95
(Veh)

Delay
(s) V/C LOS

1 1 1, 2, 3, 4 651 651 0.00 107 1211 3.33 9.06 0.54 A
2 1 1, 2, 3, 4 219 219 0.00 676 670 1.42 9.59 0.33 A
3 1 1, 2, 3, 4 672 672 0.00 23 1320 3.00 8.06 0.51 A
4 1 1, 2, 3, 4 32 32 0.00 631 702 0.14 5.61 0.05 A

Leg HCM
Lane

Destination
legs

Demand
(Veh/hr)

Throughput
(Veh/hr)

Ped flow
(Ped/hr)

Conflicting flow
(Veh/hr)

Capacity
(Veh/hr)

Q95
(Veh)

Delay
(s) V/C LOS

1 1 1, 2, 3, 4 608 608 0.00 100 1220 2.87 8.34 0.50 A
2 1 1, 2, 3, 4 204 204 0.00 631 702 1.21 8.67 0.29 A
3 1 1, 2, 3, 4 627 627 0.00 22 1323 2.63 7.53 0.47 A
4 1 1, 2, 3, 4 30 30 0.00 589 733 0.13 5.33 0.04 A
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Lane Results: 08:45-09:00

Leg HCM
Lane

Destination
legs

Demand
(Veh/hr)

Throughput
(Veh/hr)

Ped flow
(Ped/hr)

Conflicting flow
(Veh/hr)

Capacity
(Veh/hr)

Q95
(Veh)

Delay
(s) V/C LOS

1 1 1, 2, 3, 4 543 543 0.00 89 1233 2.30 7.39 0.44 A
2 1 1, 2, 3, 4 182 182 0.00 563 753 0.95 7.51 0.24 A
3 1 1, 2, 3, 4 560 560 0.00 19 1326 2.15 6.80 0.42 A
4 1 1, 2, 3, 4 27 27 0.00 526 783 0.11 4.93 0.03 A
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2041, PM
Data Errors and Warnings

Intersection Network

Intersections

Intersection Network

Traffic Demand

Demand Set Details

Demand overview (Traffic)

Peak Hour Factor Data (Traffic)

Origin-Destination Data

Severity Area Item Description

Warning HCM Model D2 - 2021, PM Demand Set 2: HCM models are most typically used with PHF traffic flow profiles and single time
segments. Use of HCM models with other flow profiles is at the user's own risk

Warning HCM Model One or more intersections use HCM methodologies. These methods are not associated with
TRL. The user should apply judgement when interpreting the results.

Warning Queue variations Analysis Options Q percentiles may be unreliable if the mean queue in any time segment is very low or very high.

Intersection Name Intersection type Use circulating lanes Leg order Int Del (s) Int LOS
1 untitled HCM Roundabout 1, 2, 3, 4 11.76 B

Driving side Lighting Res Cap (%) First leg reaching threshold Network delay (s) Network LOS
Right Normal/unknown 28 Leg 1 11.76 B

ID Scenario
name

Time Period
name

Traffic profile
type

Start time
(HH:mm)

Finish time
(HH:mm)

Time segment length
(min)

Run
automatically

D2 2041 PM PHF 17:00 18:00 15 ü

Vehicle mix varies over turn Vehicle mix varies over entry Vehicle mix source PCE Factor for a Truck (PCE)

ü ü Truck %s 2.00

Leg Linked leg Profile type Use O-D data Av. Demand (Veh/hr) Scaling Factor (%)
1 PHF ü 553 100.000

2 PHF ü 134 100.000

3 PHF ü 793 100.000

4 PHF ü 112 100.000

Leg Hourly volume (Veh/hr) Peak hour factor Peak time segment
1 553 0.90 SecondQuarter
2 134 0.90 SecondQuarter
3 793 0.90 SecondQuarter
4 112 0.90 SecondQuarter

Demand (Veh/hr)
To
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Vehicle Mix

Results

Results Summary for whole modelled period

Main Results for each time segment

17:00 - 17:15

17:15 - 17:30

17:30 - 17:45

From

 1  2  3  4
 1 0 11 539 3
 2 10 0 120 4
 3 555 201 0 37
 4 4 4 104 0

Truck %s
To

From

 1  2  3  4
 1 2 2 2 2
 2 2 2 2 2
 3 2 2 2 2
 4 2 2 2 2

Leg Max V/C Max Delay (s) Max Q95 (Veh) Max LOS Av. Demand
(Veh/hr)

Total Intersection
Arrivals (Veh)

1 0.65 13.80 5.0 B 553 553
2 0.23 8.47 0.9 A 134 134
3 0.66 11.22 5.4 B 793 793
4 0.22 9.41 0.8 A 112 112

Leg
Total

Demand
(Veh/hr)

Intersection
Arrivals

(Veh)

Circulating
flow

(Veh/hr)

Ped
demand
(Ped/hr)

Capacity
(Veh/hr) V/C Throughput

(Veh/hr)
Throughput

(exit)
(Veh/hr)

Q95
(Veh)

Delay
(s)

Unsignalised
level of
service

1 512 128 286 0.00 1005 0.510 512 527 3.0 9.796 A
2 124 31 598 0.00 726 0.171 124 200 0.6 6.831 A
3 734 184 16 0.00 1331 0.552 734 706 3.5 8.738 A
4 104 26 709 0.00 647 0.160 104 41 0.6 7.427 A

Leg
Total

Demand
(Veh/hr)

Intersection
Arrivals

(Veh)

Circulating
flow

(Veh/hr)

Ped
demand
(Ped/hr)

Capacity
(Veh/hr) V/C Throughput

(Veh/hr)
Throughput

(exit)
(Veh/hr)

Q95
(Veh)

Delay
(s)

Unsignalised
level of
service

1 614 154 343 0.00 947 0.649 614 632 5.0 13.797 B
2 149 37 718 0.00 641 0.232 149 240 0.9 8.466 A
3 881 220 19 0.00 1327 0.664 881 848 5.4 11.224 B
4 124 31 851 0.00 558 0.223 124 49 0.8 9.407 A

Leg
Total

Demand
(Veh/hr)

Intersection
Arrivals

(Veh)

Circulating
flow

(Veh/hr)

Ped
demand
(Ped/hr)

Capacity
(Veh/hr) V/C Throughput

(Veh/hr)
Throughput

(exit)
(Veh/hr)

Q95
(Veh)

Delay
(s)

Unsignalised
level of
service

1 573 143 320 0.00 969 0.592 573 590 4.0 11.903 B
2 139 35 670 0.00 674 0.206 139 224 0.8 7.756 A
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17:45 - 18:00

