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Appendix B 

Engineer’s Opinion of Probable Cost 

  



ITEM NO. ITEM UNIT FOR ESTIMATE UNIT ITEM COST

PRICE (QUANT. X UNIT PRICE)

100.00000 MOBILIZATION LS 1 275,000.00$   275,000.00$                       

100.00000 FORCE ACCOUNT WORK $$ 1 50,000.00$     50,000.00$                         

100.00000 CONTRACT BOND LS 1 20,000.00$     20,000.00$                         

100.00000 CONTRACTOR TESTING LS 1 25,000.00$     25,000.00$                         

1050.01000 TEMPORARY TRAFFIC CONTROL LS 1 20,000.00$     20,000.00$                         

1335.01000 CONSTRUCTION STAKING LS 1 25,000.00$     25,000.00$                         

1563.01000 EROSION CONTROL AND STORMWATER MANAGEMENT LS 6 15,000.00$     90,000.00$                         

2050.01000 REMOVAL OF TRAFFIC SIGNALS EA 3 1,500.00$       4,500.00$                            

2050.02000 REMOVAL OF INLETS EA 7 1,000.00$       7,000.00$                            

2075.02000 REMOVAL OF ASPHALT SURFACING SY 500 4.00$               2,000.00$                            

2075.03000 REMOVAL OF CONCRETE SURFACING SY 20000 5.50$               110,000.00$                       

2075.04000 REMOVAL OF CURB AND GUTTER LF 5250 3.75$               19,687.50$                         

2210.05000 IMPORTED BORROW EXCAVATION CY 400 28.00$             11,200.00$                         

2210.02000 UNCLASSIFIED EXCAVATION CY 400 30.00$             12,000.00$                         

2231.01000 CRUSHED BASE TON 9500 30.00$             285,000.00$                       

2280.02000 TOPSOIL BORROW CY 1500 12.00$             18,000.00$                         

2512.03100 PLANT MIX BITUMINOUS PAVEMENT, GRADING A TON 5000 90.00$             450,000.00$                       

2570.02000 ADJUST SEWER MANHOLE EA 5 500.00$           2,500.00$                            

2725.01118 STORM SEWER MAIN, RCP, 18" LF 275 70.00$             19,250.00$                         

2725.01124 STORM SEWER MAIN, RCP, 24" LF 80 85.00$             6,800.00$                            

2725.01136 STORM SEWER MAIN, RCP, 36" LF 100 200.00$           20,000.00$                         

2725.01148 STORM SEWER MAIN, RCP, 48" LF 2020 300.00$           606,000.00$                       

2725.01510 8 'x 5' CONCRETE BOX CULVERT LF 520 900.00$           468,000.00$                       

2725.01511 8 'x 5' CONCRETE BOX CULVERT BEND SECTION EA 4 10,000.00$     40,000.00$                         

2725.01512 8' X 6' CONCRETE BOX CULVERT BEND SECTION EA 1 12,500.00$     12,500.00$                         

2725.01513 8' x 5' TO 8' x 6' CONCRETE BOX CULVERT REDUCER EA 1 12,500.00$     12,500.00$                         

2725.02250 FLAT TOP MANHOLE, 6-10; DEEP, 60" DIA. EA 1 7,000.00$       7,000.00$                            

2725.03250 CONICAL MANHOLE, 6-10; DEEP, 96" DIA. EA 2 8,500.00$       17,000.00$                         

2725.03500 8' x 14' REINFORCED CONCRETE JUNCTION BOX EA 2 17,500.00$     35,000.00$                         

2725.03600 18" x 48" RCP TEE SECTION EA 2 5,000.00$       10,000.00$                         

2725.04180 FLARED END SECTION, RCP, 18" DIA. EA 1 1,200.00$       1,200.00$                            

2725.04240 FLARED END SECTION, RCP, 24" DIA. EA 1 1,750.00$       1,750.00$                            

2725.06100 TYPE "A" INLET EA 10 3,750.00$       37,500.00$                         

2725.06500 WYDOT TYPE "B" INLET EA 2 4,000.00$       8,000.00$                            

2725.06500 WYDOT TYPE "C" INLET EA 2 4,250.00$       8,500.00$                            

2725.06500 WYDOT TYPE "D" INLET EA 4 3,800.00$       15,200.00$                         

2805.02000 SIGN PANELS SF 500 30.00$             15,000.00$                         

2805.03000 SIGN POST, SQ TUBULAR STL EA 12 650.00$           7,800.00$                            

2815.00000 PERMANENT STRIPING (THERMOPLASTIC) LS 1 15,000.00$     15,000.00$                         

2900.01000 LANDSCAPING SF 3750 7.50$               28,125.00$                         

2900.02000 SEEDING SF 2500 1.50$               3,750.00$                            

2900.04000 SODDING SF 3750 3.50$               13,125.00$                         

3330.01050 CURB AND GUTTER TYPE "A" (24 in) LF 5800 22.00$             127,600.00$                       

3340.01000 CURB TURN FILLET SF 3600 12.00$             43,200.00$                         

3340.02000 CONCRETE  VALLEY GUTTER (8 in) SF 575 10.00$             5,750.00$                            

3340.03000 CONCRETE SIDEWALK (4 in) SF 38500 6.00$               231,000.00$                       

3340.07000 DETECTABLE WARNING PLATE EA 14 300.00$           4,200.00$                            

4040.01200 DRILLED CAISSON LF 60 250.00$           15,000.00$                         

4040.07500 TRAFFIC SIGNAL LIGHT POLE STEEL (40' MAST ARM) EA 3 15,000.00$     45,000.00$                         

SUBTOTAL 3,307,637.50$                    

CONTINGENCY (40%) 1,323,055.00$                    

ENGINEERING (20%) 264,611.00$                       

TOTAL 4,895,303.50$                                                 

CITY OF CHEYENNE MPO

CONVERSE AVENUE & DELL RANGE BOULEVARD 35% DESIGN

ENGINEER'S ESTIMATE (35%)

QUANTITY BIDDING

c:\pwworking\central01\dms18133\Converse_DellRange_Project Quantities
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Memo 

Date: Friday, January 13, 2017 

Project: Dell Range-Converse Intersection and 35% Design Plan 

To: Brandon Gebhart 

From: John Seyer 

Subject: Dell Range-Converse Intersection Alternatives Analysis Tech Memo 

 

This technical memorandum documents the process of developing and evaluating alternatives for 

improvements to the Dell Range Boulevard & Converse Avenue intersection, as well as selection of the 

preferred alternative.  

I. Existing Conditions 

The Dell Range-Converse intersection is located in the northeast portion of the city of Cheyenne. This 

intersection connects two major routes in the city. Dell Range Boulevard is a four-lane major arterial 

that connects from Yellowstone Road on the west to the developing eastern portions of the city. Dell 

Range also provides connectivity to the most intensive retail development in Cheyenne, which includes 

the Frontier Mall. Converse Avenue is a four-lane minor arterial that provides connectivity from 

Lincolnway on the south, which provides access to downtown Cheyenne, to the developing northern 

portion of the city. The confluence of these two roadways creates this major intersection, which is 

known for being the most congested and highest crash occurrence intersection in the city, possibly even 

the state. 

The current configuration of the intersection includes an exclusive left-turn lane and exclusive right-turn 

lane in each direction, except for the northbound approach that includes two exclusive left-turn lanes. 

Also, the eastbound right-turn lane is channelized. The intersection is signalized, with split phasing for 

the northbound and southbound approaches and a flashing yellow arrow for the eastbound left-turn 

and westbound left-turn movements. This signal operates in coordination along Dell Range Boulevard, 

with the coordinated corridor limits extending from College Drive on the east to Powderhouse Road on 

the west. 

Existing traffic volumes for the AM, Midday and PM peak hours were gathered by the City earlier this 

year and provided to HDR for use in this project. The City also provided existing signal timing parameters 

for this intersection. These traffic volumes, the intersection geometrics and the traffic signal timing 

parameters were loaded into the project’s traffic operations analysis model. The model was run and the 

results yielded LOS E, LOS C and LOS C for the AM, Midday and PM peak hours, respectively. 

Crash statistics from 2006 to 2015 show a safety concern for this intersection. Within the past 10 years, 

there have been a total of 264 crashes at the Dell Range Boulevard and Converse Avenue intersection. 
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During this time, approximately 147 people were injured, making this intersection one of the most 

dangerous intersections in the state of Wyoming. From 2006 to 2015, rear end collisions have increased 

approximately 20%. On average, 67% of all crashes that occurred at the Dell Range - Converse 

intersection within the past 10 years had reported property damage. In addition to rear end collisions, T-

Bone/right angle crashes have doubled between 2014 and 2015. This could attribute to why over 90% of 

all crashes in this intersection occurred when vehicles were traveling in the East – West direction. 

II. Alternatives Development and Analysis 

The development of alternatives was based on the steering committee’s understanding of the 

intersection’s deficiencies and the project’s needs. Below is a description of this process. 

Identification of Deficiencies. In order to establish the current conditions of the Dell Range – Converse 

intersection, a model of the existing configuration was developed. The results concluded that the 

existing intersection with current traffic volumes functions at a LOS E in the AM, which is considered 

poor and a LOS C during the MD and PM peaks. If the intersection stays in its current configuration, it is 

projected that the level of service will only get worse due to increased traffic volumes. In addition to a 

continuance of poor level of service, the safety conditions of this intersection will also decrease. The Dell 

Range – Converse intersection is already considered one of the most dangerous intersections in the 

state, as mentioned in the safety discussion above, and if no improvements are made to the 

intersection, this intersection very well could become the most dangerous intersection in the state. 

Alternatives Development. The alternatives that were analyzed for this intersection originated from 

HDR’s proposal and were refined and finalized by the Steering Committee. The citizens of Cheyenne 

have been open to unique ideas that will maximize capacity and enhance safety at the Dell Range – 

Converse intersection. Currently, there are three alternative designs in place around the City of 

Cheyenne: the Vandehei corridor (the City’s first experiment with a traffic calming corridor), the multi-

lane roundabout at the Converse-Pershing-19th intersection, and the diverging diamond interchange 

(DDI) at I-25 & College Drive. With these in mind as well as the conversations with City staff and citizens, 

HDR has developed seven alternative designs for the Dell Range-Converse intersection. 

The list of alternatives is as follows: 

1. No-Build 

2. Dual Left-Turn Lanes 

3. Modern Roundabout 

4. Continuous Flow Intersection – Full 

5. Continuous Flow Intersection – Modified 

6. ThruTurn Intersection – Signals 

7. ThruTurn Intersection – Roundabouts 

Below are a brief description and a figure that illustrates each alternative. 
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No-Build. The option to not make any significant improvements provides a benchmark against 

which all other alternatives can be measured. The No-Build represents the conditions of the 

intersection in the future without major improvements, although some minor improvements or 

other previously committed improvements can be made. For this project, it was assumed that 

widening of the north leg would occur such that the split phasing will be eliminated and right-

turn arrows will be added that will indicate to drivers that right turns are protected during the 

green time of the corresponding left-turn (i.e. the northbound right-turn movement would be 

given a green arrow simultaneously with the westbound left-turn movement). 

Dual Left-Turn Lanes. The first build alternative includes improving on the No-Build by adding a 

second left-turn lane to the eastbound, southbound and westbound approaches. The projected 

westbound left-turn volumes indicate that dual lefts may be warranted, and providing a second 

southbound left-turn lane is simple geometrically since the northbound approach leg already 

has dual lefts; both receiving legs of these turn movements already have two lanes. The 

eastbound left-turn movement is not as simple, given that the north leg has only one receiving 

lane. The traffic volumes for this movement are fairly low, so consideration was given to keeping 

this movement as a single left-turn lane. 

Modern Roundabout. The modern roundabout was conceived as a viable option given the city’s 

familiarity with roundabouts, the large percentages of left turns on some legs, and the fact that 

the crash history indicates that the conflict between thru movements and the opposing left-turn 

movements experience a persistence of crashes. This would be a multi-lane roundabout, 

possibly with three approach lanes from the south. 

Continuous Flow Intersection – Full. A continuous flow intersection (CFI) provides left-turn 

movements that are removed from the intersection for the benefit of reducing conflict points at 

the primary intersection and increasing the intersection’s capacity. The left turns occur 

upstream of the primary intersection so that they can turn onto the approaching cross street at 

the same time as the opposing through movements. This alternative provides five two-phase 

signalized intersections that control traffic as it passes through the “intersection complex.” 

Continuous Flow Intersection – Modified. The differences between the CFI-Modified alternative 

and the CFI-Full intersection are represented in the number of displaced left-turn movements. 

Based on volumes and crash history, the northbound left turns and the westbound left turns are 

the two movements that need additional capacity and conflict point mitigation. The traffic 

volumes at the other two left-turn movements are far less impactful to capacity and safety. In 

addition, modifying the CFI in this manner takes advantage of available right-of-way without 

impacting existing businesses. 

ThruTurn Intersection – Signals. The ThruTurn intersection offers similar intersection capacity 

benefits as the CFI in that left turns do not occur at the primary intersection. The difference is 

that traffic wishing to make a left turn must make a different maneuver at the intersection and 

make a turn at a downstream intersection before reaching its final destination. As an example, 
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to make a northbound left turn, traffic would proceed north through the intersection along 

Converse Avenue to the Masonway intersection where this traffic would make a u-turn, 

followed by a right-turn onto westbound Dell Range Boulevard. The “outlier” intersections 

would have minor geometric changes made to them to accommodate the u-turn movement, 

and those intersections would be signalized. 

ThruTurn Intersection – Roundabouts. This iteration of the ThruTurn intersection would provide 

modern roundabouts at the outlier intersections instead of traffic signals. This alternative would 

facilitate the u-turn movements effectively without introducing three new traffic signals. 

Alternatives Analysis. The seven alternatives were evaluated against the evaluation criteria that were 

listed in the (memo). The criteria were established based on the values that the steering committee 

expressed to the design team and what the public shared at the first public open house. These criteria 

included: 

1. Safety 

2. Ease of Use 

3. Congestion/Queuing 

4. Business Access 

5. Drainage 

6. Land Acquisition 

Initially, the alternatives were analyzed using the criteria of improved safety, ease of use, and reduction 

of congestion and queuing. The results of this analysis were presented to the steering committee to 

refine the alternatives down to three final alternatives. The congestion/queuing criterion was analyzed 

quantitatively using operations analysis software, as described below. The safety criterion was based on 

how effectively each alternative would reduce the overall number of conflict points. As such, this 

criterion was evaluated initially quantitatively, although some results were tweaked qualitatively. The 

ease of use criterion was evaluated qualitatively based on the complexity of the intersection, with 

consideration given to out-of-direction travel and how well pedestrians and bicyclists could maneuver 

through the intersection. Below is a description of how the alternatives were evaluated against these 

three criteria. 

