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South Carson Street Intersection Alternatives Evaluation 

Dear Ms. Maloney, 

At  Carson  City’s  request,  Traffic  Works  has  completed  an  objective  assessment  of  intersection  control 
alternatives for South Carson Street generally between US 50/I‐580 and 5th Street, with particular emphasis 
on the Sonoma Street and Stewart Street intersections.  The primary purposes of this study are to:   

 determine if a roundabout is significantly advantageous at Sonoma Street, or not

 review  prior  studies  and  provide  input  on  the  appropriateness  of  locations  considered  for
roundabouts

 identify  the  best  options  for  traffic  management,  business  access,  and  future  intersection
improvements

EVALUATION OF A ROUNDABOUT AT SONOMA STREET 

We  understand  a  two‐lane  roundabout  has  been  proposed  at  the  Sonoma  Street/S.  Carson  Street 
intersection (see Attachment A) based on a notion that it is too difficult for drivers to turn left from Sonoma 
Street onto S. Carson Street and therefore drivers are avoiding the intersection. This reasoning assumes that 
drivers are  forced out of direction or disrupted  in  some  fashion and  that a  roundabout would  resolve  the 
perceived  issues  by making  side‐street movements  easier.    The  following  sections  present  current  traffic 
volumes, future volume projections, operations analysis, and other relevant points to determine whether or 
not there is justification for a roundabout at Sonoma Street based on travel demand or other factors. 

Observed Demand for Left‐turn Movements from Sonoma Street 

Review of  the  roadway network and existing development pattern  indicates  there are multiple options  for 
neighborhood  residents  east  of  S.  Carson  Street,  surrounding  Sonoma  Street,  to  make  westbound  to 
southbound left‐turn movements to South Carson Street.  The existing options are Colorado Street, Sonoma 
Street, and Koontz Lane which is signalized.  The existing roadway network and current intersection controls 
are shown on Figures 1 and 2, attached. 
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New  intersection  turning movement  counts were  conducted  at  the  Colorado  Street,  Sonoma  Street,  and 
Koontz Lane intersections with S. Carson Street on Wednesday, January 10, 2018, approximately five months 
after completion and opening of the Carson Freeway.  Public schools were in regular session during the data 
collection.   These traffic volumes are believed to reflect the new normalized traffic conditions  in the study 
area.  The existing turn movement count data and recently collected daily traffic volumes (by NDOT) are also 
shown on Figures 1 and 2, attached. 
 
It is important to note that the westbound to southbound left‐turn volumes at Colorado Street and Sonoma 
Street are essentially  the  same and  that both  locations have  left‐turn volumes  that are not  tremendously 
lower than those at Koontz Lane.  The count data demonstrates there is not any notable diversion of traffic 
away from the Sonoma Street/S. Carson Street intersection to either Colorado Street or Koontz Lane. 
 
Planning Analysis Demand for Left‐turn Movements from Sonoma Street 
 
A planning  level  trip  assignment  analysis was performed  as  a  second  check  to determine whether or not 
drivers significantly avoid the westbound to southbound left‐turn movement at Sonoma Street/South Carson 
Street.  This method considers the number of homes in the adjacent neighborhood that would likely use the 
Sonoma  Street  intersection  to/from  the  south because  it  is  the  shortest or  fastest  travel  route.    Figure 3 
illustrates the neighborhood area that would be expected to make a left‐turn from Sonoma Street. 

 

 
 

Figure 3. Area Contributing to Demand for Left‐turns at Sonoma Street 
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The contributing area  includes approximately 403 single family homes, 36 quadraplex apartment units, and 
21,500  square  feet  of  general  office  space.  The  number  of  trips  to/from  this  area were  estimated  using 
standard ITE trip generation rates and are shown in Table 1. 