Q Variation Results for each time segment

HCM: Lane Results

Lane Results: 17:00-17:15

Lane Results: 17:15-17:30

Lane Results: 17:30-17:45

Lane Results: 17:45-18:00

3 822 206 18 0.00 1328 0.619 822 791 4.5 10.103 B
4 116 29 794 0.00 592 0.196 116 46 0.7 8.540 A

Leg
Total

Demand
(Veh/hr)

Intersection
Arrivals

(Veh)

Circulating
flow

(Veh/hr)

Ped
demand
(Ped/hr)

Capacity
(Veh/hr) V/C Throughput

(Veh/hr)
Throughput

(exit)
(Veh/hr)

Q95
(Veh)

Delay
(s)

Unsignalised
level of
service

1 512 128 286 0.00 1005 0.510 512 527 3.0 9.796 A
2 124 31 598 0.00 726 0.171 124 200 0.6 6.831 A
3 734 184 16 0.00 1331 0.552 734 706 3.5 8.738 A
4 104 26 709 0.00 647 0.160 104 41 0.6 7.427 A

Leg HCM
Lane

Destination
legs

Demand
(Veh/hr)

Throughput
(Veh/hr)

Ped flow
(Ped/hr)

Conflicting flow
(Veh/hr)

Capacity
(Veh/hr)

Q95
(Veh)

Delay
(s) V/C LOS

1 1 1, 2, 3, 4 512 512 0.00 286 1005 2.97 9.80 0.51 A
2 1 1, 2, 3, 4 124 124 0.00 598 726 0.61 6.83 0.17 A
3 1 1, 2, 3, 4 734 734 0.00 16 1331 3.52 8.74 0.55 A
4 1 1, 2, 3, 4 104 104 0.00 709 647 0.57 7.43 0.16 A

Leg HCM
Lane

Destination
legs

Demand
(Veh/hr)

Throughput
(Veh/hr)

Ped flow
(Ped/hr)

Conflicting flow
(Veh/hr)

Capacity
(Veh/hr)

Q95
(Veh)

Delay
(s) V/C LOS

1 1 1, 2, 3, 4 614 614 0.00 343 947 4.96 13.80 0.65 B
2 1 1, 2, 3, 4 149 149 0.00 718 641 0.89 8.47 0.23 A
3 1 1, 2, 3, 4 881 881 0.00 19 1327 5.41 11.22 0.66 B
4 1 1, 2, 3, 4 124 124 0.00 851 558 0.85 9.41 0.22 A

Leg HCM
Lane

Destination
legs

Demand
(Veh/hr)

Throughput
(Veh/hr)

Ped flow
(Ped/hr)

Conflicting flow
(Veh/hr)

Capacity
(Veh/hr)

Q95
(Veh)

Delay
(s) V/C LOS

1 1 1, 2, 3, 4 573 573 0.00 320 969 4.02 11.90 0.59 B
2 1 1, 2, 3, 4 139 139 0.00 670 674 0.77 7.76 0.21 A
3 1 1, 2, 3, 4 822 822 0.00 18 1328 4.55 10.10 0.62 B
4 1 1, 2, 3, 4 116 116 0.00 794 592 0.72 8.54 0.20 A

Leg HCM
Lane

Destination
legs

Demand
(Veh/hr)

Throughput
(Veh/hr)

Ped flow
(Ped/hr)

Conflicting flow
(Veh/hr)

Capacity
(Veh/hr)

Q95
(Veh)

Delay
(s) V/C LOS

1 1 1, 2, 3, 4 512 512 0.00 286 1005 2.97 9.80 0.51 A
2 1 1, 2, 3, 4 124 124 0.00 598 726 0.61 6.83 0.17 A
3 1 1, 2, 3, 4 734 734 0.00 16 1331 3.52 8.74 0.55 A
4 1 1, 2, 3, 4 104 104 0.00 709 647 0.57 7.43 0.16 A
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Executive Summary

LSC Transportation Consultants, Inc. has prepared this Master Plan level traffic

impact analysis report for the proposed Gunnison Rising - “Authentically

Colorado” mixed-use development located along US Highway 50 (US 50) east of

the City of Gunnison, Colorado. The property is proposed for annexation into the

City of Gunnison.

PROPOSED LAND USE AND ACCESS PLAN

Buildout of the property is proposed as approximately 1,012 single-family houses,

628 townhouse/condominium units, 233,400 square feet of shopping center

space, 688,700 square feet of business park space, a 400-space recreational

vehicle park/campground, and a 20-acre equestrian center.

There are numerous site access intersections proposed to US 50, as well as local

site access intersections via Georgia Avenue and Escalante Drive. The locations

of these site access intersections are shown on the various report figures.

TRIP GENERATION

Buildout of the site is projected to generate about 34,895 vehicle-trips during a

typical weekday, with about half of the vehicles entering and half of the vehicles

exiting the site. During the weekday morning peak hour, about 1,250 vehicles

would enter and 1,120 vehicles would exit the site. During the weekday afternoon

peak hour, about 1,715 vehicles would enter and 1,765 vehicles would exit the

site.

Buildout of the site is projected to generate about 33,390 vehicle-trips during a

typical Saturday, with about half of the vehicles entering and half of the vehicles

exiting the site. During the Saturday mid-day peak hour, about 1,730 vehicles

would enter and 1,485 vehicles would exit the site.
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WEEKDAY AND SATURDAY TRAFFIC COMPARISON

The existing and projected site-generated traffic volumes are expected to be higher

during the typical weekday than during the typical Saturday. For this reason, the

weekday scenario was analyzed in detail.

PROJECTED LEVELS OF SERVICE

All of the movements at the analyzed signalized intersections are projected to

operate at acceptable levels of service (LOS) during the peak hours through the

year 2027 with the recommended roadway improvements. A few of the movements

at the analyzed stop-sign controlled intersections are projected to operate at LOS

E or F during the peak hours with the recommended roadway improvements.

Potential mitigation for these LOS E and F intersections is discussed in the report.

   

TRAFFIC SIGNAL PROGRESSION EFFICIENCY

Generally speaking, the proposed traffic signals are fairly well spaced, but some

are not within 200 feet of the one-half mile spacing preferred by the Colorado

Department of Transportation (CDOT), which requires a progression efficiency

analysis. The progression efficiencies on US 50 between New York Street and the

proposed Gunnison Rising traffic signals are projected to meet or exceed the

CDOT requirement of 35 percent.