Safety. As noted above, this criterion was evaluated initially based on the number of conflict 

points within the intersection for each alternative. Given that some alternatives involve just the 

Dell Range-Converse intersection, while others involve the Mountain Road, Masonway and 

Grandview Avenue intersections, it’s important that we include all four intersections in each 

alternative. Given these considerations, below are the total numbers of conflict points for each 

alternative: 

� No-Build = 59 

� Dual Left-Turn Lanes = 59 

� Modern Roundabouts = 35 

� CFI – Full = 44 
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� CFI – Modified = 54 

� ThruTurn – Signals = 38 

� ThruTurn – Roundabouts = 28 

 

Ease of Use. The Ease of Use criterion was evaluated with a qualitative approach. This approach 

considered the complexity of the intersection for all modes of travel, including vehicular traffic 

and pedestrian and bicycle traffic.  

Congestion/Queuing. The Synchro/SimTraffic software suite was used to analyze the operations 

for all of the alternatives, except for the modern roundabout alternatives; the modern 

roundabouts were analyzed using Rodel. Models for the AM peak, MD peak, and PM peak, using 

projected 2040 volumes, were developed for all alternatives. The future-year volumes were 

based on ADTs from the Dell Range Corridor Study and the estimated Section 20 development 

patterns. 

The primary focus of the analysis was the functionality of the Dell Range Boulevard and 

Converse Avenue intersection (DR-C). Currently, it is a signalized, four-legged intersection. Dell 

Range Boulevard has two through lanes and one left-turn lane in the EB and WB directions. 

There is a designated right-turn lane in the WB direction onto NB Converse Ave. The SB leg has 

two through lanes, a designated right-turn lane, and one left-turn lane. The NB leg has one 

through lane, a designated right-turn lane, and two left-turn lanes onto WB Dell Range. 

Currently, the intersection functions as a LOS E during the AM peak and a LOS C during the MD 

and PM peak with an average delay of 39.9 seconds. 

• No-Build: 

The No-Build model was built using the existing intersection configuration and the 2040 

volumes. In order to improve the functionality of the intersection, the signal timing was 

optimized for each peak hour. This adjustment improved the intersection’s function during 

the AM peak from an LOS E to an LOS C. However, the LOS during the MD and PM peak 

declined to an LOS D. The average delay for the no-build model is approximately 35.6 

seconds. Therefore, in order to see LOS improvement for all peak periods, the intersection’s 

configuration will need to be altered. 

 

• Dual Left-Turn Lanes: 

Due to the large amount of left turns in all directions, there is considerable delay due to the 

limited amount of left turn storage. A second left turn lane was added to SB Converse Ave, 

WB Dell Range Blvd, and EB Dell Range Blvd. The EB and WB directions have fewer left turns 

than that of the NB and SB directions. However, the through traffic along Dell Range Blvd is 

almost five times more than the through traffic along Converse Ave. Therefore, the left turn 

storage length for WB Dell Range Blvd was increased from 90 feet to 150 feet. This will assist 

in alleviating the through traffic delay as well as the left turn delay. After finalizing the 
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configuration and optimizing the signal timing, the intersection functioned as an LOS C for 

all peak periods with an average delay of 29.4 seconds. 

 

• Modern Roundabout: 

The roundabout model configuration consists of two circulating lanes throughout the entire 

roundabout. In the EB direction, there will be three approach lanes: one left-through lane, 

one designated through only lane, and one designated right turn only lane. The designated 

right turn only lane will be a bypass lane to SB Converse Ave. In the NB direction, there will 

be three approach lanes: one designated left turn only lane, one left-through lane, and one 

right-through turn lane. There will be three circulating lanes in the south-east quadrant to 

accommodate the three NB approach lanes and all legs will have two exit lanes. The LOS for 

the roundabout during all peak periods is an LOS A with an average delay of 5.6 seconds. 

 

• Continuous Flow Intersection (Full): 

The CFI model configuration eliminates all left turns that occur at the Dell Range-Converse 

intersection. All left turns will occur ahead of the DR-C intersection. There will be a 

signalized intersection where the left turns will occur and cross over the opposing traffic 

lanes in order to bypass the main intersection. This bypass will provide storage for the left 

turns and allow for more green time to be dedicated to the through traffic. The left turns 

will access their target street at a connection point that will be placed after the main 

intersection. Once the timing was optimized and coordinated for all four legs, the CFI 

performed at a LOS C for all peak periods with an average delay of 29.6 seconds. 

 

• Continuous Flow Intersection (Modified): 

The modified CFI model configuration is very similar to that of the full CFI model 

configuration.  However, instead of eliminating left turns at the intersection for all four legs 

of the intersection, only two legs have left turns that occur ahead of the intersection.  For 

the modified model configuration, the WB and NB left turns will bypass the main 

intersection. The WB left turn movement exceeds 300 left turns during the AM peak and the 

NB left turn movement exceeds 300 left turns during the PM peak; both movements have 

between 700 – 900 left turns during all three peaks. Once the timing was optimized and 

coordinated, the modified CFI performed at an LOS C for all peak periods with an average 

delay of 26.3 seconds. 

 

• ThruTurn Intersection (Signals): 

The signalized ThruTurn model has a similar approach to the CFI model; eliminate the left 

turns at the Dell Range-Converse intersection. However, instead of the left turns bypassing 

the DR-C intersection, left turns will be prohibited at the intersection. Therefore, vehicles 

wanting to turn left onto Converse Ave from Dell Range Blvd, or vise versa, will have to 

travel through the intersection and use either the Dell Range-Mountain intersection, Dell 

Range-Grandview intersection, or the Converse-Masonway intersection to make a U-turn. 
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Vehicles will be able to turn right at the DR-C intersection once they have completed the U-

turn. This ThruTurn model uses signals at all four of the intersections. Once all of the timing 

was optimized and coordinated, the model performed at an LOS B for the AM and MD peaks 

and an LOS C for the PM peak with an average delay of 16.4 seconds. 

 

• ThruTurn Intersection (Roundabouts): 

The roundabout thruturn model has the same configuration as the signalized thruturn 

model, but will be using roundabouts instead of signals at the three intersections of Dell 

Range-Mountain, Dell Range-Grandview, and Converse-Masonway. Due to the use of two 

different modeling programs, Rodel and Syncro, for this alternative, the delays for both 

modeling programs had to be accounted for in the overall delay results. Once the delay was 

calculated correctly, the alternative performed at an LOS B for all peak periods with an 

average delay of 14.0 seconds. 

Based solely on the results from the models, the modern roundabout performed the best in terms of 

LOS and delay. The ThruTurn models performed the second best, with the modified CFI coming in third 

best overall. The worst results came from the No-Build model. This solidifies the fact that the Dell 

Range-Converse intersection needs an alternative intersection design to alleviate current and future 

delay. See Table 1 for the LOS and delay results for all seven alternatives. 

Table 1: Dell Range Boulevard and Converse Avenue Intersection Alternatives Analysis 

Alternative 
AM Peak MD Peak PM Peak 

LOS Delay (sec) LOS Delay (sec) LOS Delay (sec) 

No-Build Revision C 27.1 D 37.8 D 42.0 

Dual Left Turns C 26.2 C 32.3 C 29.6 

Modern Roundabout A 3.3 A 7.6 A 5.9 

CFI - Full C 31.1 C 29.8 C 27.9 

CFI - Modified C 22.1 C 26.0 C 30.8 

ThruTurn - Signals B 10.9 B 13.7 C 24.5 

ThruTurn - Roundabouts B 11.1 B 12.8 B 18.1 
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III. Recommendations 

The analysis methodology, the resulting output, the public input and recommendations from the design 

team were presented to the Steering Committee and the MPO Technical Committee. The preferred 

intersection alternative from this entire process was the Modified Continuous Flow Intersection.  Given 

that funding for this project did not make the sixth-penny ballot initiative in May, 2017, and that the 

funding source for this project is uncertain in the foreseeable future, the short term improvements to 

the existing intersection should be incorporated until the preferred alternative can be funded. 

At this time, it is recommended that the improvements derived for Current Intersection with Short Term 

Improvements alternative be constructed to improve safety and functionality until a funding source for 

the preferred alternative become available.  The recommended improvements were incorporated into 

the 35% design and the Engineer’s Opinion of Probable Costs and include; 

• Restriping the north leg to shift the southbound left-turn lane to the east 

• Eliminate the split phasing for the north-south approaches 

• Optimize the signal timing, including adding right-turn overlaps for the northbound right 

turn, the southbound right turn, and the westbound right turn 

• Add supplemental left-turn heads for the eastbound and the westbound approaches 

• Increase the curb-and-gutter radius in the northwest and northeast corner to better 

accommodate truck traffic 

Safety improvements will be realized inherently when the overall corridor improvements identified in 

this study and previous studies are completed.  Improved connectivity and dedicated pedestrian and 

bicycle facilities will provide improved safety conditions when compared to existing conditions such as 

the creation of a grade separated Greenway crossing at Dry Creek, west of the Converse Avenue and 

Dell Range Boulevard intersection. Additionally, future analysis of a grade separated crossing along 

Converse Avenue between Dell Range and Point Bluff is recommended based on comments received 

during the public meeting process.  Additionally, some improvement to traffic operations and a general 

increase in intersection safety will be realized by completing the Current Intersection with Short Term 

Improvements alternative. 
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EXISTING



Lanes, Volumes, Timings

3: Converse Ave & Dell Range Blvd 7/23/2017

Existing_AM.syn Synchro 9 Report

John Seyer Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 15 196 119 351 500 94 176 155 100 108 259 42

Future Volume (vph) 15 196 119 351 500 94 176 155 100 108 259 42

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 120 150 80 60 200 200 80 80

Storage Lanes 1 1 1 1 1 1 1 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 1.00 1.00 1.00 0.95 1.00

Frt 0.850 0.850 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 3433 1863 1583 1770 3539 1583

Flt Permitted 0.950 0.950 0.950 0.950

Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 3433 1863 1583 1770 3539 1583

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 334 176 255 266

Link Speed (mph) 35 35 40 30

Link Distance (ft) 1084 566 342 605

Travel Time (s) 21.1 11.0 5.8 13.8

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

Adj. Flow (vph) 16 213 129 382 543 102 191 168 109 117 282 46

Shared Lane Traffic (%)

Lane Group Flow (vph) 16 213 129 382 543 102 191 168 109 117 282 46

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 24 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes 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 1 2 1 1 2 1

Detector Template Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Leading Detector (ft) 20 100 20 20 100 20 20 100 20 20 100 20

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6 20 20 6 20 20 6 20

Detector 1 Type Cl+Ex Cl+Ex 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 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 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 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 Prot NA Free Prot NA Perm Split NA Perm Split NA Perm

Protected Phases 5 2 1 6 8 8 7 7

Permitted Phases Free 6 8 7



Lanes, Volumes, Timings

3: Converse Ave & Dell Range Blvd 7/23/2017

Existing_AM.syn Synchro 9 Report

John Seyer Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 5 2 1 6 6 8 8 8 7 7 7

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 5.0

Minimum Split (s) 9.9 19.9 9.9 19.9 19.9 21.9 21.9 21.9 9.2 9.2 9.2

Total Split (s) 10.0 26.0 15.0 31.0 31.0 13.0 13.0 13.0 14.0 14.0 14.0

Total Split (%) 14.7% 38.2% 22.1% 45.6% 45.6% 19.1% 19.1% 19.1% 20.6% 20.6% 20.6%

Maximum Green (s) 5.1 21.1 10.1 26.1 26.1 8.1 8.1 8.1 9.8 9.8 9.8

Yellow Time (s) 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.2 3.2 3.2

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.2 4.2 4.2

Lead/Lag Lag Lead Lag Lead Lead Lag Lag Lag Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode None C-Max None C-Max C-Max None None None None None None

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 10.0 10.0 10.0 12.0 12.0 12.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 5.1 21.2 68.0 10.1 34.2 34.2 8.3 8.3 8.3 9.6 9.6 9.6

Actuated g/C Ratio 0.08 0.31 1.00 0.15 0.50 0.50 0.12 0.12 0.12 0.14 0.14 0.14

v/c Ratio 0.12 0.19 0.08 1.46 0.31 0.12 0.46 0.75 0.26 0.47 0.57 0.10

Control Delay 31.6 17.8 0.1 253.2 11.3 0.8 31.9 51.6 1.5 33.6 32.1 0.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 31.6 17.8 0.1 253.2 11.3 0.8 31.9 51.6 1.5 33.6 32.1 0.5

LOS C B A F B A C D A C C A

Approach Delay 12.0 100.2 31.9 29.2

Approach LOS B F C C

Intersection Summary

Area Type: Other

Cycle Length: 68

Actuated Cycle Length: 68

Offset: 53 (78%), Referenced to phase 2:EBT and 6:WBT, Start of Green

Natural Cycle: 80

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.46

Intersection Signal Delay: 58.8 Intersection LOS: E

Intersection Capacity Utilization 54.8% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     3: Converse Ave & Dell Range Blvd



Lanes, Volumes, Timings

3: Converse Ave & Dell Range Blvd 7/23/2017

Existing_MD.syn Synchro 9 Report

John Seyer Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 62 784 367 199 943 137 326 186 163 162 223 104

Future Volume (vph) 62 784 367 199 943 137 326 186 163 162 223 104

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 120 150 80 60 200 200 80 80

Storage Lanes 1 1 1 1 1 1 1 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 1.00 1.00 1.00 0.95 1.00

Frt 0.850 0.850 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 3433 1863 1583 1770 3539 1583

Flt Permitted 0.950 0.950 0.950 0.950

Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 3433 1863 1583 1770 3539 1583

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 255 136 177 145

Link Speed (mph) 35 35 40 30

Link Distance (ft) 1084 566 342 605

Travel Time (s) 21.1 11.0 5.8 13.8

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

Adj. Flow (vph) 67 852 399 216 1025 149 354 202 177 176 242 113

Shared Lane Traffic (%)

Lane Group Flow (vph) 67 852 399 216 1025 149 354 202 177 176 242 113

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 24 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes 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 1 1 1 1 1 1 1 1 1 1 1

Detector Template Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50 50 50 50 50 50 50

Detector 1 Type Cl+Ex Cl+Ex 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 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 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 0.0 0.0

Turn Type Prot NA Free Prot NA Perm Split NA Perm Split NA Perm

Protected Phases 5 2 1 6 8 8 7 7

Permitted Phases Free 6 8 7

Detector Phase 5 2 1 6 6 8 8 8 7 7 7

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 5.0

Minimum Split (s) 9.9 20.9 9.9 20.9 20.9 19.9 19.9 19.9 9.2 9.2 9.2

Total Split (s) 12.0 39.0 14.0 41.0 41.0 20.0 20.0 20.0 15.0 15.0 15.0



Lanes, Volumes, Timings

3: Converse Ave & Dell Range Blvd 7/23/2017

Existing_MD.syn Synchro 9 Report

John Seyer Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Total Split (%) 13.6% 44.3% 15.9% 46.6% 46.6% 22.7% 22.7% 22.7% 17.0% 17.0% 17.0%