Table 1. Trip Generation for Contributing Area 

Land Use 
AM Peak Hour Trips  PM Peak Hour Trips 

Entry  Exit  Total  Entry  Exit  Total 

403 Units 
Single Family 

76  226  302  256  151  407 

36 Units 
Quadraplex 
Apartments 

4  14  18  14  8  22 

21,500 Sq. Ft. 
General Office 

29  4  33  5  27  32 

TOTAL  109  244  353  275  186  461 

It  is estimated  that 70% of  the  traffic  from  the contributing area would use S. Carson Street and  the 30% 
remainder would travel north/east to/from Fairview Drive.  Traffic patterns along S. Carson Street show that 
60% of trips are to/from the north from the study area and 40% of trips are to/from the south during both 
the AM and PM peak hours. The three most probable paths for trips from the neighborhood to the south are: 

 Sonoma Street to Carson Street (estimated at 20%)

 Silver Sage Drive to Koontz Street to Carson Street (estimated at 10%)

 Baker Drive to Koontz Street to Carson Street (estimated at 10%)

The AM peak hour has  the highest number of exiting  trips  (244) and  therefore presents  the  scenario  that 
would have the highest volumes.  Theoretical left‐turn demand from Sonoma Street to S. Carson Street from 
the contributing area is calculated as follows: 

244 exiting trips x 70% to S. Carson St. x 20% to the south via Sonoma = 34 left‐turn movements 

The  existing  AM  left‐turn  volume  from  Sonoma  Street,  determined  through  the  January  turn movement 
counts, is 11 movements which is not considerably different than the theoretical demand.  It is important to 
note that Koontz Lane has only 51 westbound to southbound left‐turn movements at S. Carson Street in the 
AM peak hour.   

The  theoretical planning analysis  indicates  there  is not  likely any notable diversion of  traffic  from Sonoma 
Street to either Colorado Street or Koontz Lane.   

Operational Factors of Left‐turn Movements from Sonoma Street 

Level  of  service  (LOS)  analysis was  performed  for  the  Sonoma  Street/South  Carson  Street  intersection  to 
gauge whether or not left turn movements from Sonoma Street are difficult to make during the peak traffic 
periods.   Based on the January  intersection volumes, the westbound approach on Sonoma Street currently 
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operates at LOS C with 17.5  seconds of delay  in  the AM peak hour and LOS C with 19.5  seconds of delay 
during the PM peak hour.  The calculations are provided in the Attachments. 

At level of service C during the peak traffic conditions, there is no reason to believe a significant number of 
drivers  avoid  this  intersection.    Capacity  improvements  are  typically  not  justified  under  these  operating 
conditions. 

Demand for Northbound to Southbound U‐turn Movements 

We understand  that a  roundabout was also  considered as a way  to ease U‐turn movements on S. Carson 
Street for better access to adjacent businesses.  However, the preferred concept includes a two‐way left‐turn 
lane on S. Carson Street throughout the majority of the project limits, including in the Sonoma Street vicinity.  
There would  be  no  real  demand  for U‐turn movements  at  Sonoma  Street with  a  two‐way  left‐turn  lane 
provided throughout the corridor, since drivers could directly access the business driveways from the center 
lane. 

Bicycle & Pedestrian Movements at Sonoma Street 

The concept of a roundabout has been presented as an option for improving bicycle and pedestrian access in 
the  Sonoma  Street  portion  of  the  corridor,  including  introducing  pedestrian movements  across  S.  Carson 
Street.   

Overall,  this  is  a  poor  justification  for  a  roundabout  since  multi‐lane  roundabouts  are  not  the  best 
intersection  type  for  bicycle  travel.    Pedestrian  crossings  at  multi‐lane  approaches  and  departures  at 
roundabouts  require  Rectangular  Rapid  Flashing  Beacons  (RRFB),  edge‐lit  signs,  or  signalization  to 
accommodate the sight  impaired.   Pedestrian and bicycle volumes are currently  low  in the study area as a 
whole, including at Sonoma Street.  The land uses on the west side of S. Carson Street in this immediate area 
are primarily auto dealerships.   It  is difficult to describe why a very high cost pedestrian crossing treatment 
(roundabout) would be needed at Sonoma Street in particular when that location will likely continue to have 
low pedestrian crossing demand.   A multi‐lane  roundabout  is not advisable  for  the purposes of  improving 
pedestrian and bicycle movements at the Sonoma Street/Carson Street intersection. 