The progression efficiencies assumed that the section of US 50 between Adams

Street and the Residential Village development will be an extension of the existing

five-lane urban cross section to the west, with curb and gutter and a posted speed

limit of 45 miles per hour (mph). US 50 is proposed as one through lane in each

direction with a rural cross section to the east of the Residential Village

development, and with shoulders and roadside ditches. Posting this rural section

at either 45 or 65 mph would result in a progression efficiency of approximately

41.5 percent. Posting this rural section at 55 mph would result in a progression

efficiency of 35 percent.
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RECOMMENDED ROADWAY IMPROVEMENTS

The roadway improvements required to achieve the projected levels of service

shown on Tables 2a, 2b, and 2c are detailed on Table 3, along with a suggested

party responsible for funding each roadway improvement. Figures 8a and 8b show

the majority of the recommended roadway improvements.

LOCAL NEIGHBORHOOD TRAFFIC IMPACTS

A majority of the site-generated traffic volume is expected to access the site via US

50. Secondary local site access would be to and from the west via Georgia Avenue

and Escalante Drive. Escalante Drive is currently a private college street that has

no way to restrict non-college traffic. There is little non-college traffic currently

using Escalante Drive due to the layout of the existing street system. With an

eastern extension of Georgia, it will be more attractive for non-college traffic to use

Escalante Drive as an additional east/west route. If Escalante Drive remains

private and unimproved, there will likely be less traffic using Escalante than

predicted in this analysis. It is expected that traffic capacity will be adequate on

Georgia Avenue to accommodate the projected future traffic with or without

improvements to Escalante Drive.

From Georgia Avenue and Escalante Drive, it is expected that the site-generated

traffic would use Colorado Street to distribute north and south. The site-generated

traffic that has an origin or destination east of State Highway 135 (SH 135) is

expected to use the local street grid between Colorado Street and SH 135. The

site-generated traffic that has an origin or destination on or west of SH 135 is

expected to use Colorado Street to access the existing SH 135 traffic signals at

Virginia Street, Denver Street, and Spencer Avenue.

CDOT STATE HIGHWAY ACCESS PERMIT

It is expected that site specific traffic studies will be completed for the various

phases of the project in order to obtain any necessary CDOT State Highway Access

Permits.
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SECTION A

Introduction

LSC Transportation Consultants, Inc. has prepared this Master Plan level traffic

impact analysis report for the proposed Gunnison Rising - “Authentically

Colorado” mixed-use development. As shown on Figure 1, the site is located along

US Highway 50 (US 50) east of the City of Gunnison, Colorado. The property is

proposed for annexation into the City of Gunnison.

This report is being prepared for submittal to the City of Gunnison and the

Colorado Department of Transportation (CDOT). The report identifies the

development’s traffic impacts on the surrounding roadway system, as well as the

roadway system improvements needed to mitigate the traffic impacts. The

intersections included in the analysis were agreed to by the City of Gunnison and

CDOT staff during preliminary discussions. It is expected that site specific traffic

studies will be completed for the various phases of the project in order to obtain

any necessary CDOT State Highway Access Permits.

The report contains the following: a determination of the existing traffic and

roadway conditions in the vicinity of the site including the lane geometries, traffic

controls, and levels of service; the projected average weekday, weekday peak-hour,

average Saturday, and Saturday peak-hour vehicle-trips to be generated by the

site; the assignment of the projected traffic volumes to the surrounding roadway

system; a projection of the future background and total traffic volumes on the

roadway system for the year 2027; the  resulting traffic impacts; and the

recommended improvements to the surrounding roadway system.
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SECTION B

Land Use and Access Plan

The existing land use in the vicinity of the site is primarily agricultural.

Figure 2a shows the preliminary site plan and the proposed site access

intersections. The various traffic analysis zones (TAZ) are shown in Figure 2b.

Buildout of the property is proposed as approximately 1,012 single-family houses,

628 townhouse/condominium units, 233,400 square feet of shopping center

space, 688,700 square feet of business park space, a 400-space recreational

vehicle park/campground, and a 20-acre equestrian center.
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SECTION C

Area Roadways

The roadways in the vicinity of the site are shown on Figure 1, and are listed

below followed by a brief description.

• US Highway 50 (US 50) is locally known as Tomichi Avenue. US 50 is a
major east/west route extending across Colorado. Locally, US 50 extends
west to the City of Montrose and east to Monarch Pass. In the vicinity of the
site, US 50 is classified as a Regional Highway (RA) by CDOT and has a two-
lane rural cross section with a posted speed limit of 65 miles per hour (mph).
To the west of the site, US 50 is a five-lane urban section through the City
of Gunnison with a posted speed limit of 35 mph.

• State Highway 135 (SH 135) is locally known as Main Street. SH 135 is a
north/south route extending north from US 50 in the City of Gunnison to the
City of Crested Butte. In the City of Gunnison, SH 135 is classified as a
Urban Arterial (NRB) by CDOT and has a five-lane urban cross section with
a posted speed limit varying from 25 to 40 mph. To the north of the City of
Gunnison, SH 135 becomes a two-lane rural cross section classified as a
Regional Highway (RA) with a posted speed limit of 55 mph.

• County Road 72 (CR 72) is an existing gravel County Road that loops
around to form two three-leg intersections with US 50 east of the City of
Gunnison. CR 72 serves a low density rural subdivision, and has relatively
low traffic volumes.

• Industrial Park Road is an existing gravel County Road that forms a three-
leg intersection with US 50 east of the City of Gunnison. Industrial Park
Road has a posted speed limit of 20 mph, and serves a number of existing
industrial uses that generate relatively low traffic volumes.

• Adams Street is a local north/south City street on the east side of the City
of Gunnison, that provides direct access to the south side of Western State
College and an existing McDonalds restaurant. There is no posted speed limit
on Adams Street. At US 50, Adams Street is stop-sign controlled with no
pavement markings. Adams Street is wide enough that right-turning vehicles
are not blocked by the queued vehicles wishing to turn left or go straight. The
Pioneer Museum is located on the southeast corner of the US 50/Adams
Street intersection.

• Colorado Street is a north/south City street that provides access to the west
side of Western State College, and serves as traffic relief for the signalized
US 50/SH 135 intersection by providing an alternative connection between
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US 50 and SH 135. Colorado Street has a bicycle lane and parallel parking
on each side of the street.

• Georgia Avenue is an east/west City street extending through much of the
City of Gunnison, with parking on both sides of the street for much of its
length. Georgia Avenue’s eastern terminus is at Western State College. An
existing parking lot will need to be relocated in order to allow Georgia Avenue
to extend into the Gunnison Rising site.

• Virginia Street is an east/west City street extending through much of the
City of Gunnison, with parking on both sides of the street for much of its
length. Virginia Street’s eastern terminus is at Loveland Street. An existing
park prevents extending Virginia Street into the Gunnison Rising site.
Virginia Street has one of the few existing traffic signals on SH 135 north of
US 50.