Maximum Green (s) 7.1 34.1 11.0 36.1 36.1 15.1 15.1 15.1 10.8 10.8 10.8

Yellow Time (s) 3.9 3.9 2.0 3.9 3.9 3.9 3.9 3.9 3.2 3.2 3.2

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.9 4.9 3.0 4.9 4.9 4.9 4.9 4.9 4.2 4.2 4.2

Lead/Lag Lag Lead Lag Lead Lead Lag Lag Lag Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None C-Max None C-Max C-Max None None None None None None

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 10.0 10.0 10.0 10.0 10.0 10.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 6.8 35.7 88.0 11.0 40.1 40.1 13.7 13.7 13.7 10.6 10.6 10.6

Actuated g/C Ratio 0.08 0.41 1.00 0.12 0.46 0.46 0.16 0.16 0.16 0.12 0.12 0.12

v/c Ratio 0.49 0.59 0.25 0.98 0.64 0.19 0.66 0.70 0.45 0.83 0.57 0.36

Control Delay 51.7 23.0 0.4 96.2 21.9 4.5 41.3 48.4 9.3 68.6 42.1 6.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 51.7 23.0 0.4 96.2 21.9 4.5 41.3 48.4 9.3 68.6 42.1 6.8

LOS D C A F C A D D A E D A

Approach Delay 17.6 31.6 35.5 43.4

Approach LOS B C D D

Intersection Summary

Area Type: Other

Cycle Length: 88

Actuated Cycle Length: 88

Offset: 6 (7%), Referenced to phase 2:EBT and 6:WBT, Start of Green

Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.98

Intersection Signal Delay: 29.2 Intersection LOS: C

Intersection Capacity Utilization 66.5% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     3: Converse Ave & Dell Range Blvd
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 65 890 363 150 651 121 319 279 211 170 187 79

Future Volume (vph) 65 890 363 150 651 121 319 279 211 170 187 79

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 120 150 80 60 200 200 80 80

Storage Lanes 1 1 1 1 1 1 1 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 1.00 1.00 1.00 0.95 1.00

Frt 0.850 0.850 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 3433 1863 1583 1770 3539 1583

Flt Permitted 0.950 0.950 0.950 0.950

Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 3433 1863 1583 1770 3539 1583

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 227 120 229 181

Link Speed (mph) 35 35 40 30

Link Distance (ft) 1084 566 342 605

Travel Time (s) 21.1 11.0 5.8 13.8

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

Adj. Flow (vph) 71 967 395 163 708 132 347 303 229 185 203 86

Shared Lane Traffic (%)

Lane Group Flow (vph) 71 967 395 163 708 132 347 303 229 185 203 86

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 24 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes 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 1 2 1 1 2 1

Detector Template Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Leading Detector (ft) 20 100 20 20 100 20 20 100 20 20 100 20

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6 20 20 6 20 20 6 20

Detector 1 Type Cl+Ex Cl+Ex 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 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 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 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 Prot NA Free Prot NA Perm Split NA Perm Split NA Perm

Protected Phases 5 2 1 6 8 8 7 7

Permitted Phases Free 6 8 7
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 5 2 1 6 6 8 8 8 7 7 7

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 5.0

Minimum Split (s) 9.9 20.9 9.9 20.9 20.9 20.9 20.9 20.9 20.2 20.2 20.2

Total Split (s) 12.0 36.0 17.0 41.0 41.0 26.0 26.0 26.0 21.0 21.0 21.0

Total Split (%) 12.0% 36.0% 17.0% 41.0% 41.0% 26.0% 26.0% 26.0% 21.0% 21.0% 21.0%

Maximum Green (s) 7.1 31.1 12.1 36.1 36.1 21.1 21.1 21.1 16.8 16.8 16.8

Yellow Time (s) 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.2 3.2 3.2

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.2 4.2 4.2

Lead/Lag Lead Lag Lead Lag Lag Lag Lag Lag Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None C-Max None C-Max C-Max None None None None None None

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 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

Act Effct Green (s) 7.0 35.0 100.0 11.8 41.9 41.9 19.7 19.7 19.7 14.7 14.7 14.7

Actuated g/C Ratio 0.07 0.35 1.00 0.12 0.42 0.42 0.20 0.20 0.20 0.15 0.15 0.15

v/c Ratio 0.57 0.78 0.25 0.78 0.48 0.18 0.51 0.83 0.46 0.71 0.39 0.22

Control Delay 63.7 35.8 0.4 68.7 24.3 5.8 38.5 57.9 7.9 56.0 40.3 1.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 63.7 35.8 0.4 68.7 24.3 5.8 38.5 57.9 7.9 56.0 40.3 1.3

LOS E D A E C A D E A E D A

Approach Delay 27.4 29.1 37.2 39.4

Approach LOS C C D D

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 48 (48%), Referenced to phase 2:EBT and 6:WBT, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.83

Intersection Signal Delay: 31.6 Intersection LOS: C

Intersection Capacity Utilization 72.8% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     3: Converse Ave & Dell Range Blvd
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 30 275 130 360 590 130 190 200 120 160 460 45

Future Volume (vph) 30 275 130 360 590 130 190 200 120 160 460 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 120 150 90 90 285 285 300 300

Storage Lanes 1 1 1 1 1 1 1 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 1.00 1.00 1.00 0.95 1.00

Frt 0.850 0.850 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 3433 1863 1583 1770 3539 1583

Flt Permitted 0.950 0.950 0.950 0.526

Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 3433 1863 1583 980 3539 1583

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 284 141 217 217

Link Speed (mph) 35 35 40 30

Link Distance (ft) 1084 566 342 605

Travel Time (s) 21.1 11.0 5.8 13.8

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

Adj. Flow (vph) 33 299 141 391 641 141 207 217 130 174 500 49

Shared Lane Traffic (%)

Lane Group Flow (vph) 33 299 141 391 641 141 207 217 130 174 500 49

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 24 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes 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 1 2 1 1 2 1

Detector Template Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Leading Detector (ft) 20 100 20 20 100 20 20 100 20 20 100 20

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6 20 20 6 20 20 6 20

Detector 1 Type Cl+Ex Cl+Ex 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 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 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 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 Prot NA Free Prot NA custom Prot NA Prot pm+pt NA Prot

Protected Phases 5 2 1 6 6 7 4 4 3 8 8

Permitted Phases Free 3 8



Lanes, Volumes, Timings

3: Converse Ave & Dell Range Blvd 7/23/2017
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 5 2 1 6 6 7 4 4 3 8 8

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 5.0

Minimum Split (s) 9.9 19.9 9.9 19.9 19.9 9.2 21.9 21.9 9.2 21.9 21.9

Total Split (s) 10.6 21.1 26.0 36.5 36.5 11.0 23.4 23.4 9.5 21.9 21.9

Total Split (%) 13.3% 26.4% 32.5% 45.6% 45.6% 13.8% 29.3% 29.3% 11.9% 27.4% 27.4%

Maximum Green (s) 5.7 16.2 21.1 31.6 31.6 6.8 18.5 18.5 5.3 17.0 17.0

Yellow Time (s) 3.9 3.9 3.9 3.9 3.9 3.2 3.9 3.9 3.2 3.9 3.9

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.9 4.9 4.9 4.9 4.9 4.2 4.9 4.9 4.2 4.9 4.9

Lead/Lag Lag Lead Lag Lead Lead Lead Lag Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode None C-Max None C-Max C-Max None None None None None None

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 10.0 10.0 10.0 12.0 12.0 12.0 12.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0

Act Effct Green (s) 5.7 17.5 80.0 20.4 38.5 46.7 7.1 17.3 17.3 22.7 16.1 16.1

Actuated g/C Ratio 0.07 0.22 1.00 0.26 0.48 0.58 0.09 0.22 0.22 0.28 0.20 0.20

v/c Ratio 0.26 0.39 0.09 0.87 0.38 0.14 0.68 0.54 0.25 0.52 0.70 0.10

Control Delay 40.7 29.0 0.1 49.8 15.1 1.7 48.1 32.9 1.6 26.1 35.5 0.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 40.7 29.0 0.1 49.8 15.1 1.7 48.1 32.9 1.6 26.1 35.5 0.4

LOS D C A D B A D C A C D A

Approach Delay 21.2 25.1 31.2 30.9

Approach LOS C C C C

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green

Natural Cycle: 80

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.87

Intersection Signal Delay: 27.1 Intersection LOS: C

Intersection Capacity Utilization 62.7% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     3: Converse Ave & Dell Range Blvd
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 85 850 390 215 1050 190 350 300 190 210 420 110

Future Volume (vph) 85 850 390 215 1050 190 350 300 190 210 420 110

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 120 150 90 90 285 285 300 300

Storage Lanes 1 1 1 1 1 1 1 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 1.00 1.00 1.00 0.95 1.00

Frt 0.850 0.850 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 3433 1863 1583 1770 3539 1583

Flt Permitted 0.950 0.950 0.950 0.190

Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 3433 1863 1583 354 3539 1583

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 252 124 207 193

Link Speed (mph) 35 35 40 30

Link Distance (ft) 1084 566 342 605

Travel Time (s) 21.1 11.0 5.8 13.8

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

Adj. Flow (vph) 92 924 424 234 1141 207 380 326 207 228 457 120

Shared Lane Traffic (%)

Lane Group Flow (vph) 92 924 424 234 1141 207 380 326 207 228 457 120

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 24 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes 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 1 1 1 1 1 1 1 1 1 1 1

Detector Template Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50 50 50 50 50 50 50

Detector 1 Type Cl+Ex Cl+Ex 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 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 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 0.0 0.0

Turn Type Prot NA Free Prot NA custom Prot NA Perm pm+pt NA Perm

Protected Phases 5 2 1 6 6 7 4 3 8

Permitted Phases Free 3 4 8 8

Detector Phase 5 2 1 6 6 7 4 4 3 8 8

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 5.0

Minimum Split (s) 9.9 20.9 9.9 20.9 20.9 9.2 19.9 19.9 20.9 19.9 19.9

Total Split (s) 10.6 31.1 16.0 36.5 36.5 17.2 22.0 22.0 20.9 25.7 25.7
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Total Split (%) 11.8% 34.6% 17.8% 40.6% 40.6% 19.1% 24.4% 24.4% 23.2% 28.6% 28.6%

Maximum Green (s) 5.7 26.2 13.0 31.6 31.6 13.0 17.1 17.1 16.0 20.8 20.8

Yellow Time (s) 3.9 3.9 2.0 3.9 3.9 3.2 3.9 3.9 3.9 3.9 3.9

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.9 4.9 3.0 4.9 4.9 4.2 4.9 4.9 4.9 4.9 4.9

Lead/Lag Lag Lead Lag Lead Lead Lead Lag Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None C-Max None C-Max C-Max None None None Max None None

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 5.7 26.2 90.0 13.0 31.6 47.6 12.7 17.1 17.1 37.0 21.1 21.1

Actuated g/C Ratio 0.06 0.29 1.00 0.14 0.35 0.53 0.14 0.19 0.19 0.41 0.23 0.23

v/c Ratio 0.82 0.90 0.27 0.92 0.92 0.23 0.79 0.93 0.44 0.57 0.55 0.23

Control Delay 91.2 43.4 0.4 78.8 41.0 3.2 50.1 70.1 8.1 23.9 33.4 1.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 91.2 43.4 0.4 78.8 41.0 3.2 50.1 70.1 8.1 23.9 33.4 1.8

LOS F D A E D A D E A C C A

Approach Delay 33.8 41.6 47.7 26.0

Approach LOS C D D C

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.93

Intersection Signal Delay: 37.8 Intersection LOS: D

Intersection Capacity Utilization 78.4% ICU Level of Service D

Analysis Period (min) 15

Splits and Phases:     3: Converse Ave & Dell Range Blvd
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 75 980 390 170 835 185 360 420 250 205 340 100

Future Volume (vph) 75 980 390 170 835 185 360 420 250 205 340 100

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 120 150 90 90 285 285 300 300

Storage Lanes 1 1 1 1 1 1 1 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 1.00 1.00 1.00 0.95 1.00

Frt 0.850 0.850 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 3433 1863 1583 1770 3539 1583

Flt Permitted 0.950 0.950 0.950 0.146

Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 3433 1863 1583 272 3539 1583

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 173 133 214 116

Link Speed (mph) 35 35 40 30

Link Distance (ft) 1084 566 342 605

Travel Time (s) 21.1 11.0 5.8 13.8

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

Adj. Flow (vph) 82 1065 424 185 908 201 391 457 272 223 370 109

Shared Lane Traffic (%)

Lane Group Flow (vph) 82 1065 424 185 908 201 391 457 272 223 370 109

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 24 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes 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 1 2 1 1 2 1

Detector Template Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Leading Detector (ft) 20 100 20 20 100 20 20 100 20 20 100 20

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6 20 20 6 20 20 6 20

Detector 1 Type Cl+Ex Cl+Ex 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 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 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 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 Prot NA Free Prot NA custom Prot NA Prot pm+pt NA Prot

Protected Phases 5 2 1 6 6 7 4 4 3 8 8

Permitted Phases Free 3 8



Lanes, Volumes, Timings

3: Converse Ave & Dell Range Blvd 7/23/2017

2040-No Build_PM.syn Synchro 9 Report

John Seyer Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 5 2 1 6 6 7 4 4 3 8 8

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 5.0

Minimum Split (s) 9.9 20.9 9.9 20.9 20.9 20.2 20.9 20.9 20.9 20.2 20.2

Total Split (s) 13.0 40.1 17.0 44.1 44.1 23.6 32.0 32.0 20.9 29.3 29.3

Total Split (%) 11.8% 36.5% 15.5% 40.1% 40.1% 21.5% 29.1% 29.1% 19.0% 26.6% 26.6%

Maximum Green (s) 8.1 35.2 12.1 39.2 39.2 19.4 27.1 27.1 16.0 25.1 25.1

Yellow Time (s) 3.9 3.9 3.9 3.9 3.9 3.2 3.9 3.9 3.9 3.2 3.2

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.9 4.9 4.9 4.9 4.9 4.2 4.9 4.9 4.9 4.2 4.2

Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None C-Max None C-Max C-Max None None None Max None None

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 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