Future Traffic Operations 

It is important to consider whether or not a roundabout, or other intersection improvements, may be needed 
at the Sonoma Street/S. Carson Street intersection in the future due to regional traffic volume increases.   

Future  (2040)  traffic  volumes  were  obtained  from  the  Carson  Area Metropolitan  Planning  Organization 
(CAMPO) region travel demand model.  The model shows essentially no growth on S. Carson Street through 
the 2040 horizon year.  However, to provide a conservative analysis, future year intersection operations were 
performed  using  a  10%  total  growth  over  the  existing  traffic  volumes.    Calculations were  performed  to 
compare a roundabout, traffic signal, and side‐street STOP control with a center turn lane that would enable 
2‐stage  left‐turn maneuvers  from  Sonoma  Street,  and  the  results  are presented  in Table 2.   The detailed 
calculation sheets are provided in the Attachments. 
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Table 2.  2040 Intersection Level of Service Comparison 

The operations analysis  shows  that side‐street STOP control will provide LOS C operations on  the Sonoma 
Street approach during the AM and PM peak hours for the foreseeable future.  A roundabout or traffic signal 
would provide LOS A or B operations overall but neither are justified when the side street functions at LOS C. 
A  roundabout  is  not  justified  at  Sonoma  Street  since  side‐street  STOP  control  will  provide  acceptable 
operations in the future. 

Consideration of Future Development Access in the Immediate Area 

The portion of Carson City east of South Carson Street, south of Fairview Drive, north of Koontz Lane, and 
west of  I‐580 (“the study area”)  is essentially  fully developed.   The one notable exception  is a  large vacant 
property on  the east  side of South Carson Street extending  south  from Colorado Street nearly  to Sonoma 
Street.  This property is referred to as the “Armory Site” and is owned by the Nevada Division of State Lands.  
While  the  parcel  appears  ideal  for  a  commercial  or  mixed‐use  development,  there  are  no  official 
development plans for the property at this time and the ultimate use(s) are undefined.    It should be noted 
that  redevelopment of  this property  is not  included  in  the  land use assumptions within  the CAMPO  travel 
demand model. 

Two relevant points can be made with regard to future development activity in the study area: 

 Traffic volumes are not likely to increase on Sonoma Street in any substantial way as the contributing
area  is  already  built  out,  therefore  Sonoma  Street  would  not  serve  future
development/redevelopment

 Traffic  volumes  are most  likely  to  increase  in  association with  the Armory  Site  (opposite  Rhodes
Street) and to a lesser extent in the area west of South Carson Street also served by Rhodes Street

Both points suggest that the Rhodes Street/ South Carson Street will be a key intersection related to serving 
future development/redevelopment efforts.  Investment in the Rhodes Street intersection, which serves both 
the east and west sides of South Carson Street, would present significantly greater benefits to redevelopment 
and overall access and circulation than improvements at Sonoma Street.  

The City should anticipate and plan for major intersection improvements at the Rhodes Street intersection. 

2040 FUTURE CONDITIONS

AM Peak

Delay (s) LOS Delay (s) LOS Delay (s) LOS Delay (s) LOS Delay (s) LOS

4 Lane Side Street Stop w/ 2 Stage Left Turn 0.14 A 0.63 A 20.22 C 18.02 C ‐ ‐

Roundabout 9 A 6.9 A 5.5 A 10.9 B 8.4 A

Traffic Signal 4.94 A 4.18 A 6.98 A 7.87 A 4.9 A

PM Peak

Delay (s) LOS Delay (s) LOS Delay (s) LOS Delay (s) LOS Delay (s) LOS

4 Lane Side Street Stop w/ 2 Stage Left Turn 0.04 A 0.59 A 46.72 E 18.89 C ‐ ‐

Roundabout 12.1 B 16.4 B 11.1 B 9.1 A 14.3 B

Traffic Signal 7.1 A 7.3 A 14.19 B 15.49 B 7.6 A

Overall

OverallNorthbound Southbound Eastbound Westbound

Northbound Southbound Eastbound Westbound

CARSON ST. CARSON ST. DRIVEWAY SONOMA ST.
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Planning Level Costs 
 