• Escalante Drive is a private college street running along the east and north
borders of Western State College. Escalante Drive terminates at Georgia
Avenue on the east and Colorado Street on the west. Preliminary discussions
have occurred with Western State College representatives regarding roadway
improvements to Escalante Drive and converting Escalante Drive to a public
street. These roadway improvements and conversion would provide relief for
Georgia Avenue and US 50 for the site-generated traffic wishing to travel to
and from the west.
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SECTION D

2007 Existing Traffic Volumes

Figures 3a and 3b show the existing peak-hour traffic volumes for the analyzed

intersections. The traffic volumes were from traffic counts conducted by LSC in

September and October 2006. The traffic count reports are attached in Appendix

A.

It was agreed with the City of Gunnison and CDOT staff that a summer peak-

season adjustment factor would be needed in order to account for the higher

summer traffic volumes seen in the City of Gunnison. The peak-hour traffic counts

conducted at the SH 135/Spencer Avenue intersection were compared with the

traffic counts conducted at this intersection during the year 2006 summer season.

The following summer peak-season adjustment factors were developed based on

a comparison of these two traffic counts.

• US 50 and SH 135 through traffic: The weekday morning peak-hour traffic
volumes were increased by 15 percent. The weekday afternoon peak-hour
traffic volumes were increased by 30 percent.

• City street local traffic: The weekday morning peak-hour traffic volumes were
increased by about five percent. The weekday afternoon peak-hour traffic
volumes were increased by about eight percent. The exception was the local
streets adjacent to Western State College, which were not adjusted because
the Western State College traffic volumes are much lower during the summer
months.

Figures 3c and 3d show the estimated summer peak-season traffic volumes for the

analyzed intersections based on the traffic counts and the summer peak-season

adjustment factors. Figures 3c and 3d also show the existing lane geometries,

traffic controls, and levels of service for the analyzed intersections.
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SECTION E

Trip Generation

Estimates of the traffic volumes expected to be generated by the development have

been made using the nationally published trip generation rates found in Trip

Generation, 6th Edition, 1997 by the Institute of Transportation Engineers (ITE).

Table 1a shows the projected average weekday, weekday morning peak-hour, and

weekday afternoon peak-hour vehicle-trips to be generated by the development.

Table 1b shows the projected average Saturday and Saturday mid-day peak-hour

vehicle-trips to be generated by the development.

Buildout of the site is projected to generate about 34,895 vehicle-trips during a

typical weekday, with about half of the vehicles entering and half of the vehicles

exiting the site. During the weekday morning peak hour, which typically occurs

for one hour between 6:30 and 8:30 a.m., about 1,250 vehicles would enter and

1,120 vehicles would exit the site. During the weekday afternoon peak hour,

which typically occurs for one hour between 4:00 and 6:00 p.m., about 1,715

vehicles would enter and 1,765 vehicles would exit the site.

Buildout of the site is projected to generate about 33,390 vehicle-trips during a

typical Saturday, with about half of the vehicles entering and half of the vehicles

exiting the site. During the Saturday mid-day peak hour, which typically occurs

for one hour between 12:00 and 2:00 p.m., about 1,730 vehicles would enter and

1,485 vehicles would exit the site.



MorningAfternoonMorning 

Peak HourPeak HourPeak Hour

E

           Notes:

(1) TAZ = traffic analysis zone (as shown in Figure 2b)

(3) DU = dwelling unit

(4) The "Trip Generation, 6th Edition" rate was used and applied at the "Trip Generation, 7th Edition" directional distribution, since no distribution was available in the 6th edition.

      The average weekday traffic rate was estimated by LSC.

(5) KSF = thousand square feet

(6) Rates estimated by LSC

Table 1a

Weekday Trip Generation Estimates - Buildout

Gunnison Rising - "Authentically Colorado"

Total Trips GeneratedTrip Generation Rates (2)

AfternoonAverageAverageTripLandLand

Peak HourWeekdayWeekdayGenerationUseUse

OutInOutInTrafficOutInOutInTrafficUnitsDescriptionCodeTAZ (1)

2274033511175,9720.360.650.560.199.57DU (3)624Single-Family Detached Housing210A

76154156322,4960.180.360.370.075.86DU426Residential Condominium/Townhouse230B

4810863451,6000.120.270.160.114.00Occupied Spaces400Campground/Recreational Vehicle Park (4)416C

141251218733,7130.360.650.560.199.57DU388Single-Family Detached Housing210D

367374151,1840.180.360.370.075.86DU202Residential Condominium/Townhouse230

426394771218,7752.452.260.440.6950.36KSF (5)174.2Shopping Center820

14513426412,9842.452.260.440.6950.36KSF59.2Shopping Center820F

379113884594,6410.970.290.221.1711.83KSF392.3Business Park770G

28686663473,5070.970.290.221.1711.83KSF296.4Business Park770H

2222230.100.100.100.101.14Acres20Equestrian Center (6)- - -I

1,7671,7171,1201,25234,894Buildout Total

(2) Source: "Trip Generation, 6th Edition, 1997" by the Institute of Transportation Engineers

 LSC Transportation Consultants, Inc.Source:



SaturdaySaturday

Peak HourPeak Hour

E

           Notes:
(1) TAZ = traffic analysis zone (as shown in Figure 2b)

(3) DU = dwelling unit
(4) The average Saturday traffic rate was estimated by LSC. The Saturday peak-hour traffic rate was assumed to be the same as the

      weekday afternoon peak-hour rates.

(5) KSF = thousand square feet

(6) The peak-hour rates were taken as the ratio of the average Saturday traffic rate to the average weekday and peak-hour rates.

(7) Rates estimated by LSC

Table 1b

Saturday Trip Generation Estimates - Buildout

Gunnison Rising - "Authentically Colorado"

Total Trips GeneratedTrip Generation Rates (2)

AverageAverageTripLandLand

SaturdaySaturdayGenerationUseUse
OutInTrafficOutInTrafficUnitsDescriptionCodeTAZ (1)

2703176,2960.430.5110.09DU (3)624Single-Family Detached Housing210A

921082,4150.220.255.67DU426Residential Condominium/Townhouse230B

481082,4000.120.276.00Occupied Spaces400Campground/Recreational Vehicle Park (4)416C

1681973,9150.430.5110.09DU388Single-Family Detached Housing210D

44511,1450.220.255.67DU202Residential Condominium/Townhouse230

54358811,6253.113.3766.72KSF (5)174.2Shopping Center820

1842003,9523.113.3766.72KSF59.2Shopping Center820F

73898960.190.232.28KSF392.3Business Park (6)770G

55676770.190.232.28KSF296.4Business Park770H

66680.300.303.42Acres20Equestrian Center (7)—I

1,4831,73033,390Buildout Total

(2) Source: "Trip Generation, 6th Edition, 1997" by the Institute of Transportation Engineers

LSC Transportation Consultants, Inc.Source:
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SECTION F

Weekday and Saturday Traffic Comparison

EXISTING TRAFFIC COMPARISON

The weekday and Saturday peak-hour traffic counts at the SH 135/Spencer

Avenue intersection were compared in order to determine which time period had

the highest traffic volume. The Saturday SH 135 traffic volumes were found to be

approximately 85 percent of the weekday SH 135 traffic volumes. The Saturday

Spencer Avenue traffic volumes were found to be approximately 82 percent of the

weekday Spencer Avenue traffic volumes.