Act Effct Green (s) 7.8 35.2 110.0 12.1 41.8 62.7 17.1 27.1 27.1 42.7 27.4 27.4

Actuated g/C Ratio 0.07 0.32 1.00 0.11 0.38 0.57 0.16 0.25 0.25 0.39 0.25 0.25

v/c Ratio 0.66 0.94 0.27 0.95 0.68 0.21 0.73 1.00 0.49 0.69 0.42 0.23

Control Delay 74.0 52.8 0.4 103.3 32.3 5.1 52.7 83.8 12.1 37.1 37.0 7.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 74.0 52.8 0.4 103.3 32.3 5.1 52.7 83.8 12.1 37.1 37.0 7.0

LOS E D A F C A D F B D D A

Approach Delay 39.8 38.3 55.6 32.3

Approach LOS D D E C

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green

Natural Cycle: 110

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.00

Intersection Signal Delay: 42.0 Intersection LOS: D

Intersection Capacity Utilization 85.7% ICU Level of Service E

Analysis Period (min) 15

Splits and Phases:     3: Converse Ave & Dell Range Blvd
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 30 275 130 360 590 130 190 200 120 160 460 45

Future Volume (vph) 30 275 130 360 590 130 190 200 120 160 460 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.4 4.0 5.0 5.6 5.6 5.0 5.6 5.6 5.0 5.4 5.4

Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.97 1.00 1.00 0.97 0.95 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3335 3438 1538 3335 3438 1538 3335 1810 1538 3335 3438 1538

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3335 3438 1538 3335 3438 1538 3335 1810 1538 3335 3438 1538

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 33 299 141 391 641 141 207 217 130 174 500 49

RTOR Reduction (vph) 0 0 0 0 0 93 0 0 98 0 0 38

Lane Group Flow (vph) 33 299 141 391 641 48 207 217 32 174 500 11

Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%

Turn Type Prot NA Free Prot NA Perm Prot NA Perm Prot NA Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases Free 6 8 4

Actuated Green, G (s) 2.0 16.1 75.0 11.8 25.7 25.7 10.0 18.4 18.4 7.7 16.3 16.3

Effective Green, g (s) 2.0 16.1 75.0 11.8 25.7 25.7 10.0 18.4 18.4 7.7 16.3 16.3

Actuated g/C Ratio 0.03 0.21 1.00 0.16 0.34 0.34 0.13 0.25 0.25 0.10 0.22 0.22

Clearance Time (s) 5.0 5.4 5.0 5.6 5.6 5.0 5.6 5.6 5.0 5.4 5.4

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 88 738 1538 524 1178 527 444 444 377 342 747 334

v/s Ratio Prot 0.01 0.09 c0.12 c0.19 c0.06 0.12 0.05 c0.15

v/s Ratio Perm c0.09 0.03 0.02 0.01

v/c Ratio 0.38 0.41 0.09 0.75 0.54 0.09 0.47 0.49 0.08 0.51 0.67 0.03

Uniform Delay, d1 35.9 25.3 0.0 30.2 19.9 16.7 30.0 24.3 21.8 31.9 26.9 23.1

Progression 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

Incremental Delay, d2 2.7 1.7 0.1 5.7 1.8 0.3 0.8 0.8 0.1 1.2 2.3 0.0

Delay (s) 38.6 27.0 0.1 35.9 21.7 17.1 30.8 25.1 21.9 33.1 29.2 23.2

Level of Service D C A D C B C C C C C C

Approach Delay (s) 19.8 25.9 26.5 29.7

Approach LOS B C C C

Intersection Summary

HCM 2000 Control Delay 26.0 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 21.2

Intersection Capacity Utilization 55.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 85 850 390 215 1050 190 350 300 190 210 420 110

Future Volume (vph) 85 850 390 215 1050 190 350 300 190 210 420 110

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 120 150 150 90 285 285 300 300

Storage Lanes 2 1 2 1 1 1 2 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.97 1.00 1.00 0.97 0.95 1.00

Frt 0.850 0.850 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 3335 3438 1538 3335 3438 1538 3335 1810 1538 3335 3438 1538

Flt Permitted 0.950 0.950 0.950 0.950

Satd. Flow (perm) 3335 3438 1538 3335 3438 1538 3335 1810 1538 3335 3438 1538

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 281 213 153 213

Link Speed (mph) 35 35 40 30

Link Distance (ft) 1084 566 342 401

Travel Time (s) 21.1 11.0 5.8 9.1

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 (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%

Adj. Flow (vph) 92 924 424 234 1141 207 380 326 207 228 457 120

Shared Lane Traffic (%)

Lane Group Flow (vph) 92 924 424 234 1141 207 380 326 207 228 457 120

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) 24 24 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes 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 1 2 1 1 2 1

Detector Template Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Leading Detector (ft) 20 100 20 20 100 20 20 100 20 20 100 20

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6 20 20 6 20 20 6 20

Detector 1 Type Cl+Ex Cl+Ex 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 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 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 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 Prot NA Free Prot NA Perm Prot NA Perm Prot NA Perm

Protected Phases 5 2 1 6 3 8 7 4
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2040-Dual Lefts_MD.syn Synchro 9 Report

John Seyer Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases Free 6 8 4

Detector Phase 5 2 1 6 6 3 8 8 7 4 4

Switch Phase

Minimum Initial (s) 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.0 4.0 4.0

Minimum Split (s) 9.0 21.4 10.0 21.6 21.6 21.0 21.6 21.6 9.0 21.4 21.4

Total Split (s) 9.0 35.6 12.0 38.6 38.6 21.0 29.4 29.4 13.0 21.4 21.4

Total Split (%) 10.0% 39.6% 13.3% 42.9% 42.9% 23.3% 32.7% 32.7% 14.4% 23.8% 23.8%

Maximum Green (s) 4.0 30.2 7.0 33.0 33.0 16.0 23.8 23.8 8.0 16.0 16.0

Yellow Time (s) 3.0 3.9 3.0 3.9 3.9 3.0 3.9 3.9 3.0 3.9 3.9

All-Red Time (s) 2.0 1.5 2.0 1.7 1.7 2.0 1.7 1.7 2.0 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 0.0

Total Lost Time (s) 5.0 5.4 5.0 5.6 5.6 5.0 5.6 5.6 5.0 5.4 5.4

Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None C-Max None C-Max C-Max None None None None None None

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 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

Act Effct Green (s) 4.8 31.2 90.0 8.0 36.4 36.4 14.5 21.8 21.8 8.0 15.5 15.5

Actuated g/C Ratio 0.05 0.35 1.00 0.09 0.40 0.40 0.16 0.24 0.24 0.09 0.17 0.17

v/c Ratio 0.52 0.77 0.28 0.79 0.82 0.28 0.71 0.74 0.42 0.77 0.77 0.27

Control Delay 53.3 32.0 0.4 62.0 31.6 3.8 43.4 42.4 11.3 58.6 45.2 1.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 53.3 32.0 0.4 62.0 31.6 3.8 43.4 42.4 11.3 58.6 45.2 1.5

LOS D C A E C A D D B E D A

Approach Delay 24.1 32.4 35.8 42.5

Approach LOS C C D D

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.82

Intersection Signal Delay: 32.3 Intersection LOS: C

Intersection Capacity Utilization 71.8% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     3: Converse Ave & Dell Range Blvd
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 75 980 390 170 835 185 360 40 250 205 340 100

Future Volume (vph) 75 980 390 170 835 185 360 40 250 205 340 100

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 120 150 150 90 285 285 300 300

Storage Lanes 2 1 2 1 1 1 2 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.97 1.00 1.00 0.97 0.95 1.00

Frt 0.850 0.850 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 3335 3438 1538 3335 3438 1538 3335 1810 1538 3335 3438 1538

Flt Permitted 0.950 0.950 0.950 0.950

Satd. Flow (perm) 3335 3438 1538 3335 3438 1538 3335 1810 1538 3335 3438 1538

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 281 213 153 213

Link Speed (mph) 35 35 40 30

Link Distance (ft) 1084 566 342 401

Travel Time (s) 21.1 11.0 5.8 9.1

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 (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%

Adj. Flow (vph) 82 1065 424 185 908 201 391 43 272 223 370 109

Shared Lane Traffic (%)

Lane Group Flow (vph) 82 1065 424 185 908 201 391 43 272 223 370 109

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) 24 24 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes 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 1 2 1 1 2 1

Detector Template Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Leading Detector (ft) 20 100 20 20 100 20 20 100 20 20 100 20

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6 20 20 6 20 20 6 20

Detector 1 Type Cl+Ex Cl+Ex 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 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 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 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 Prot NA Free Prot NA Perm Prot NA Perm Prot NA Perm

Protected Phases 5 2 1 6 3 8 7 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases Free 6 8 4

Detector Phase 5 2 1 6 6 3 8 8 7 4 4

Switch Phase

Minimum Initial (s) 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.0 4.0 4.0

Minimum Split (s) 9.0 21.4 10.0 21.6 21.6 21.0 21.6 21.6 9.0 21.4 21.4

Total Split (s) 9.0 36.6 11.0 38.6 38.6 21.0 29.4 29.4 13.0 21.4 21.4

Total Split (%) 10.0% 40.7% 12.2% 42.9% 42.9% 23.3% 32.7% 32.7% 14.4% 23.8% 23.8%

Maximum Green (s) 4.0 31.2 6.0 33.0 33.0 16.0 23.8 23.8 8.0 16.0 16.0

Yellow Time (s) 3.0 3.9 3.0 3.9 3.9 3.0 3.9 3.9 3.0 3.9 3.9

All-Red Time (s) 2.0 1.5 2.0 1.7 1.7 2.0 1.7 1.7 2.0 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 0.0

Total Lost Time (s) 5.0 5.4 5.0 5.6 5.6 5.0 5.6 5.6 5.0 5.4 5.4

Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None C-Max None C-Max C-Max None None None None None None

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 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

Act Effct Green (s) 5.0 32.9 90.0 7.3 37.1 37.1 14.6 20.8 20.8 8.0 14.4 14.4

Actuated g/C Ratio 0.06 0.37 1.00 0.08 0.41 0.41 0.16 0.23 0.23 0.09 0.16 0.16

v/c Ratio 0.44 0.85 0.28 0.69 0.64 0.27 0.72 0.10 0.58 0.75 0.68 0.26

Control Delay 49.6 34.8 0.4 55.5 25.1 3.5 43.8 26.2 17.9 57.3 42.0 1.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 49.6 34.8 0.4 55.5 25.1 3.5 43.8 26.2 17.9 57.3 42.0 1.5

LOS D C A E C A D C B E D A

Approach Delay 26.3 26.1 32.7 40.5

Approach LOS C C C D

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.85

Intersection Signal Delay: 29.6 Intersection LOS: C

Intersection Capacity Utilization 68.9% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     3: Converse Ave & Dell Range Blvd
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Rodel Version 1.88

Scheme: 2040 Volumes

Run number 92

Project: Dell Range-Converse Roundabout2040 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Scheme Summary

Control Data

Control Data and Model Parameters

Dell Range-Converse Roundabout 2040 Synthetic Flow Profile (veh)

2040 Volumes 5 min Time Slice

Rodel-Win1 Queuing Delays (sec)

Right Hand Drive Daylight conditions

AM Peak Hour Peak 60/15 min Results

Full Geometry Output flows: Vehicles

English Units (ft) 50% Confidence Level

Available Data

Entry Capacity Calibrated No

Entry Capacity Modified No

Crosswalks No

Flows Factored No

Approach/Exit Road Capacity Calibrated No

Accidents No

Accident Costs No

Bypass Model Yes

Bypass Calibration No

Global Results Yes
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Scheme: 2040 Volumes

Run number 92

Project: Dell Range-Converse Roundabout2040 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Operational Data

Main Geometry (ft)

Approach and Entry Geometry

Leg Leg Names
Approach
Bearing

(deg)

Grade
Separation

G

Half Width
V

Approach
Lanes

n

Entry
Width

E

Entry
Lanes

n

Flare
Length

L'

Entry
Radius

R

Entry 
Angle

?

1 Converse Ave 
SB

 0  0  24.00  2  30.00  2  164.00  66.00  30.00

2 Dell Range 
Blvd EB

 90  0  24.00  2  30.00  2  164.00  66.00  30.00

3 Converse Ave 
NB

 180  0  36.00  3  45.00  3  164.00  66.00  30.00

4 Dell Range 
Blvd WB

 270  0  24.00  2  30.00  2  164.00  66.00  30.00

Circulating and Exit Geometry

Leg Leg Names
Inscribed
Diameter

D

Circulating
Width

C

Circulating
Lanes

nc

Exit
Width

Ex

Exit
Lanes

nex

Exit
Half Width

Vx

Exit Half
Width Lanes

nvx

1 Converse Ave 
SB

 250.00  33.00  2  30.00  2  24.00  2

2 Dell Range 
Blvd EB

 250.00  33.00  2  30.00  2  24.00  2

3 Converse Ave 
NB

 250.00  33.00  2  30.00  2  24.00  2

4 Dell Range 
Blvd WB

 250.00  48.00  3  30.00  2  24.00  2

Capacity Modifiers and Capacity Calibration (veh/hr)

Leg Leg Names
Entry Capacity

Capacity
+ or -

XWalk
Factor

Entry Calibration

Intercept
+ or -

Slope
Factor

Approach Road

V
(ft)

Default
Capacity

Calib
Capacity

Exit Road

V
(ft)

Default
Capacity

Calib
Capacity

1 Converse Ave 
SB

 0  1.000  0  1.000  20.00  3584 0  24.00  3584 0

2 Dell Range 
Blvd EB

 0  1.000  0  1.000  36.00  5377 0  24.00  3584 0

3 Converse Ave 
NB

 0  1.000  0  1.000  20.00  5377 0  24.00  3584 0

4 Dell Range 
Blvd WB

 0  1.000  0  1.000  36.00  3584 0  24.00  3584 0
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Rodel Version 1.88

Scheme: 2040 Volumes

Run number 92

Project: Dell Range-Converse Roundabout2040 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Bypass Geometry

Bypass Approach Geometry (ft)

Leg Leg Names
Bypass

Type
Bypass
Flows

V nv Vb nvb Vt nvt

2 Dell Range 
Blvd EB

Free 130 24 2 12 1 36 3

Bypass Entry and Exit Geometry (ft)

Leg Leg Names
Entry Geometry

Eb neb Lb Lt Rb Phib
Leg Leg Names

Exit Lanes

nex Nmx

2 Dell Range Blvd EB 12 1 0 130 66.0003
6538

30 3 Converse Ave NB 2 2

Bypass Entry Capacity Modifiers and Calibration (veh/hr)

Leg Leg Names
Entry Capacity

Capacity
+ or -

Cross Walk
Factor

Calibration

Intercept
+ or -

Slope
Factor

2 Dell Range Blvd EB  0  1.000  0  1.000
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Rodel Version 1.88

Scheme: 2040 Volumes

Run number 92

Project: Dell Range-Converse Roundabout2040 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Traffic Flow Data (veh/hr)