In  general,  construction  costs  for multilane  roundabouts  retrofit  into  an  existing  street  environment  are 
estimated  at  $1.5M  to  $2.0M,  not  including  right‐of‐way  acquisition.    Total  roundabout  costs  could 
potentially  reach  $2.5M  at  the  Sonoma  Street/S.  Carson  Street  location  given  the  adjacent  commercial 
properties, some of which could potentially be impacted.   
 
In  comparison,  new  traffic  signal  systems  typically  cost  on  the  order  of  $500,000.    The  distance  that 
interconnect  communication  must  be  run  to  the  nearest  adjacent  signal  or  tie‐in  point  can,  however, 
significantly increase this cost.  The all‐in cost of a traffic signal would not likely exceed $750,000. 
 
Summary of Pros & Cons of a Roundabout at Sonoma Street 
 
Following  is  a  simple  summary  of  the  overarching  benefits  and  detractors  to  installing  a  roundabout  at 
Sonoma Street: 
 
Pros 

 Excellent streetscape feature 

 One of the safest intersection treatments available 

 Most efficient intersection type during off‐peak time periods 

 
Cons 

 Multi‐lane roundabouts are not the best intersection type for bicycle and pedestrian movements 

 Roundabouts break traffic progression and disrupt flow in coordinated signal corridors 

 A roundabout at Sonoma Street would further divide the frontage road and complicate access and 

circulation on the east side of South Carson Street 

 Large footprint and expensive intersection type 

 Does not serve redevelopment efforts or future development access needs 

 The high cost is not justified as no significant need or benefit can be demonstrated for this location 

 The current project funding may not be sufficient to cover all costs associated with the roundabout 

 

EVALUATION OF ROUNDABOUTS AT OTHER INTERSECTIONS ON SOUTH CARSON STREET 
 
City staff asked that we review other key  intersections along the S. Carson Street corridor and determine  if 
any  locations would be good alternate  candidates  for a  roundabout.   The City  is particularly  interested  in 
locations  that  would  serve  a  long‐term  purpose  while  at  a  reasonable  cost  with  low  property  impacts. 
Following is a list of the locations considered and key findings associated with each location: 
 

 5th  Street  –  This  location  could  be  selected  to  construct  the  smallest  and  perhaps  lowest  cost 
roundabout  compared  to  other  locations.    A  single‐lane  configuration  may  be  feasible  here.  
However, the intersection is tightly constrained by existing buildings, including a historical building in 
the northwest quadrant  (former  Jack’s Bar).    It  is  listed  in  the National Register of Historic Places.  
The existing building constraints and anticipated right‐of‐way  impacts render the 5th street  location 
not appropriate.  Furthermore, the cost of a roundabout may not be justified given a traffic signal is 
already in place. 
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 6th, 7th, 8th, 9th, & 10th Streets – No need  for a roundabout and not appropriate due to  insufficient 
cross‐street traffic volumes.  Each location would have notable right‐of‐way constraints. 

 S. Stewart Street – This location presents a unique opportunity to create a new gateway feature, and 
potentially  improve overall circulation patterns  if a connection could be made to Curry Street.   An 
expanded discussion of the S. Stewart Street intersection is provided later in this report. 

 Fairview Drive  –  This  location  has  an  existing  traffic  signal  that  adequately manages  existing  and 
anticipated future traffic volumes.   The cost of a roundabout would not be justified at this  location 
given  a  traffic  signal  is  already  in  place  and  there  are  no  other  significant  justification  points 
supporting a roundabout at this intersection. 