TRIP GENERATION COMPARISON

Based on the information provided in Section E, the weekday average daily traffic

volumes are approximately 4.5 percent higher than the Saturday average daily

traffic volumes. The weekday afternoon peak-hour traffic volumes are

approximately 8.5 percent higher than the Saturday mid-day peak-hour traffic

volumes.

COMPARISON SUMMARY

The existing traffic volumes and the projected site-generated traffic volumes are

expected to be higher during the typical weekday than during the typical

Saturday. For this reason, the weekday scenario was analyzed in detail.
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SECTION G

Directional Distribution and Trip Assignment

The directional distribution of the traffic volumes to be generated by the site is an

important factor in determining the development’s traffic impacts. There are many

factors that determine the distribution including: the site’s location with respect

to the residential, employment, and activity centers; the site’s location with

respect to the balance of the City of Gunnison area; the site’s proposed land uses;

and the roadway system serving the site.

Figure 4 shows the projected directional distribution for the buildout site-

generated traffic volumes for the year 2027.

The 2027 buildout site-generated traffic volumes on the adjacent roadway system

were determined by applying the 2027 distribution percentages (from Figure 4) to

the trip generation estimates (from Table 1a). Figures 5a and 5b show the

projected 2027 buildout site-generated traffic volumes.
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SECTION H

2027 Background Traffic

Figures 6a and 6b show the background traffic volume estimates for the year

2027. Background traffic is the traffic estimated to be on the adjacent roadway

system without consideration of the site -generated traffic volumes. The

background traffic volumes include the traffic generated by the surrounding

developments and the through traffic on the adjacent roadways.

CDOT required that the access intersections be assumed to serve the area north

of US 50 east of the CR 72 east intersection. Two access points were shown north

of US 50 aligning with the proposed site access intersections. In order to be

conservative, it was assumed that a total of 400 single-family houses would be

served by these two off-site access points. If this area develops with a more rural

density, the traffic generated would be much less than that shown on Figure 6b.

Figures 6a and 6b also show the recommended lane geometries, traffic controls,

and levels of service at the analyzed intersections.
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SECTION I

2027 Total Traffic

Figures 7a and 7b show the projected total traffic volumes for the year 2027. The

2027 total traffic volumes are the sum of the 2027 buildout site-generated traffic

volumes (from Figures 5a and 5b) plus the 2027 background traffic volumes (from

Figures 6a and 6b).

Figures 7a and 7b also show the recommended lane geometries, traffic controls,

and levels of service at the analyzed intersections.
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SECTION J

Projected Levels of Service, Traffic Signal
Progression Efficiency, and CDOT Permits

PROJECTED LEVELS OF SERVICE

Level of service (LOS) is a quantitative measure of the level of congestion or delay

at an intersection. Level of service is indicated on a scale from “A” to “F.” LOS A

is indicative of very little congestion or delay. LOS F is indicative of a high level of

congestion or delay.

The Synchro Version 6 software package was used to project the levels of service

for the analyzed intersections. Tables 2a, 2b, and 2c show the projected levels of

service for each of the analyzed time periods. The level of service reports are

attached in Appendix B.

The roadway improvements required to achieve the levels of service shown on

Tables 2a, 2b, and 2c are detailed on Table 3, along with a suggested party

responsible for funding each roadway improvement. Figures 8a and 8b show the

majority of the recommended roadway improvements.

All of the movements at the analyzed signalized intersections are projected to

operate at acceptable levels of service during the peak hours through the year

2027 with the recommended roadway improvements. The following movements at

the analyzed stop-sign controlled intersections are projected to operate at LOS E

or F during the peak hours with the recommended roadway improvements.

2027 Background Traffic

US 50/Adams Street: The northbound approach at the intersection is projected

to operate at LOS E (with an average delay of 42 seconds per vehicle) during the

afternoon peak hour. The southbound shared left-turn/through movement at this

intersection is projected to operate at LOS E (with an average delay of 36 seconds
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per vehicle) during the morning peak hour. It is unlikely that the City of Gunnison

or CDOT would mitigate the LOS E movement, as it is not excessive.

US 50/Colorado Street: The northbound approach at the intersection is projected

to operate at LOS F (with an average delay of 50 seconds per vehicle) during the

afternoon peak hour. The southbound shared left-turn/through movement at this

intersection is projected to operate at LOS F (with an average delay of 60 seconds

per vehicle) during the afternoon peak hour. It is unlikely that the City of

Gunnison or CDOT would mitigate the LOS F movement, as it is not excessive.

SH 135/Georgia Avenue: The eastbound approach at the intersection is projected

to operate at LOS F (with an average delay of 116 seconds per vehicle) during the

afternoon peak hour. The westbound approach at the intersection is projected to

operate at LOS E (with an average delay of 50 seconds per vehicle) during the

afternoon peak hour. This intersection is not a likely candidate for signalization,

due to its proximity to the existing traffic signal at the SH 135/Virginia Street

intersection. If the SH 135/Georgia Avenue intersection were restricted to a right-

in/right-out or three-quarter movement, the intersection is projected to operate

at acceptable levels of service. The eastbound and westbound left-turn and

through movements at this intersection could be served by the additional capacity

available at the SH 135/Virginia Street intersection’s traffic signal. Other possible

mitigation could include converting the SH 135/Virginia Street intersection to

right-in/right-out and signalizing the SH 135/Georgia Avenue intersection.

2027 Total Traffic

SH 135/Georgia Avenue: The eastbound approach at the intersection is projected

to operate at LOS E (with an average delay of 43 seconds per vehicle) during the

morning peak hour and LOS F (with an average delay of over 700 seconds per

vehicle) during the afternoon peak hour. The westbound approach at the intersec-

tion is projected to operate at LOS E (with an average delay of 35 seconds per

vehicle) during the morning peak hour and LOS F (with an average delay of over

400 seconds per vehicle) during the afternoon peak hour. This intersection is not

a likely candidate for signalization, due to its proximity to the existing traffic signal

at the SH 135/Virginia Street intersection. If the SH 135/Georgia Avenue inter-
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section were restricted to a right-in/right-out or three-quarter movement, the

intersection is projected to operate at acceptable levels of service. The eastbound

and westbound left-turn and through movements at this intersection could be

served by the additional capacity available at the SH 135/Virginia Street

intersection’s traffic signal. Other possible mitigation could include converting the

SH 135/Virginia Street intersection to right-in/right-out and signalizing the

SH 135/Georgia Avenue intersection.