2040 AM Peak Peak Hour Flows

Leg Leg Names
Turning Flows

U-Turn Exit-3 Exit-2 Exit-1 Bypass

Flow Modifiers

Trucks
%

Flow
Factor

1 Converse Ave 
SB

 0  160  460  45  0  5.0  1.00

2 Dell Range 
Blvd EB

 0  30  275  0  130  5.0  1.00

3 Converse Ave 
NB

 0  190  200  120  0  5.0  1.00

4 Dell Range 
Blvd WB

 0  360  590  130  0  5.0  1.00

2040 AM Peak Synthetic Flow Profile - Timeslice 5 mins

Leg Leg Names
Flow Ratios

Ratio 1 Ratio 2 Ratio 3

Flow Times

Time 1 Time 2 Time 3

1 Converse Ave 
SB

 0.750  1.125  0.750  0  30  60

2 Dell Range 
Blvd EB

 0.750  1.125  0.750  0  30  60

3 Converse Ave 
NB

 0.750  1.125  0.750  0  30  60

4 Dell Range 
Blvd WB

 0.750  1.125  0.750  0  30  60
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Rodel Version 1.88

Scheme: 2040 Volumes

Run number 92

Project: Dell Range-Converse Roundabout2040 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Operational Results

2040 AM Peak - 60 minutes

Flows and Capacity

Leg Leg Names
Bypass

Type

Flows (veh/hr)

Arrival Flow

Entry Bypass

Opposing Flow

Entry Bypass

Exit
Flow

Capacity (veh/hr)

Capacity

Entry Bypass

Average VCR

Entry Bypass

1 Converse Ave SB None  665  1140  360  1551  0.4473

2 Dell Range Blvd EB Free  305  130  980  0  825  1641  1264  0.1920  0.1042

3 Converse Ave NB None  510  465  950  2890  0.1814

4 Dell Range Blvd WB None  1080  420  555  1986  0.5627

Delays, Queues and Level of Service

Leg Leg Names
Bypass

Type
Average Delay (sec)

Entry Bypass Leg

95% Queue (veh)

Entry Bypass

Level of Service

Entry Bypass Leg

1 Converse Ave SB None  5.09  5.09  3.17 A A

2 Dell Range Blvd EB Free  2.84  0.00  1.99  0.77  0.00 A A A

3 Converse Ave NB None  3.36  3.36  1.46 A A

4 Dell Range Blvd WB None  5.51  5.51  5.36 A A
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Rodel Version 1.88

Scheme: 2040 Volumes

Run number 92

Project: Dell Range-Converse Roundabout2040 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

2040 AM Peak - 15 minutes

Flows and Capacity

Leg Leg Names
Bypass

Type

Flows (veh/hr)

Arrival Flow

Entry Bypass

Opposing Flow

Entry Bypass

Exit
Flow

Capacity (veh/hr)

Capacity

Entry Bypass

Average VCR

Entry Bypass

1 Converse Ave SB None  748  1281  405  1472  0.5148

2 Dell Range Blvd EB Free  343  146  1101  0  927  1573  1264  0.2191  0.1152

3 Converse Ave NB None  573  523  1068  2841  0.2032

4 Dell Range Blvd WB None  1214  472  624  1960  0.6292

Delays, Queues and Level of Service

Leg Leg Names
Bypass

Type
Average Delay (sec)

Entry Bypass Leg

95% Queue (veh)

Entry Bypass

Level of Service

Entry Bypass Leg

1 Converse Ave SB None  5.72  5.72  3.17 A A

2 Dell Range Blvd EB Free  3.00  0.00  2.10  0.77  0.00 A A A

3 Converse Ave NB None  3.46  3.46  1.46 A A

4 Dell Range Blvd WB None  6.12  6.12  5.36 A A
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Scheme: 2040 Volumes

Run number 92

Project: Dell Range-Converse Roundabout2040 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Approach Flow Profile

2040 AM Peak - Approach Flows (Veh / Hour)
Time Slice Converse Ave SB Dell Range Blvd EB Converse Ave NB Dell Range Blvd WB

 0 - 5  44.77  29.28  34.33  72.71

 5 - 10  50.11  32.78  38.43  81.37

 10 - 15  54.83  35.87  42.05  89.05

 15 - 20  58.66  38.37  44.99  95.27

 20 - 25  61.37  40.14  47.06  99.66

 25 - 30  62.76  41.06  48.14  101.93

 30 - 35  62.76  41.06  48.14  101.93

 35 - 40  61.37  40.14  47.06  99.66

 40 - 45  58.66  38.37  44.99  95.27

 45 - 50  54.83  35.87  42.05  89.05

 50 - 55  50.11  32.78  38.43  81.37

 55 - 60  44.77  29.28  34.33  72.71

Peak 15 min  62.30  40.75  47.78  101.18

Peak 60 min  55.42  36.25  42.50  90.00

Exit Flow Profile

2040 AM Peak - Exit Flows (Veh / Hour)
Time Slice Converse Ave SB Dell Range Blvd EB Converse Ave NB Dell Range Blvd WB

 0 - 5  24.22  55.51  63.92  37.35

 5 - 10  27.10  62.08  71.49  41.78

 10 - 15  29.65  67.94  78.23  45.72

 15 - 20  31.73  72.69  83.71  48.92

 20 - 25  33.20  76.06  87.59  51.19

 25 - 30  33.97  77.82  89.61  52.37

 30 - 35  33.98  77.86  89.65  52.38

 35 - 40  33.23  76.15  87.68  51.22

 40 - 45  31.78  72.85  83.89  48.99

 45 - 50  29.71  68.11  78.43  45.80

 50 - 55  27.15  62.26  71.69  41.86

 55 - 60  24.26  55.63  64.05  37.40

0-60  360  825  950  555

%Trucks  5.00  5.00  5.00  5.00
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Rodel Version 1.88

Scheme: 2040 Volumes

Run number 92

Project: Dell Range-Converse Roundabout2040 AM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Global Results

Performance and Accidents

2040 AM Peak Global Performance
Parameter Units Entries Bypasses Total

Arrive Flows veh/hr  2560  130  2690

Capacity veh/hr  8068  1264  9332

Average Delay sec/veh  4.66  0.00  4.43

L.O.S. (Signal) A – F A A A

L.O.S. (Unsig) A – F A A A

Total Delay veh.hrs  3.31  0.00  3.31
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Scheme: 2040 Volumes

Run number 90

Project: Dell Range-Converse Roundabout2040 OFF Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Scheme Summary

Control Data

Control Data and Model Parameters

Dell Range-Converse Roundabout 2040 Synthetic Flow Profile (veh)

2040 Volumes 5 min Time Slice

Rodel-Win1 Queuing Delays (sec)

Right Hand Drive Daylight conditions

Off Peak Peak 60/15 min Results

Full Geometry Output flows: Vehicles

English Units (ft) 50% Confidence Level

Available Data

Entry Capacity Calibrated No

Entry Capacity Modified No

Crosswalks No

Flows Factored No

Approach/Exit Road Capacity Calibrated No

Accidents No

Accident Costs No

Bypass Model Yes

Bypass Calibration No

Global Results Yes
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Scheme: 2040 Volumes

Run number 90

Project: Dell Range-Converse Roundabout2040 OFF Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Operational Data

Main Geometry (ft)

Approach and Entry Geometry

Leg Leg Names
Approach
Bearing

(deg)

Grade
Separation

G

Half Width
V

Approach
Lanes

n

Entry
Width

E

Entry
Lanes

n

Flare
Length

L'

Entry
Radius

R

Entry 
Angle

?

1 Converse Ave 
SB

 0  0  24.00  2  30.00  2  164.00  66.00  30.00

2 Dell Range 
Blvd EB

 90  0  24.00  2  30.00  2  164.00  66.00  30.00

3 Converse Ave 
NB

 180  0  36.00  3  45.00  3  164.00  66.00  30.00

4 Dell Range 
Blvd WB

 270  0  24.00  2  30.00  2  164.00  66.00  30.00

Circulating and Exit Geometry

Leg Leg Names
Inscribed
Diameter

D

Circulating
Width

C

Circulating
Lanes

nc

Exit
Width

Ex

Exit
Lanes

nex

Exit
Half Width

Vx

Exit Half
Width Lanes

nvx

1 Converse Ave 
SB

 250.00  33.00  2  30.00  2  24.00  2

2 Dell Range 
Blvd EB

 250.00  33.00  2  30.00  2  24.00  2

3 Converse Ave 
NB

 250.00  33.00  2  30.00  2  24.00  2

4 Dell Range 
Blvd WB

 250.00  48.00  3  30.00  2  24.00  2

Capacity Modifiers and Capacity Calibration (veh/hr)

Leg Leg Names
Entry Capacity

Capacity
+ or -

XWalk
Factor

Entry Calibration

Intercept
+ or -

Slope
Factor

Approach Road

V
(ft)

Default
Capacity

Calib
Capacity

Exit Road

V
(ft)

Default
Capacity

Calib
Capacity

1 Converse Ave 
SB

 0  1.000  0  1.000  20.00  3584 0  24.00  3584 0

2 Dell Range 
Blvd EB

 0  1.000  0  1.000  36.00  5377 0  24.00  3584 0

3 Converse Ave 
NB

 0  1.000  0  1.000  20.00  5377 0  24.00  3584 0

4 Dell Range 
Blvd WB

 0  1.000  0  1.000  36.00  3584 0  24.00  3584 0
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Rodel Version 1.88

Scheme: 2040 Volumes

Run number 90

Project: Dell Range-Converse Roundabout2040 OFF Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Bypass Geometry

Bypass Approach Geometry (ft)

Leg Leg Names
Bypass

Type
Bypass
Flows

V nv Vb nvb Vt nvt

2 Dell Range 
Blvd EB

Free 390 24 2 12 1 36 3

Bypass Entry and Exit Geometry (ft)

Leg Leg Names
Entry Geometry

Eb neb Lb Lt Rb Phib
Leg Leg Names

Exit Lanes

nex Nmx

2 Dell Range Blvd EB 12 1 0 130 66.0003
5904

30 3 Converse Ave NB 2 2

Bypass Entry Capacity Modifiers and Calibration (veh/hr)

Leg Leg Names
Entry Capacity

Capacity
+ or -

Cross Walk
Factor

Calibration

Intercept
+ or -

Slope
Factor

2 Dell Range Blvd EB  0  1.000  0  1.000
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Scheme: 2040 Volumes

Run number 90

Project: Dell Range-Converse Roundabout2040 OFF Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Traffic Flow Data (veh/hr)

2040 OFF Peak Peak Hour Flows

Leg Leg Names
Turning Flows

U-Turn Exit-3 Exit-2 Exit-1 Bypass

Flow Modifiers

Trucks
%

Flow
Factor

1 Converse Ave 
SB

 0  210  420  110  0  5.0  1.00

2 Dell Range 
Blvd EB

 0  85  850  0  390  5.0  1.00

3 Converse Ave 
NB

 0  350  300  190  0  5.0  1.00

4 Dell Range 
Blvd WB

 0  215  1050  190  0  5.0  1.00

2040 OFF Peak Synthetic Flow Profile - Timeslice 5 mins

Leg Leg Names
Flow Ratios

Ratio 1 Ratio 2 Ratio 3

Flow Times

Time 1 Time 2 Time 3

1 Converse Ave 
SB

 1.000  1.000  1.000  0  30  60

2 Dell Range 
Blvd EB

 1.000  1.000  1.000  0  30  60

3 Converse Ave 
NB

 1.000  1.000  1.000  0  30  60

4 Dell Range 
Blvd WB

 1.000  1.000  1.000  0  30  60
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Scheme: 2040 Volumes

Run number 90

Project: Dell Range-Converse Roundabout2040 OFF Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Operational Results

2040 OFF Peak - 60 minutes

Flows and Capacity

Leg Leg Names
Bypass

Type

Flows (veh/hr)

Arrival Flow

Entry Bypass

Opposing Flow

Entry Bypass

Exit
Flow

Capacity (veh/hr)

Capacity

Entry Bypass

Average VCR

Entry Bypass

1 Converse Ave SB None  740  1615  575  1284  0.5920

2 Dell Range Blvd EB Free  935  390  845  0  1510  1717  1264  0.5529  0.3086

3 Converse Ave NB None  840  1145  1025  2317  0.3684

4 Dell Range Blvd WB None  1455  735  1250  1832  0.8179

Delays, Queues and Level of Service

Leg Leg Names
Bypass

Type
Average Delay (sec)

Entry Bypass Leg

95% Queue (veh)

Entry Bypass

Level of Service

Entry Bypass Leg

1 Converse Ave SB None  8.19  8.19  4.26 A A

2 Dell Range Blvd EB Free  4.55  0.00  3.21  3.02  0.00 A A A

3 Converse Ave NB None  4.89  4.89  2.92 A A

4 Dell Range Blvd WB None  8.88  8.88  8.67 A A



Page 6 of 8Report dated 15-Dec-2016
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Scheme: 2040 Volumes

Run number 90

Project: Dell Range-Converse Roundabout2040 OFF Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

2040 OFF Peak - 15 minutes

Flows and Capacity

Leg Leg Names
Bypass

Type

Flows (veh/hr)

Arrival Flow

Entry Bypass

Opposing Flow

Entry Bypass

Exit
Flow

Capacity (veh/hr)

Capacity

Entry Bypass

Average VCR

Entry Bypass

1 Converse Ave SB None  740  1615  575  1284  0.5921

2 Dell Range Blvd EB Free  935  390  845  0  1510  1717  1264  0.5529  0.3086

3 Converse Ave NB None  840  1145  1025  2317  0.3684

4 Dell Range Blvd WB None  1455  735  1250  1832  0.8181

Delays, Queues and Level of Service

Leg Leg Names
Bypass

Type
Average Delay (sec)

Entry Bypass Leg

95% Queue (veh)

Entry Bypass

Level of Service

Entry Bypass Leg

1 Converse Ave SB None  8.23  8.23  4.26 A A

2 Dell Range Blvd EB Free  4.56  0.00  3.22  3.02  0.00 A A A

3 Converse Ave NB None  4.90  4.90  2.92 A A

4 Dell Range Blvd WB None  8.95  8.95  8.68 A A
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Scheme: 2040 Volumes

Run number 90

Project: Dell Range-Converse Roundabout2040 OFF Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Approach Flow Profile

2040 OFF Peak - Approach Flows (Veh / Hour)
Time Slice Converse Ave SB Dell Range Blvd EB Converse Ave NB Dell Range Blvd WB