 Colorado Street & Sonoma Street – The recently completed traffic counts demonstrate there  is no 
need  for  a  roundabout  at either Colorado  Street or  Sonoma  Street.   Most of  the points outlined 
above for the Sonoma Street intersection would also apply to the Colorado Street location. 

 Rhodes Street –  It  is our opinion  that Rhodes Street and a  future Armory Site access  intersection 
should be improved in the future.  To maintain traffic progression through the signalized corridor, a 
traffic  signal  would  be  more  appropriate  and  cost  effective  than  a  roundabout.  However,  if  a 
roundabout is ultimately desired in the corridor, the Rhodes Street intersection may be appropriate, 
particularly with future redevelopment of the Armory Site. 

 Moses Street – The Moses Street  intersection  is  located only 600  feet  from  the  signalized Koontz 
Lane intersection.  This is inadequate separation from Koontz Lane for new major street controls.   

 Koontz Lane, Eagle Station Lane & Clearview Drive – These locations have existing traffic signals that 
will adequately manage existing and anticipated  future  traffic volumes.   The cost of a  roundabout 
would  not  be  justified  given  a  traffic  signal  is  already  in  place  and  there  is  no  other  significant 
justification for a roundabout at these locations. 

 Roventini Way & Overland St/Snyder Ave – These  intersections are  located  less than 650 feet from 
the signalized Clearview Drive  intersection.   This  is  inadequate separation from Clearview Drive for 
new major street controls. 

 Appion Way – Long‐term  intersection  improvements have been considered  for  the  realignment of 
Snyder Avenue to West Appion Way to gain separation of Snyder Avenue from Clearview Drive.   A 
roundabout could potentially be constructed with any realignment  in the future, but would not be 
appropriate  until  then,  given  the  extremely  low  traffic  volumes  on West  Appion Way  and  the 
uncertainty  of  the  Snyder  Avenue  realignment  geometrics.    A  roundabout  at  Appion Way would 
break the traffic progression / signal coordination between Hwy 50/I‐580 and Clearview Drive which 
could adversely impact peak traffic flows on S. Carson Street in a high volume segment. 

 Roland Street – Roland Street is approximately 750 feet from the Interstate 580/Hwy 50 intersection.  
This is inadequate separation from a major highway intersection for major street controls (signal or 
roundabout).    

 
It  is worth noting that crash history was reviewed for the corridor and no particular  intersection within the 
study  limits  stood out  as having  a much higher number of  crashes  than  any other  location.   We did not 
identify any location that would indicate a roundabout is needed to resolve existing safety issues. 
 
We also considered the potential impacts of a roundabout on the Nevada Day Parade.  Locations at Stewart 
Street,  and  north  thereof,  could  potentially  restrict  the  parade  route  width  and  thereby  affect  parade 
operations.  This would be less of an issue with a multi‐lane roundabout at Stewart Street compared to single 
lane configurations that would likely be utilized at intersections north of Stewart Street. 
 
In summary, only the S. Stewart Street and Rhodes Street intersections would offer very good opportunities 
and reasonable justification for the installation of a roundabout. 
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SOUTH STEWART STREET INTERSECTION 

The S. Stewart Street/S. Carson Street intersection is unique within the corridor in that 1) it has a very large 
existing right‐of‐way footprint, 2) is at an ideal location to create a gateway feature and gateway sign, and 3) 
is proximate to a long and unconnected segment of S. Curry Street which could potentially be connected to a 
roundabout at  this  location  in  the  future.   Additionally, a  roundabout at S. Stewart Street would  fit better 
within the overall coordinated signal system in that it would be outside the more auto‐centric development 
pattern  south of  Fairview Drive.   A  roundabout  at one end of  a  coordinated  corridor  is  less disruptive  to 
traffic progression than one located in the middle of a signalized corridor.   