TRAFFIC SIGNAL PROGRESSION EFFICIENCY

Generally speaking, the proposed traffic signals are fairly well spaced, but some

are not within 200 feet of the one-half mile spacing preferred by CDOT. In this

situation, the Colorado State Highway Access Code requires a minimum 35

percent progression efficiency. A traffic signal progression efficiency analysis was

conducted for US 50 from New York Street through the proposed Gunnison Rising

traffic signals. The time/space diagrams for the traffic signal progression efficiency

analysis are attached in Appendix C.

As shown on Table 4, the progression efficiencies on US 50 from New York Street

through the proposed Gunnison Rising traffic signals are expected to meet or

exceed CDOT’s 35 percent requirement.

The progression efficiencies shown on Table 4 assume that the section of US 50

between Adams Street and the Residential Village development will be an

extension of the five-lane urban cross section to the west, with curb and gutter

and a posted speed limit of 45 mph. US 50 is proposed as one through lane in

each direction with a rural cross section to the east of the Residential Village

development, and with shoulders and roadside ditches. Posting this rural section

at either 45 or 65 mph would result in a progression efficiency of approximately

41.5 percent. Posting this rural section at 55 mph would result in a progression

efficiency of 35 percent.



Table 2a
Levels of Service

October 2006 Existing Traffic Adjusted Upward to Reflect Peak Summer Traffic
Gunnison Rising - "Authentically Colorado"

Seasonally Adjusted Existing Traffic

Hour
PeakTraffic ControlIntersection SBNBWBEB (1)

Traffic Signal

Traffic Signal

Traffic Signal

TWSC (3)

TWSC

AWSC (4)

AWSC

AWSC

AWSC

Traffic Signal

TWSC

Traffic Signal

AWSC

AWSC

     Source: LSC Transportation Consultants, Inc.

Intersection
RTTHLTRTTHLTRTTHLTRTTHLTLOS
AAAAAABBBBBBAAMUS Highway 50/

AAAAAABBBBBBAPMNew York Street (2)

CCCCCCAAAAAAAAMUS Highway 50/

CCCCCCAAAAAAAPMSpruce Street

BBCCCCBBBAAABAMUS Highway 50/

BBBCCCBBBBBBBPMState Highway 135

ACCCCCfreefreeAfreefreeA—AMUS Highway 50/

BCCCCCfreefreeAfreefreeA—PMColorado Street

ACCBBBfreefreeAfreefreeA— AMUS Highway 50/
ACCCCCfreefreeAfreefreeA— PMAdams Street
A— A— — — freefree— freefreeA— AMUS Highway 50/
A— A— — — freefree— freefreeA— PMCounty Road 72 West
A— A— — — freefree— —freeA— AMUS Highway 50/
A— A— — — freefree— — freeA— PMBest Western Access
A— A— — — freefree— freefreeA— AMUS Highway 50/
A— A— — — freefree— freefreeA— PMCounty Road 72 East

— — — B— B— AAfreefree— — AMUS Highway 50/
— — — B— B— AAfreefree— — PMIndustrial Park Road
AAAAAACCCCCCAAMState Highway 135/
AAAAAACCCCCCAPMVirginia Street

freefreeAfreefreeABBBBBB— AMState Highway 135/
freefreeAfreefreeACCCDDD— PMGeorgia Avenue
AAAAAACCCCCCAAMState Highway 135/
AAAAAABCCBCCAPMSpencer Avenue
AAAAAAAAAAAA— AMColorado Street/
AAAAAAAAAAAA— PMGeorgia Avenue
—AAAA— A— A— — — — AMColorado Street/
— AAAA— A— A— — — — PMEscalante Drive

Notes:
(1) EB = eastbound, WB = westbound, NB = northbound, SB = southbound, LT = left turn, TH = through, RT = right turn
(2) US Highway 50 is oriented north/south and New York Street is oriented east/west at this intersection.
(3) TWSC = two-way stop-sign control
(4) AWSC = all-way stop-sign control



Table 2b
Levels of Service

2027 Background Traffic
Gunnison Rising - "Authentically Colorado"

2027 Background Traffic

Hour
Peak

Traffic ControlIntersection SBNBWBEB (1)

Traffic Signal

Traffic Signal

Traffic Signal

TWSC (3)

TWSC

AWSC (4)

AWSC

AWSC

AWSC

AWSC

AWSC

Traffic Signal

TWSC

Traffic Signal

TWSC

AWSC

AWSC

     Source: LSC Transportation Consultants, Inc.

Intersection
RTTHLTRTTHLTRTTHLTRTTHLTLOS

AAAAAABBBBBBAAMUS HIghway 50/

AAAAAABBBBBBAPMNew York Street (2)

CCCCCCAAAAAAAAMUS Highway 50/

CCCCCCAAAAAAAPMSpruce Street

CCCCCCBBBAAABAMUS Highway 50/

CCDCCCBBBAADCPMState Highway 135

BDDDDDfreefreeAfreefreeA—AMUS Highway 50/

BF (59.9s)F (59.9s)F (50.1s)F (50.1s)F (50.1s)freefreeAfreefreeA—PMColorado Street

BE (36.4s)E (36.4s)DDDfreefreeAfreefreeA— AMUS Highway 50/
BDDE (41.5s)E (41.5s)E (41.5s)freefreeAfreefreeA— PMAdams Street
B— B— — — freefree— — freeA— AMUS Highway 50/
B— B— — — freefree— — freeA— PMCounty Road 72 West
B— B— — — freefree— —freeA— AMUS Highway 50/
B— B— — — freefree— — freeA— PMBest Western Access
B— B— — — freefree— freefreeA— AMUS Highway 50/
B— B— — — freefree— freefreeA— PMCounty Road 72 East
B— B— — — freefree— — freeA— AMUS Highway 50/
B— C— — — freefree— — freeA— PMFuture West Off-Site Access
B— B— — — freefree— — freeA— AMUS Highway 50/
B— C— — — freefree— — freeA— PMFuture East Off-Site Access

— — — B— B— AAfreefree— — AMState Highway 135/
— — — B— B— AAfreefree— — PMIndustrial Park Road
AAAAAACCCCCCAAMState Highway 135/
AAAAAABBBBBBAPMVirginia Street

freefreeAfreefreeACCCDDD— AMState Highway 135/
freefreeAfreefreeAE (49.6s)E (49.6s)E (49.6s)F (116.4s)F (116.4s)F (116.4s)— PMGeorgia Avenue (5)