 0 - 5  61.67  110.42  70.00  121.25

 5 - 10  61.67  110.42  70.00  121.25

 10 - 15  61.67  110.42  70.00  121.25

 15 - 20  61.67  110.42  70.00  121.25

 20 - 25  61.67  110.42  70.00  121.25

 25 - 30  61.67  110.42  70.00  121.25

 30 - 35  61.67  110.42  70.00  121.25

 35 - 40  61.67  110.42  70.00  121.25

 40 - 45  61.67  110.42  70.00  121.25

 45 - 50  61.67  110.42  70.00  121.25

 50 - 55  61.67  110.42  70.00  121.25

 55 - 60  61.67  110.42  70.00  121.25

Peak 15 min  61.67  110.42  70.00  121.25

Peak 60 min  61.67  110.42  70.00  121.25

Exit Flow Profile

2040 OFF Peak - Exit Flows (Veh / Hour)
Time Slice Converse Ave SB Dell Range Blvd EB Converse Ave NB Dell Range Blvd WB

 0 - 5  47.91  125.82  85.41  104.16

 5 - 10  47.91  125.82  85.41  104.16

 10 - 15  47.92  125.83  85.41  104.17

 15 - 20  47.92  125.83  85.42  104.17

 20 - 25  47.92  125.83  85.42  104.17

 25 - 30  47.92  125.83  85.42  104.17

 30 - 35  47.92  125.83  85.42  104.17

 35 - 40  47.92  125.83  85.42  104.17

 40 - 45  47.92  125.83  85.42  104.17

 45 - 50  47.92  125.83  85.42  104.17

 50 - 55  47.92  125.83  85.42  104.17

 55 - 60  47.92  125.83  85.42  104.17

0-60  575  1510  1025  1250

%Trucks  5.00  5.00  5.00  5.00
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Rodel Version 1.88

Scheme: 2040 Volumes

Run number 90

Project: Dell Range-Converse Roundabout2040 OFF Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Global Results

Performance and Accidents

2040 OFF Peak Global Performance
Parameter Units Entries Bypasses Total

Arrive Flows veh/hr  3970  390  4360

Capacity veh/hr  7150  1264  8414

Average Delay sec/veh  6.89  0.00  6.27

L.O.S. (Signal) A – F A A A

L.O.S. (Unsig) A – F A A A

Total Delay veh.hrs  7.59  0.00  7.59
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Scheme: 2040 Volumes

Run number 83

Project: Dell Range-Converse Roundabout2040 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Scheme Summary

Control Data

Control Data and Model Parameters

Dell Range-Converse Roundabout 2040 Synthetic Flow Profile (veh)

2040 Volumes 5 min Time Slice

Rodel-Win1 Queuing Delays (sec)

Right Hand Drive Daylight conditions

PM Peak Hour Peak 60/15 min Results

Full Geometry Output flows: Vehicles

English Units (ft) 50% Confidence Level

Available Data

Entry Capacity Calibrated No

Entry Capacity Modified No

Crosswalks No

Flows Factored No

Approach/Exit Road Capacity Calibrated No

Accidents No

Accident Costs No

Bypass Model Yes

Bypass Calibration No

Global Results Yes
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Scheme: 2040 Volumes

Run number 83

Project: Dell Range-Converse Roundabout2040 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Operational Data

Main Geometry (ft)

Approach and Entry Geometry

Leg Leg Names
Approach
Bearing

(deg)

Grade
Separation

G

Half Width
V

Approach
Lanes

n

Entry
Width

E

Entry
Lanes

n

Flare
Length

L'

Entry
Radius

R

Entry 
Angle

?

1 Converse Ave 
SB

 0  0  24.00  2  30.00  2  164.00  66.00  30.00

2 Dell Range 
Blvd EB

 90  0  24.00  2  30.00  2  164.00  66.00  30.00

3 Converse Ave 
NB

 180  0  36.00  3  45.00  3  164.00  66.00  30.00

4 Dell Range 
Blvd WB

 270  0  24.00  2  30.00  2  164.00  66.00  30.00

Circulating and Exit Geometry

Leg Leg Names
Inscribed
Diameter

D

Circulating
Width

C

Circulating
Lanes

nc

Exit
Width

Ex

Exit
Lanes

nex

Exit
Half Width

Vx

Exit Half
Width Lanes

nvx

1 Converse Ave 
SB

 250.00  33.00  2  30.00  2  24.00  2

2 Dell Range 
Blvd EB

 250.00  33.00  2  30.00  2  24.00  2

3 Converse Ave 
NB

 250.00  33.00  2  30.00  2  24.00  2

4 Dell Range 
Blvd WB

 250.00  48.00  3  30.00  2  24.00  2

Capacity Modifiers and Capacity Calibration (veh/hr)

Leg Leg Names
Entry Capacity

Capacity
+ or -

XWalk
Factor

Entry Calibration

Intercept
+ or -

Slope
Factor

Approach Road

V
(ft)

Default
Capacity

Calib
Capacity

Exit Road

V
(ft)

Default
Capacity

Calib
Capacity

1 Converse Ave 
SB

 0  1.000  0  1.000  20.00  3584 0  24.00  3584 0

2 Dell Range 
Blvd EB

 0  1.000  0  1.000  36.00  5377 0  24.00  3584 0

3 Converse Ave 
NB

 0  1.000  0  1.000  20.00  5377 0  24.00  3584 0

4 Dell Range 
Blvd WB

 0  1.000  0  1.000  36.00  3584 0  24.00  3584 0
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Scheme: 2040 Volumes

Run number 83

Project: Dell Range-Converse Roundabout2040 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Bypass Geometry

Bypass Approach Geometry (ft)

Leg Leg Names
Bypass

Type
Bypass
Flows

V nv Vb nvb Vt nvt

2 Dell Range 
Blvd EB

Free 390 24 2 12 1 36 3

Bypass Entry and Exit Geometry (ft)

Leg Leg Names
Entry Geometry

Eb neb Lb Lt Rb Phib
Leg Leg Names

Exit Lanes

nex Nmx

2 Dell Range Blvd EB 12 1 0 130 66.0003
3792

30 3 Converse Ave NB 2 2

Bypass Entry Capacity Modifiers and Calibration (veh/hr)

Leg Leg Names
Entry Capacity

Capacity
+ or -

Cross Walk
Factor

Calibration

Intercept
+ or -

Slope
Factor

2 Dell Range Blvd EB  0  1.000  0  1.000
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Scheme: 2040 Volumes

Run number 83

Project: Dell Range-Converse Roundabout2040 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Traffic Flow Data (veh/hr)

2040 PM Peak Peak Hour Flows

Leg Leg Names
Turning Flows

U-Turn Exit-3 Exit-2 Exit-1 Bypass

Flow Modifiers

Trucks
%

Flow
Factor

1 Converse Ave 
SB

 0  20  340  100  0  5.0  1.00

2 Dell Range 
Blvd EB

 0  75  980  0  390  5.0  1.00

3 Converse Ave 
NB

 0  360  420  250  0  5.0  1.00

4 Dell Range 
Blvd WB

 0  170  835  185  0  5.0  1.00

2040 PM Peak Synthetic Flow Profile - Timeslice 5 mins

Leg Leg Names
Flow Ratios

Ratio 1 Ratio 2 Ratio 3

Flow Times

Time 1 Time 2 Time 3

1 Converse Ave 
SB

 0.750  1.125  0.750  0  30  60

2 Dell Range 
Blvd EB

 0.750  1.125  0.750  0  30  60

3 Converse Ave 
NB

 0.750  1.125  0.750  0  30  60

4 Dell Range 
Blvd WB

 0.750  1.125  0.750  0  30  60
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Scheme: 2040 Volumes

Run number 83

Project: Dell Range-Converse Roundabout2040 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Operational Results

2040 PM Peak - 60 minutes

Flows and Capacity

Leg Leg Names
Bypass

Type

Flows (veh/hr)

Arrival Flow

Entry Bypass

Opposing Flow

Entry Bypass

Exit
Flow

Capacity (veh/hr)

Capacity

Entry Bypass

Average VCR

Entry Bypass

1 Converse Ave SB None  460  1365  680  1425  0.3378

2 Dell Range Blvd EB Free  1055  390  530  0  1295  1894  1264  0.5750  0.3127

3 Converse Ave NB None  1030  1075  900  2376  0.4534

4 Dell Range Blvd WB None  1190  855  1250  1773  0.7006

Delays, Queues and Level of Service

Leg Leg Names
Bypass

Type
Average Delay (sec)

Entry Bypass Leg

95% Queue (veh)

Entry Bypass

Level of Service

Entry Bypass Leg

1 Converse Ave SB None  4.56  4.56  1.96 A A

2 Dell Range Blvd EB Free  4.30  0.00  3.14  4.23  0.00 A A A

3 Converse Ave NB None  6.25  6.25  5.81 A A

4 Dell Range Blvd WB None  6.89  6.89  8.07 A A
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Scheme: 2040 Volumes

Run number 83

Project: Dell Range-Converse Roundabout2040 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

2040 PM Peak - 15 minutes

Flows and Capacity

Leg Leg Names
Bypass

Type

Flows (veh/hr)

Arrival Flow

Entry Bypass

Opposing Flow

Entry Bypass

Exit
Flow

Capacity (veh/hr)

Capacity

Entry Bypass

Average VCR

Entry Bypass

1 Converse Ave SB None  517  1533  764  1330  0.3930

2 Dell Range Blvd EB Free  1186  438  596  0  1455  1857  1264  0.6461  0.3457

3 Converse Ave NB None  1158  1208  1011  2264  0.5204

4 Dell Range Blvd WB None  1338  961  1405  1721  0.7946

Delays, Queues and Level of Service

Leg Leg Names
Bypass

Type
Average Delay (sec)

Entry Bypass Leg

95% Queue (veh)

Entry Bypass

Level of Service

Entry Bypass Leg

1 Converse Ave SB None  5.06  5.06  1.96 A A

2 Dell Range Blvd EB Free  4.87  0.00  3.55  4.23  0.00 A A A

3 Converse Ave NB None  6.99  6.99  5.81 A A

4 Dell Range Blvd WB None  8.35  8.35  8.07 A A
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Scheme: 2040 Volumes

Run number 83

Project: Dell Range-Converse Roundabout2040 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Approach Flow Profile

2040 PM Peak - Approach Flows (Veh / Hour)
Time Slice Converse Ave SB Dell Range Blvd EB Converse Ave NB Dell Range Blvd WB

 0 - 5  30.97  97.28  69.34  80.11

 5 - 10  34.66  108.88  77.61  89.66

 10 - 15  37.93  119.14  84.92  98.12

 15 - 20  40.58  127.47  90.86  104.98

 20 - 25  42.45  133.35  95.05  109.81

 25 - 30  43.42  136.38  97.21  112.32

 30 - 35  43.42  136.38  97.21  112.32

 35 - 40  42.45  133.35  95.05  109.81

 40 - 45  40.58  127.47  90.86  104.98

 45 - 50  37.93  119.14  84.92  98.12

 50 - 55  34.66  108.88  77.61  89.66

 55 - 60  30.97  97.28  69.34  80.11

Peak 15 min  43.09  135.37  96.49  111.48

Peak 60 min  38.33  120.42  85.83  99.17

Exit Flow Profile

2040 PM Peak - Exit Flows (Veh / Hour)
Time Slice Converse Ave SB Dell Range Blvd EB Converse Ave NB Dell Range Blvd WB

 0 - 5  45.74  87.11  60.57  84.10

 5 - 10  51.15  97.39  67.76  94.06

 10 - 15  55.97  106.56  74.14  102.93

 15 - 20  59.88  114.00  79.32  110.13

 20 - 25  62.66  119.28  82.99  115.24

 25 - 30  64.12  122.08  84.90  117.91

 30 - 35  64.17  122.19  84.94  117.97

 35 - 40  62.77  119.54  83.07  115.38

 40 - 45  60.08  114.47  79.46  110.39

 45 - 50  56.19  107.06  74.29  103.21

 50 - 55  51.35  97.83  67.89  94.33

 55 - 60  45.88  87.38  60.65  84.28

0-60  680  1295  900  1250

%Trucks  5.00  5.00  5.00  5.00
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Scheme: 2040 Volumes

Run number 83

Project: Dell Range-Converse Roundabout2040 PM Peak
50% Confidence Level
Daylight conditions Rodel-Win1 - Full Geometry

Global Results

Performance and Accidents

2040 PM Peak Global Performance
Parameter Units Entries Bypasses Total

Arrive Flows veh/hr  3735  390  4125

Capacity veh/hr  7467  1264  8731

Average Delay sec/veh  5.70  0.00  5.16

L.O.S. (Signal) A – F A A A

L.O.S. (Unsig) A – F A A A

Total Delay veh.hrs  5.91  0.00  5.91



JSEYER
Text Box
LEVEL OF SERVICE
CALCULATION SHEETS

2040 BUILD ALTERNATIVES -
FULL CONTINUOUS FLOW



CFI_Full Delay Calculations

HDR Engineering, Inc.

From outside in

vol delay vol delay vol delay vol delay

EBL 30 31.2 30 28.9 30 15.0 EBL 30 75.1

EBT 275 11.7 275 14.7 0 0.0 EBT 275 26.4

EBR 130 0.1 130 0.1 0 0.0 EBR 130 0.2

WBL 360 16.9 360 54.5 360 8.0 WBL 360 79.4

WBT 590 13.5 590 5.0 0 0.0 WBT 590 18.5

WBR 130 0.1 130 0.1 0 0.0 WBR 130 0.2

NBL 190 28.3 190 20.5 190 5.0 NBL 190 53.8

NBT 200 14.1 200 15.0 0 0.0 NBT 200 29.1

NBR 120 0.1 120 0.1 0 0.0 NBR 120 0.2

SBL 160 18.4 160 23.3 160 14.7 SBL 160 56.4

SBT 460 14.1 460 8.0 0 0.0 SBT 460 22.1

SBR 45 0.0 45 0.0 0 0.0 SBR 45 0.0

Tot 31.3

7/23/2017

Int 3

Composite IntersectionAncillary Intersections

Int. 1 Int 2

2040 AM Peak Hour



CFI_Full Delay Calculations

HDR Engineering, Inc.

From outside in

vol delay vol delay vol delay vol delay

EBL 85 28.5 85 45.5 85 5.8 EBL 85 79.8

EBT 850 16.5 850 20.1 0 0.0 EBT 850 36.6

EBR 390 0.4 390 0.4 0 0.0 EBR 390 0.8

WBL 215 17.6 215 41.8 215 8.4 WBL 215 67.8

WBT 1050 19.2 1050 11.6 0 0.0 WBT 1050 30.8

WBR 190 0.2 190 0.2 0 0.0 WBR 190 0.4

NBL 350 15.6 350 19.6 350 11.6 NBL 350 46.8

NBT 300 15.0 300 5.8 0 0.0 NBT 300 20.8

NBR 190 0.2 190 0.2 0 0.0 NBR 190 0.4

SBL 210 18.7 210 23.0 210 20.1 SBL 210 61.8

SBT 420 13.1 420 8.4 0 0.0 SBT 420 21.5

SBR 110 0.1 110 0.1 0 0.0 SBR 110 0.2

Tot 29.8

7/23/2017

Int 3

Composite IntersectionAncillary Intersections

Int. 1 Int 2

2040 MD Peak Hour



CFI_Full Delay Calculations

HDR Engineering, Inc.

From outside in

vol delay vol delay vol delay vol delay

EBL 75 26.7 75 46.9 75 5.7 EBL 75 79.3

EBT 980 17.0 980 16.6 0 0.0 EBT 980 33.6

EBR 390 0.4 390 0.4 0 0.0 EBR 390 0.8

WBL 170 20.3 170 43.3 170 11.1 WBL 170 74.7

WBT 835 15.5 835 9.9 0 0.0 WBT 835 25.4

WBR 185 0.2 185 0.2 0 0.0 WBR 185 0.4

NBL 360 13.5 360 19.8 360 9.9 NBL 360 43.2

NBT 420 19.3 420 5.7 0 0.0 NBT 420 25.0

NBR 250 0.2 250 0.2 0 0.0 NBR 250 0.4

SBL 205 21.5 205 24.4 205 16.6 SBL 205 62.5

SBT 340 13.3 340 11.1 0 0.0 SBT 340 24.4

SBR 100 0.1 100 0.1 0 0.0 SBR 100 0.2

Tot 27.9

7/23/2017

Int 3

Composite IntersectionAncillary Intersections

Int. 1 Int 2

2040 PM Peak Hour



JSEYER
Text Box
LEVEL OF SERVICE
CALCULATION SHEETS

2040 BUILD ALTERNATIVES -
MODIFIED CONTINUOUS FLOW



CFI_Modified Delay Calculations

HDR Engineering, Inc.

From outside in

vol delay vol delay vol delay vol delay

EBL 30 11.5 0 0.0 0 0.0 EBL 30 11.5

EBT 580 13.0 275 1.7 0 0.0 EBT 580 14.7

EBR 130 0.5 130 0.1 0 0.0 EBR 130 0.6

WBL 360 25.4 360 0.4 360 14.2 WBL 360 40.0

WBT 590 24.0 0 0.0 0 0.0 WBT 590 24.0

WBR 130 1.5 0 0.0 0 0.0 WBR 130 1.5

NBL 190 14.7 190 28.0 190 0.0 NBL 190 42.7

NBT 400 19.2 0 0.0 0 0.0 NBT 400 19.2

NBR 120 1.0 120 0.1 0 0.0 NBR 120 1.1

SBL 160 14.3 0 0.0 160 1.7 SBL 160 16.0

SBT 460 17.3 460 14.2 0 0.0 SBT 460 31.5

SBR 45 0.2 0 0.0 0 0.0 SBR 45 0.2

Tot 22.1

7/23/2017

Ancillary Intersections Composite Intersection

Int. 1 Int 2 Int 3

2040 AM Peak Hour



CFI_Modified Delay Calculations

HDR Engineering, Inc.

From outside in

vol delay vol delay vol delay vol delay

EBL 85 14.4 0 0.0 0 0.0 EBL 85 14.4

EBT 1785 17.2 850 3.5 0 0.0 EBT 1785 20.7

EBR 390 0.8 390 0.4 0 0.0 EBR 390 1.2

WBL 215 21.7 215 0.2 215 19.8 WBL 215 41.7

WBT 1050 32.8 0 0.0 0 0.0 WBT 1050 32.8

WBR 190 3.8 0 0.0 0 0.0 WBR 190 3.8

NBL 350 15.6 350 24.9 350 0.0 NBL 350 40.5

NBT 600 31.9 0 0.0 0 0.0 NBT 600 31.9

NBR 190 0.9 190 0.2 0 0.0 NBR 190 1.1

SBL 210 49.1 0 0.0 210 3.5 SBL 210 52.6

SBT 420 22.4 420 19.8 0 0.0 SBT 420 42.2

SBR 110 2.9 0 0.0 0 0.0 SBR 110 2.9

Tot 26.0

7/23/2017

Ancillary Intersections Composite Intersection

Int. 1 Int 2 Int 3

2040 MD Peak Hour



CFI_Modified Delay Calculations

HDR Engineering, Inc.

From outside in

vol delay vol delay vol delay vol delay

EBL 75 18.0 0 0.0 0 0.0 EBL 75 18.0

EBT 2035 26.3 980 3.6 0 0.0 EBT 2035 29.9

EBR 390 0.8 390 0.4 0 0.0 EBR 390 1.2

WBL 170 27.2 170 2.2 170 27.3 WBL 170 56.7

WBT 835 29.0 0 0.0 0 0.0 WBT 835 29.0

WBR 185 4.3 0 0.0 0 0.0 WBR 185 4.3

NBL 360 19.0 360 12.7 360 0.0 NBL 360 31.7

NBT 840 46.6 0 0.0 0 0.0 NBT 840 46.6

NBR 250 0.9 250 0.2 0 0.0 NBR 250 1.1

SBL 205 59.6 0 0.0 205 3.6 SBL 205 63.2

SBT 340 21.2 340 27.3 0 0.0 SBT 340 48.5

SBR 100 3.9 0 0.0 0 0.0 SBR 100 3.9

Tot 30.8

7/23/2017

Ancillary Intersections Composite Intersection

Int. 1 Int 2 Int 3

2040 PM Peak Hour



JSEYER
Text Box
LEVEL OF SERVICE
CALCULATION SHEETS

2040 BUILD ALTERNATIVES -
THRU-TURN WITH SIGNALIZED INTERSECTIONS



Through-Turn Intersection Delay Calculations - Signal

vol delay vol delay

1 3430 8.9 3430 23.5

2 1305 11.5 1115 11.2

3 1820 16.9 1300 13.0

4 1690 8.5 1660 8.5

5 0 0.0 0 0.0

Tot 11.0 16.5

System Delay - All Ints

w/o EDTT with EDTT

2040 AM Peak Hour



Through-Turn Intersection Delay Calculations - Signal

vol delay vol delay

1 5220 11.3 5220 25.8

2 1880 21.8 1530 18.7

3 3390 21.3 2965 17.9

4 2810 11.7 2725 11.3

5 0 0.0 0 0.0

Tot 15.4 19.9

System Delay - All Ints

w/o EDTT with EDTT

2040 MD Peak Hour



Through-Turn Intersection Delay Calculations - Signal

vol delay vol delay

1 5120 21.0 5120 36.3

2 1935 16.1 1745 15.3

3 3255 15.1 2735 13.9

4 2730 6.1 2700 5.9

5 0 0.0 0 0.0

Tot 15.7 21.7

System Delay - All Ints

w/o EDTT with EDTT

2040 PM Peak Hour



JSEYER
Text Box
LEVEL OF SERVICE
CALCULATION SHEETS
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THRU-TURN WITH ROUNDABOUTS



Through-Turn Intersection Delay Calculations - Roundabouts

vol delay vol delay

1 3430 8.9 3430 19.9

2 1305 3.5 1115 3.3

3 1820 5.5 1300 5.1

4 1690 3.0 1660 3.0

5 0 0.0 0 0.0

Tot 6.0 11.1

System Delay - All Ints

w/o EDTT with EDTT

2040 AM Peak Hour



Through-Turn Intersection Delay Calculations - Roundabouts

vol delay vol delay

1 5220 11.3 5220 20.9

2 1880 4.5 1530 4.5

3 3390 10.8 2965 10.3

4 2810 4.5 2725 4.5

5 0 0.0 0 0.0

Tot 8.8 12.8

System Delay - All Ints

w/o EDTT with EDTT

2040 MD Peak Hour



Through-Turn Intersection Delay Calculations - Roundabouts

vol delay vol delay

1 5120 21.0 5120 34.3

2 1935 5.5 1745 5.4

3 3255 8.6 2735 8.4

4 2730 5.2 2700 5.2

5 0 0.0 0 0.0

Tot 12.3 18.1

System Delay - All Ints

w/o EDTT with EDTT

2040 PM Peak Hour
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Memo 
Date: Thursday, June 08, 2017 

Project: Cheyenne MPO – Converse and Del Range Intersection 

To: Cheyenne MPO 

From: HDR 

Subject: Drainage Design 

 

The drainage study location consists of the Converse Avenue corridor between Ogden Road 

and the Dry Creek Bridge north of Del Range Boulevard in northcentral Cheyenne, Wyoming. 

The intersection of Converse Avenue and Del Range Boulevard was evaluated for intersection 

options as part of the overall study. Since the No Build Alternative emerged as the preferred 

option, drainage improvements are not included for the intersection.  

The scope of the project includes reconstruction of the Converse Avenue roadway and utility 

improvements. The original storm sewer through this area was installed in 1992 (based on City 

GIS data). Converse Avenue was reconstructed more recently from Odgen Road to the north.  

There is an existing roadside drainage channel paralleling Converse Avenue on the west side of 

the roadway with several culvert crossings at intersecting streets. The existing roadway has a 

curb on the east side, but the west side is able to shed runoff directly into the channel. Design 

flows for the roadside drainage ditch were provided by the City with the intent to convert it to a 

subsurface system when this section of Converse Avenue is reconstructed and widened. These 

design flows are shown in Table 1.  

Table 1. Peak Runoff at selected concentration points along the Converse Avenue roadside 

ditch. 

Location 
Peak Discharge (cfs) 

5-Year 10-Year 25-Year 50-Year 100-Year 

Converse Avenue at Dry Creek 54 89 157 251 380 

Converse Avenue at Point Bluff 44 78 154 249 376 

Converse Avenue at Ogden Road 16 47 104 182 280 

 

At Point Bluff and continuing south, the roadside ditch is intercepted by an 8’x6’ concrete box 

culvert which discharges directly into Dry Creek. The majority of drainage infrastructure required 

with the project will be installed between Ogden Road and Point Bluff. The project study location 

is shown in Figure 1. 
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Figure 1. Project Study Location. 
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The existing roadway section south of Odgen Road is shown in Figure 2 and includes the 

following: 

 3 lanes 

 Curb & gutter on the east side 

 Asphalt shoulder on the west side 

 Drainage ditch on the west side 

 

Figure 2. Existing roadway section for Converse Avenue (facing north). 

 

The proposed roadway section for Converse Avenue between Odgen Road and the Dry Creek 

Bridge is shown in Figure 3 and includes the following: 

 Curb & gutter on both sides 

 3 x 12 foot lanes with 10 foot outside bike lanes on both sides 

 Varying boulevards with sidewalk on both sides 

 Existing drainage ditch will be converted to a subsurface system 

 

Figure 3. Proposed roadway section for Converse Avenue (facing north). 
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The existing 8’x6’ box culvert on the south end of the corridor appears to have excess capacity 

for the design flows. However, when using the FEMA regulatory 100-year water surface 

elevation in Dry Creek as the tailwater condition, the existing box culvert is at full capacity. For 

the preliminary design of the subsurface drainage system, it was assumed that the 100-year 

event is coincident with the regulatory 100-year event in Dry Creek. This downstream tailwater 

elevation was assumed to be 6032.5 based on the 2007 FEMA Flood Insurance Study. 

Excerpts from the Flood Insurance Study are included in Appendix A. 

Using the design flows provided by the City for the 100-year event, the following pipe sizes are 

recommended for replacing the existing drainage channel: 

 8’x5’ Concrete Box Culvert: connect to the existing 8’x6’ Box Culvert and extend north to 

the Point Bluff intersection 

 Dual 48” Reinforced Concrete Pipe: from the Point Bluff intersection and extending north 

to the Ogden Road intersection; the dual 48” trunk line should be connected to the 6 

inlets on the north side of the intersection and the existing dual 36” RCP Arch pipes that 

continue north. 

Figure 4 shows the design profile of the layout that was analyzed with Autodesk Storm and 

Sanitary. The Hydraulic Grade Line (HGL) is generally contained below the ground surface with 

some potential for surcharging at the Dry Creek outfall and at the north end where the flow 

needs to transition from the channel to the pipe conveyance. Detailed plan and profile layouts 

for the storm sewer are included in Appendix B. 

 

Figure 4. Design profile for storm sewer trunline (replacing existing drainage ditch). 

 

Appendix A – FEMA Flood Insurance Study Excerpts 

Appendix B – Drainage Plan and Profile Layouts 
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FEMA Flood Insurance Study Excerpts 
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Figure A1. 2007 FEMA Flood Insurance Study for Laramie County. 
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Figure A2. FEMA Flood Insurance Rate Map from the 2007 Flood Insurance Study. 

 

Figure A3. FEMA Base Flood Elevations from the 2007 Flood Insurance Study. 
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Drainage Plan and Profile Layouts 
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Memo 

Date: June 2017 

Project: Dell Range-Converse Intersection and 35% Design Plan 

To: Cheyenne MPO 

From: HDR 

Subject: Preliminary Environmental Considerations Memo – 35% Design 

 

1 Introduction 

This technical memorandum provides brief methods and results of an environmental screening 

to identify any major obstacles that would need to be addressed in environmental 

documentation required for the project. This technical memorandum also provides a place of 

initiation for the National Environmental Policy Act (NEPA) process and documentation. The 

purpose of this environmental screening is to provide a review of existing databases, a 

synthesis of input from regulatory agencies, desktop evaluations, recommendations for detailed 

studies, and potential mitigation needs. 

2 Project Background  

The City of Cheyenne (the City) and the Cheyenne Metropolitan Planning Organization (MPO) 

are initiating a study to review alternatives to improve safety at the intersection of Converse 

Avenue and Dell Range Boulevard. This intersection is experiencing high crash rates and 

degrading capacity, particularly as development has grown along Dell Range Boulevard and 

areas to the north. The goal of this project is to increase safety for motorists and pedestrians, 

while improving mobility through the intersection.  

The alternatives that were analyzed for this intersection are described in the Dell Range-

Converse Intersection Alternatives Analysis Tech Memo (HDR 2017). The seven alternative 

designs for the Dell Range-Converse intersection considered are: 

1. No-Build 

2. Dual Left-Turn Lanes 

3. Modern Roundabout 

4. Continuous Flow Intersection – Full 

5. Continuous Flow Intersection – Modified 

6. ThruTurn Intersection – Signals 

7. ThruTurn Intersection – Roundabouts 

The general footprint for each of these alternatives was used to identify any major issues 

associated with each alternative and summarized for each resource.  
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3 Environmental Resources 

Environmental resources present were analyzed for the project. This screening does not 

evaluate the following resources because no adverse, long-term impacts as a result of the 

project are anticipated: air quality, energy, environmental justice, public facilities, visual impacts, 

and water quality. The study area is shown in Figure 1.  