AAAAAABCCBCCAAMState Highway 135/
AAAAAABCCBCCAPMSpencer Avenue

freefreeAfreefreeAB— — B— — — AMState Highway 135/
freefreeAfreefreeBB— — B— — — PMColorado Street
AAAAAAAAAAAA— AMColorado Street/
AAAAAAAAAAAA— PMGeorgia Avenue
—AAAA— A— A— — — — AMColorado Street/
— AAAA— A— A— — — — PMEscalante Drive

Notes:
(1) EB = eastbound, WB = westbound, NB = northbound, SB = southbound, LT = left turn, TH = through, RT = right turn
(2) US Highway 50 is oriented north/south and New York Street is oriented east/west at this intersection.
(3) TWSC = two-way stop-sign control
(4) AWSC = all-way stop-sign control
(5) Potential mitigation could be conversion to a three-quarter or right-in/right-out intersection. Another option would be to signalize this intersection and then convert the SH 135/Virginia intersection to three-quarter or right-in/right-out.



Table 2c
Levels of Service
2027 Total Traffic

Gunnison Rising - "Authentically Colorado"

2027 Total Traffic

Hour
PeakTraffic ControlIntersection SBNBWBEB (1)

Traffic Signal

Traffic Signal

Traffic Signal

Traffic Signal

Traffic Signal

Traffic Signal

AWSC (3)

TWSC (4)

AWSC

TWSC

Traffic Signal

Traffic Signal

AWSC

Traffic Signal

TWSC

Traffic Signal

TWSC

AWSC

AWSC

     Source: LSC Transportation Consultants, Inc.

Intersection
RTTHLTRTTHLTRTTHLTRTTHLTLOS
AAAAAADDDDDDAAMUS Highway 50/

AAAAAADDDDDDAPMNew York Street (2)

CDDCDDAAAAAAAAMUS Highway 50/

CDDCCCAAAABABPMSpruce Street

BBDDDDBBAAACBAMUS Highway 50/

CCDDDDCDBBBDCPMState Highway 135

DDDDDDAAAAAABAMUS Highway 50/

DDDDDDAAABBBBPMColorado Street

DDDDDDAAAAABAAMUS Highway 50/
DDDDDDAAAAABAPMAdams Street
DDDCCDAAAAAAAAMUS Highway 50/
DDDCCDBCBAADCPMWest Commercial Access
B— C— — — freefree— —freeB— AMUS Highway 50/
C— D— — — freefree— —freeB— PMResidential Village Access
CCCCCCfreefreeAfreefreeA— AMUS Highway 50/
CCDCCDfreefreeBfreefreeB— PMCounty Road 72 West
C— C— — — freefree— —freeA— AMUS Highway 50/
C— C— — — freefree— — freeB— PMBest Western Access
CCCBBCfreefreeAfreefreeA— AMUS Highway 50/
CCDCCDfreefreeBfreefreeB— PMCounty Road 72 East
CCCCCDAAAAAABAMUS Highway 50/
DDDDDDAAAAAAAPMFuture West Off-Site Access
DDDCCCBBACAABAMUS Highway 50
DDDCCDBBACAACPMFuture East Off-Site Access

— — — B— B— freeAfreefree— — AMState Highway 135/
— — — B— B— freeAfreefree— — PMIndustrial Park Road
AAAAAADDDDDDBAMState Highway 135/
AAAAAACCCDDDBPMVirginia Street

freefreeAfreefreeAE (35.1s)E (35.1s)E (35.1s)E (42.5s)E (42.5s)E (42.5s)— AMState Highway 135/
freefreeBfreefreeBF (401.8s)F (401.8s)F (401.8s)F (771.6s)F (771.6s)F (771.6s)— PMGeorgia Avenue (5)

AAABAADDDDDDBAMState Highway 135/
AAABAACDDCDDBPMSpencer Avenue

freefreeAfreefreeAB— — B— — — AMState Highway 135/
freefreeAfreefreeBB— — C— — — PMColorado Street
AAAAAAAAAAAA— AMColorado Street/
BBBBBBBBBBBB— PMGeorgia Avenue
—AAAA— A— A— — — — AMColorado Street/
— BBAA— B— B— — — — PMEscalante Drive

Notes:
(1) EB = eastbound, WB = westbound, NB = northbound, SB = southbound, LT = left turn, TH = through, RT = right turn
(2) US Highway 50 is oriented north/south and New York Street is oriented east/west at this intersection.
(3) AWSC = all-way stop-sign control
(4) TWSC = two-way stop-sign control
(5) Potential mitigation could be conversion to a three-quarter or right-in/right-out intersection. Another option would be to signalize this intersection and then convert the SH 135/Virginia intersection to three-quarter or right-in/right-out.



Table 3
Time Horizon For Improvements

Gunnison Rising - "Authentically Colorado"

ResponsibilityRequired Geometry and Traffic Control (1)Time Horizon

Traffic (2)
2027 Background

2027 Total Traffic

   (7) Colorado Street falls between the one-half mile spaced intersections of State Highway 135 and Adams Street. This intersection is critical for the relief of

        State Highway 135 and the US Highway 50/State Highway 135 intersection. Figure 4 shows the progression efficiency achievable along US Highway 50

        can meet or exceed the CDOT requirement of 35 percent with this non-standard traffic signal spacing.

US Highway 50 Improvements

Others (4)
Colorado Street.
Add WB RT (3) and EB RT deceleration lane at Spruce Street and Adams Street. Add WB RT deceleration lane at

OthersGunnison Rising recreational vehicle park access and east commercial access.
Add EB LT deceleration lane and separate SB RT and LT lanes at the east and west off-site access aligning with the

State Highway 135 Improvements

OthersColorado Street.
Add SB RT deceleration lane at Spencer Avenue. Add west leg and convert intersection to three-quarter movement at

US Highway 50 Improvements

Gunnison Rising
Others with contribution from

Convert traffic control from TWSC (5) to traffic signal control at Adams Street. (6)

Gunnison Rising
Others with contribution from

Convert traffic control from TWSC to traffic signal control at Colorado Street. (7)

Gunnison RisingConstruct all of the improvements shown of Figure 8a that are not included above as 2027 background improvements.

State Highway 135 Improvements

contribution from Others
Gunnison Rising withConstruct all of the improvements shown on Figure 8b.

contribution from Others
Gunnison Rising with

convert Virginia Avenue intersection to three-quarter or right-in/right-out. 
Convert Georgia Avenue intersection to three-quarter or right-in/right-out or signalize Georgia Avenue intersection and

   Notes:
   (1) To achieve the levels of service shown on Tables 2b and 2c
   (2) All of the 2027 background traffic improvements were based on the "CDOT State Highway Access Code" requirements, and are not required to achieve
         acceptable levels of service.
   (3) NB = northbound, SB = southbound, EB = eastbound, WB = westbound, RT = right turn, LT = left turn, TH = through
   (4) Others could be future developments and/or state and local funding.
   (5) TWSC = two-way stop-sign control
   (6) Adams Street is about one-half mile east of the existing State Highway 135 traffic signal and one-half mile west of the proposed Colorado Rising west
         commercial access traffic signal.

   Source: LSC Transportation Consultants, Inc.
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Table 4

US Highway 50 Progression Efficiency

Gunnison Rising - "Authentically Colorado"

Progression Efficiency From New York Street to the East

   Source: LSC Transportation Consultants, Inc.

Timeline

Village access
the proposed Residential
US Highway 50 east of

65 mph posted speed on

Village access
the proposed Residential
US Highway 50 east of

55 mph posted speed on

Village access
the proposed Residential
US Highway 50 east of

45 mph posted speed on

41.5 Percent35.0 Percent41.5 PercentTraffic
2027 Background

41.5 Percent35.0 Percent41.5 Percent2027 Total Traffic
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LOCAL NEIGHBORHOOD TRAFFIC IMPACTS

A majority of the site-generated traffic volume is expected to access the site via US

50. Secondary local site access would be to and from the west via Georgia Avenue

and Escalante Drive. Escalante Drive is currently a private college street that has

no way to restrict non-college traffic. There is little non-college traffic currently

using Escalante Drive due to the layout of the existing street system. With an

eastern extension of Georgia Avenue it will be more attractive for non-college

traffic to use Escalante Drive as an additional east/west route. If Escalante Drive

remains private and unimproved, there will likely be less traffic using Escalante

than predicted in this analysis. It is expected that traffic capacity will be adequate

on Georgia Avenue to accommodate the projected future traffic with or without

improvements to Escalante Drive.

From Georgia Avenue and Escalante Drive, it is expected that the site-generated

traffic would use Colorado Street to distribute north and south. The site-generated

traffic that has an origin or destination east of SH 135 is expected to use the local

street grid between Colorado Street and SH 135. The site-generated traffic that

has an origin or destination on or west of SH 135 is expected to use Colorado

Street to access the existing SH 135 traffic signals at Virginia Street, Denver

Street, and Spencer Avenue.

CDOT STATE HIGHWAY ACCESS PERMIT

It is expected that site specific traffic studies will be completed for the various

phases of the project in order to obtain any necessary CDOT State Highway Access

Permits.
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SECTION K

Conclusions and Recommendations

The following conclusions and recommendations were drawn regarding the traffic

impacts of the proposed Gunnison Rising - “Authentically Colorado” mixed-use

development.

TRIP GENERATION

Buildout of the site is projected to generate about 34,895 vehicle-trips during a

typical weekday, with about half of the vehicles entering and half of the vehicles

exiting the site. During the weekday morning peak hour, about 1,250 vehicles

would enter and 1,120 vehicles would exit the site. During the weekday afternoon

peak hour, about 1,715 vehicles would enter and 1,765 vehicles would exit the

site.

Buildout of the site is projected to generate about 33,390 vehicle-trips during a

typical Saturday, with about half of the vehicles entering and half of the vehicles

exiting the site. During the Saturday mid-day peak hour, about 1,730 vehicles

would enter and 1,485 vehicles would exit the site.

WEEKDAY AND SATURDAY TRAFFIC COMPARISON

The existing and projected site-generated traffic volumes are expected to be higher

during the typical weekday than during the typical Saturday. For this reason, the

weekday scenario was analyzed in detail.

PROJECTED LEVELS OF SERVICE

All of the movements at the analyzed signalized intersections are projected to

operate at acceptable levels of service (LOS) during the peak hours through the

year 2027 with the recommended roadway improvements. A few of the movements

at the analyzed stop-sign controlled intersections are projected to operate at LOS

E or F during the peak hours with the recommended roadway improvements. 
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TRAFFIC SIGNAL PROGRESSION EFFICIENCY

Generally speaking, the proposed traffic signals are fairly well spaced, but some

are not within 200 feet of the one-half mile spacing preferred by CDOT, which

requires a progression efficiency analysis. The progression efficiencies on US 50

from New York Street through the proposed Gunnison Rising traffic signals are

expected to meet or exceed CDOT’s requirement of 35 percent.

The progression efficiencies assume that the section of US 50 between Adams

Street and the Residential Village development will be an extension of the existing

five-lane urban cross section to the west, with curb and gutter and a posted speed

limit of 45 mph. US 50 is proposed as one through lane in each direction with a

rural cross section to the east of the Residential Village development, and with

shoulders and roadside ditches. Posting this rural section at either 45 or 65 mph

would result in a progression efficiency of approximately 41.5 percent. Posting this

rural section at 55 mph would result in a progression efficiency of 35 percent.

RECOMMENDED ROADWAY IMPROVEMENTS

The roadway improvements required to achieve the levels of service shown on

Tables 2a, 2b, and 2c are detailed on Table 3, along with a suggested party

responsible for funding each roadway improvement. Figures 8a and 8b show the

majority of the recommended roadway improvements.

LOCAL NEIGHBORHOOD TRAFFIC IMPACTS

A majority of the site-generated traffic volume is expected to access the site via US

50. Secondary local site access would be to and from the west via Georgia Avenue

and Escalante Drive. Escalante Drive is currently a private college street that has

no way to restrict non-college traffic. There is little non-college traffic currently

using Escalante Drive due to the layout of the existing street system. With an

eastern extension of Georgia Avenue it will be more attractive for non-college

traffic to use Escalante Drive as an additional east/west route. If Escalante Drive

remains private and unimproved, there will likely be less traffic using Escalante

than predicted in this analysis. It is expected that traffic capacity will be adequate
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on Georgia Avenue to accommodate the projected future traffic with or without

improvements to Escalante Drive.

From Georgia Avenue and Escalante Drive, it is expected that the site-generated

traffic would use Colorado Street to distribute north and south. The site-generated

traffic that has an origin or destination east of SH 135 is expected to use the local

street grid between Colorado Street and SH 135. The site-generated traffic that

has an origin or destination on or west of SH 135 is expected to use Colorado

Street to access the existing SH 135 traffic signals at Virginia Street, Denver

Street, and Spencer Avenue.

CDOT STATE HIGHWAY ACCESS PERMIT

It is expected that site specific traffic studies will be completed for the various

phases of the project in order to obtain any necessary CDOT State Highway Access

Permits.



Appendix A: Traffic Count Reports







































































































  Appendix B: Level of Service Reports





































































































































































































Appendix C: Time/Space Diagrams
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