 

Figure 1. Study Area 

3.1 Land Use 

3.1.1 Existing Conditions 

The land use in the Study Area is primarily urban, with businesses and recreational sports 

fields. Relevant land use plans for the area include the Parks and Recreation Master Plan, the 

2016 Dell Range Corridor Study, and the 2012 Cheyenne Area On-Street Bicycle Plan and 

Greenway Plan Update.  

3.1.2 Impacts of Alternatives 

Alternatives 1-7 would be consistent with land use plans for the area.  

3.2 Section 4(f) and 6(f) 

3.2.1 Existing Conditions 

Section 4(f) requires that the USDOT determine whether a proposed project would adversely 

affect a Section 4(f) resource. If a program or project would affect a Section 4(f) resource, all 

feasible and prudent ways of avoiding this impact must be evaluated. However, if FHWA 
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determines that the use of the 4(f) property, including any measure(s) to minimize harm (such 

as any avoidance, minimization, mitigation, or enhancement measures) would have a de 

minimis impact, evaluation of feasible and prudent avoidance alternatives would not be 

required.   

Section 6(f) of the Land and Water Conservation Fund (LWCF) Act of 1965 was established to 

protect Federal investments and maintain high-quality recreation resources (NPS 2008).  The 

National Park Service administers Section 6(f), which protects parks and recreation areas that 

were acquired, developed, or rehabilitated, even in part, with the use of any Federal land and 

water grant funds. All Federal agencies must comply with Section 6(f) (16 USC 4601-4 to -11 et 

seq., as amended). 

Section 6(f) states that no lands that have been paid for in part or in entirety by Federal land and 

water grants can be converted to non-park or non-recreation uses without the approval of the 

National Park Service or Wyoming State Parks Office. This approval would be granted only if 

the action is in compliance with the state recreation plan and an area of equal fair market value 

and usefulness is substituted for the land being removed from park and/or recreation use (16 

USC 4601 4 to 11 et seq., as amended). 

Section 4(f) and 6(f) properties in the Study Area include: 

 Cheyenne Junior League Baseball Complex 

 Dutcher Baseball Complex 

 Greenway and Shared Use Paths 

3.2.2 Impacts of Alternatives 

Alternative 1 would not impact Section 4(f) or 6(f) properties. Alternatives 2-7 would impact 

Section 4(f) properties and would require additional coordination. It is anticipated that a de 

minimis determination would be needed, meaning that all measures were considered to avoid, 

minimize, mitigate, and enhance the Section 4(f) properties and the project would not adversely 

affect the activities, features, or attributes qualifying the property for protection under Section 

4(f). The official with jurisdiction, the City of Cheyenne Parks and Recreation Department, would 

need to concur to be a de minimis finding.  

Additional coordination would need to occur with the Wyoming State Parks Office for impacts to 

Section 6(f) properties.  

3.3 Farmland 

3.3.1 Existing Conditions 

No prime or unique farmland soils were identified in or near the study area using the soil survey 

data for Campbell County. NRCS confirmed that there are no prime or unique soils within the 

area and no further action was needed regarding the Farmland Protection Policy Act (NRCS 

2016).  

3.3.2 Impacts of Alternatives 

No impacts to prime or unique farmland.  

3.4 Floodplains 
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3.4.1 Existing Conditions 

Designated floodplain is present within the western and northern portions of the Study Area.  

3.4.2 Impacts of Alternatives 

A scoping response from FEMA Region 8 Center of the Denver Federal Center was received 

noting that the project is located in the special Flood Hazard Area and that portions also include 

floodway (FEMA 2016). Additional coordination would occur with the local floodplain 

administrator to determine the extent of impacts after further design.  

3.5 Wetlands and Other Waters of the U.S. 

3.5.1 Existing Conditions 

The Study Area includes Dry Creek and adjacent wetlands as well as potential wetlands in the 

Dry Creek flood control channel.  

3.5.2 Impacts of Alternatives 

The project may have the potential to affect jurisdictional aquatic resources (waters of the U.S.) 

which would require a permit under Section 404 of the Clean Water Act. This project would 

typically fall under a Nationwide Permit for linear transportation projects (NWP 14) if losses of 

waters of the U.S. are less than 0.5 acre. The U.S. Army Corps of Engineers recommended an 

aquatic resources inventory to assist in additional discussion on the aquatic resources present 

in the Study Area (USACE 2016).  

3.6 Cultural Resources 

3.6.1 Existing Conditions 

Section 106 of the National Historic Preservation Act directs federal agencies to take into 

account the effects of their undertakings on historic properties. In addition, consideration of 

historic and cultural resources is required pursuant to NEPA. Through coordination with the 

Wyoming State Historic Preservation Office, they determined that the area of disturbance has a 

low probability of containing historic properties and not further identification efforts are 

warranted (SHPO 2016).  

3.6.2 Impacts of Alternatives 

No impacts are anticipated. In the case of inadvertent finds during construction, work in the area 

will be halted immediately, the federal agency and SHPO staff be contacted, and the materials 

be evaluated by an archaeologist or historian meeting the Secretary of the Interior’s 

Professional qualification Standards (48 FR 22716, Sept. 1983). 

3.7 Wildlife 

3.7.1 Existing Conditions 

The Study Area is urban with commercial businesses in the vicinity of the project. The WY 

Game and Fish commented that they have no terrestrial wildlife or aquatic concerns pertaining 

to this project (WYGFD 2016).  

3.7.2 Impacts of Alternatives 
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No impacts are anticipated.  

3.8 Threatened and Endangered Species 

3.8.1 Existing Conditions 

Federal threatened and endangered species are regulated by Section 7(c) of the Endangered 

Species Act of 1973 (16 USC 1531 et seq.).  USFWS maintains a list of species determined to 

be threatened or endangered. According to the Information for Planning and Consultation 

(IPaC) website, the following species are listed as threatened or endangered and would 

potentially be present in the Study Area (IPaC 2017): 

 Least Tern 

 Piping Plover 

 Whooping Crane 

 Pallid Sturgeon 

 Colorado Butterfly Plant 

 Western Prairie Fringed Orchid 

 Preble’s Meadow Jumping Mouse 

The Study Area is primarily existing roadways and manicured park areas. Dry Creek and 

potential wetlands are present in the Study Area.  

3.8.2 Impacts of Alternatives 

No Effects to threatened or endangered species are anticipated. The US Fish and Wildlife 

Service stated that based on the project description and location, this project is in compliance 

with the Endangered Species Act of 1973. Additional coordination should occur with this office if 

any new information indicates there may be effects to protected species and their habitats 

(USFWS 2016).  

3.9 Noise 

3.9.1 Existing Conditions 

This project is anticipated to be a Type I project, depending on final determination of funding 

and based on the WYDOT Noise Analysis and Abatement Policy guidance (WYDOT 2011). For 

this project area, the majority of the activity categories directly adjacent to the proposed 

construction are primarily F and G. There are also few receptors that are E3 (restaurants). 

Residences occur beyond these businesses to the east and may also be considered.  

The Activity Leq(h) for Category E3 is 72 and Activities F and G have no Leq(h). The Activity 

Leq(h) for B3 is 67. 

3.9.2 Impacts of Alternatives 

A noise impact analysis has not been completed. This would need to be completed during 

preliminary design for the project. It is anticipated that construction period noise impacts would 

be temporary and of limited duration and therefore have minimal to no impacts to the area.  
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4 Agency Scoping 

Preliminary agency scoping letters were sent to agencies on October 12, 2016 to the following 

agencies: 

 US Army Corps of Engineers 

 US Fish and Wildlife Service 

 Federal Emergency Management Agency 

 Natural Resources Conservation Service 

 WY Game and Fish Department 

 WY State Historic Preservation Office 

 WY Department of Environmental Quality 

 Laramie County Public Works 

 Laramie County Board of County Commissioners 

 Laramie County Conservation District 

 City of Cheyenne Engineer’s Office 

 WY Office of Homeland Security 

Responses received are summarized below and noted in their respective resource sections in 

Section 3. Original responses are included in Attachment A.  
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Table 1. Agency responses received 

Agency Response 

FEMA Part of the project is located in the Special Flood Hazard Area, and 
portions also include floodway. Any alteration in the floodway, either 
size or depth of the Base Flood Elevation requires the application of 
44CFR65.12.  This would require a Conditional Letter of Map Revision 
if there is any increase in the base flood elevation. It is the responsibility 
of the City of Cheyenne to monitor development in their Special Flood 
Hazard Areas including floodways.  Please contact the City Engineers 
office for further clarification. 
 

NRCS There are no soils which are Important Farmland located in the Study 
Area. We do not believe the work will adversely impact Prime Farmland 
and no further action with regard to FPPA is required.  
 

US Army Corps 
of Engineers 

The project may have the potential to affect jurisdictional aquatic 
resources (waters of the U.S.) which would require a permit under 
Section 404 of the Clean Water Act. This project would typically fall 
under a Nationwide Permit for linear transportation projects (NWP 14) if 
losses of waters of the U.S. are less than 0.5 acre. We recommend an 
aquatic resources inventory be completed.  
 

USFWS Based on the project description and location, this project is in 
compliance with the Endangered Species Act of 1973. Additional 
coordination should occur with this office if any new information 
indicates there may be effects to protected species and their habitats.  
 

WGFD We have no terrestrial wildlife or aquatic concerns pertaining to this 
project.  
 

WY SHPO The area of disturbance has a low probability of containing historic 
properties and not further identification efforts are warranted. In the 
case of inadvertent finds during construction, work in the area will be 
halted immediately, the federal agency and SHPO staff be contacted, 
and the materials be evaluated by an archaeologist or historian meeting 
the Secretary of the Interior’s Professional qualification Standards.  
 

LCCD LCCD has no issues or permitting requirements for the project. We do 
have soils information for that area if you need it for your project. 
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5 Summary of Impacts 

Table 2. Summary of Impacts 

Resource Summary of Impacts from the Alternatives 

Land Use Consistent with Land Use Plans 

Section 4(f) and 6(f)  Alternatives 2-7 would impact Section 4(f) properties 
and would require additional coordination. It is 
anticipated that a de minimis determination would be 
needed, meaning that all measures were considered to 
avoid, minimize, mitigate, and enhance the Section 4(f) 
properties and the project would not adversely affect the 
activities, features, or attributes qualifying the property 
for protection under Section 4(f). The official with 
jurisdiction, the City of Cheyenne Parks and Recreation 
Department, would need to concur to be a de minimis 
finding.  

 

Additional coordination would need to occur with the 
Wyoming State Parks Office for impacts to Section 6(f) 
properties. 

Farmland No impacts are anticipated. 

Floodplains Designated floodplain is present and additional 
coordination with the local Floodplain Administrator 
would be needed. 

Wetlands and Other Waters of 
the U.S. 

Potential jurisdictional aquatic resources are present in 
the Study Area. An aquatic resources inventory would 
need to be completed to permit any impacts to 
jurisdictional aquatic resources.  

Cultural Resources The area has been disturbed it is unlikely that cultural 
resources are located in the area. No further 
identification effort is needed unless the project footprint 
changes. 

Wildlife No impacts are anticipated. 

Threatened and Endangered 
Species 

Multiple threatened or endangered species are 
potentially in the Study Area according to IPaC 
guidance. However, USFWS stated that the project is in 
compliance with the Endangered Species Act of 1973. 
Additional coordination should occur with this office if 
any new information indicates there may be effects to 
protected species and their habitats 

Noise Project is expected to be a Type I project according to 
WYDOT guidance and therefore would require a noise 
analysis before impacts can be determined. 
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6 Conclusions 

The following work would need to be completed to further assess impacts of the projects on 

environmental resources in preliminary design for the project: 

 Aquatic Resources Inventory – This field survey would need to be completed to permit 

impacts to jurisdictional waters of the U.S. with the U.S. Army Corps of Engineers.  

 Noise Study – A noise study would need to be completed to analyze impacts of the 

alternatives on the residences and businesses in the area.  

 Section 4(f) and 6(f) Resources Impact Analysis – Coordination would be needed with 

the City of Cheyenne Parks and Recreation if the preferred alternative would impact 

parks or recreation areas. Early coordination would be ideal to incorporate minimization 

efforts or if mitigation is required.  

 Floodplain Coordination – Additional coordination with the local floodplain administrator 

would be needed to coordinate impacts to the floodplain or floodway.  
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Brisbois, Jessica

From: Gebhart, Brandon
Sent: Wednesday, November 23, 2016 12:26 PM
To: Stark, Timothy; Brisbois, Jessica
Subject: FW: Cheyenne Streets-Converse Avenue and Dell Range Blvd

FYI 
 
Brandon Gebhart, PE 
D 307.757.9002  M 307.365.5780 

hdrinc.com/follow-us 
 

From: Herrera, Diana B [mailto:Diana.Herrera@fema.dhs.gov]  
Sent: Wednesday, November 23, 2016 12:24 PM 
To: Gebhart, Brandon 
Subject: Cheyenne Streets-Converse Avenue and Dell Range Blvd 
 
Brandon: 
 
My apologies for the late respond.  Your correspondence came in while I was on deployment.  But, I did want to respond 
to this project.  It appears that part of your project is located not only in the Special Flood Hazard Area, but portions also 
include floodway.  Any alteration in the floodway, either size or depth of the Base Flood Elevation requires the 
application of 44CFR65.12.  This would require a Conditional Letter of Map Revision if there is any increase in the base 
flood elevation. 
 

JBRISBOI
Rectangle



2

 
 
It is the responsibility of the City of Cheyenne to monitor development in their Special Flood Hazard Areas including 
floodways.  Please contact the City Engineers office for further clarification. 
 
Should you have any questions, please feel free to contact me. 
 
 

Diana B. Herrera, CFM 
Sr. Regional Insurance Specialist 
FEMA Region 8 
Denver Federal Center 
PO Box 25267 
Denver, CO  80225‐0267 
303‐235‐4988 Office 
720‐480‐8338 Cell 
Diana.herrera@fema.dhs.gov 
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Brisbois, Jessica

From: Gebhart, Brandon
Sent: Tuesday, October 18, 2016 9:31 AM
To: Stark, Timothy; Brisbois, Jessica
Subject: FW: Intersection Study

FYI 
 
Brandon Gebhart, PE 
D 307.757.9002  M 307.365.5780 

hdrinc.com/follow-us 
 

From: Jim Cochran [mailto:jcochran@lccdnet.org]  
Sent: Tuesday, October 18, 2016 9:29 AM 
To: Gebhart, Brandon 
Subject: Intersection Study 
 
Brandon, Laramie County Conservation District has no issues or permitting requirements for a project at the intersection 
of Conserse Avenue and Dell Range. We do have soils information for that area if you need it for your project. 
 
Thanks 
 
Jim Cochran 
District Manager 
Laramie County Conservation District 
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