These  aspects,  in  combination,  create  a  situation where  reconstruction  of  the  intersection  to  ultimately 
create a  link to Curry Street, via roundabout(s), could be beneficial even though the  intersection  is already 
signalized.   With  the  existing  right‐of‐way  available,  and  few  adjacent driveways,  S.  Stewart  Street would 
likely be one of the easiest and most cost effective intersections for roundabout installation.  A new roadway 
extension to Curry Street has been desired for a long time, and if deemed feasible, would serve many of the 
same overall connectivity purposes as an improved connection at Rhodes Street.   

Under  this  line  of  reasoning,  S.  Carson  Street  could  have  a  different  feel  north  of  Stewart  Street, with  a 
roundabout effectively being the gateway feature.   The coordinated signal corridor would then be Fairview 
Drive to US 50 and significant traffic capacity would be maintained on S. Carson Street for any freeway bypass 
needs  under  emergency  situations.  All  aspects  considered,  the  S.  Stewart  Street  intersection  is  most 
reasonable for a roundabout at this time. 

CONCLUSIONS 

There is no real evidence of drivers not being able to make westbound to southbound left‐turn movements 
from Sonoma Street, or a need to significantly improve that movement.  The data and analysis indicates that 
STOP control is a reasonable control method for the foreseeable future.  We suspect that the perception of 
difficult  left  turns  from  Sonoma  Street was  a  function  of  the  prior  traffic  volumes  (before  the  freeway 
extension was complete) and that the condition is now significantly different and improved. 

Construction of a roundabout at Sonoma Street is not recommended for the following reasons: 

 No demonstrated need or significant benefit that supports the high construction cost

 Would not support development/redevelopment

 Would break traffic signal coordination and vehicle progression on S. Carson Street

 A multi‐lane roundabout is not a particularly good fit for bicycle travel or pedestrian crossings

 Divides the frontage road again and therefore negatively impacts business access and circulation

 Would be a poor use of available funds relative to other investment options

Roundabouts have been  considered  at other  locations  along  S. Carson  Street  in  this evaluation.    It  is our 
opinion that investment at either S. Stewart Street (for gateway benefits and potential future connection to 
Curry Street) or Rhodes Street (for long‐term redevelopment benefits) would have significantly greater value 
than intersection reconstruction work at Sonoma Street.   
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Attachment D:  
Existing Condition 

Level of Service Calculations 



EXISTING CONDITIONS

AM Peak

Delay (s) LOS Delay (s) LOS Delay (s) LOS Delay (s) LOS

6 Lane Side Street Stop 0.16 A 0.86 A 26.03 D 17.56 C

4 Lane Side Street Stop 0.13 A 0.61 A 28.46 D 18.84 C

4 Lane Side Street Stop w/ 2 Stage Left Turn 0.13 A 0.61 A 18.21 C 15.25 C

PM Peak

Delay (s) LOS Delay (s) LOS Delay (s) LOS Delay (s) LOS

6 Lane Side Street Stop 0.02 A 0.82 A 37.07 E 19.54 C

4 Lane Side Street Stop 0.04 A 0.57 A 68.73 F 28.53 D

4 Lane Side Street Stop w/ 2 Stage Left Turn 0.04 A 0.57 A 29.42 D 16.01 C

2040 FUTURE CONDITIONS

AM Peak

Delay (s) LOS Delay (s) LOS Delay (s) LOS Delay (s) LOS Delay (s) LOS

4 Lane Side Street Stop w/ 2 Stage Left Turn 0.14 A 0.63 A 20.22 C 18.02 C ‐ ‐

Roundabout 9 A 6.9 A 5.5 A 10.9 B 8.4 A

Traffic Signal 4.94 A 4.18 A 6.98 A 7.87 A 4.9 A

PM Peak

Delay (s) LOS Delay (s) LOS Delay (s) LOS Delay (s) LOS Delay (s) LOS

4 Lane Side Street Stop w/ 2 Stage Left Turn 0.04 A 0.59 A 46.72 E 18.89 C ‐ ‐

Roundabout 12.1 B 16.4 B 11.1 B 9.1 A 14.3 B

Traffic Signal 7.1 A 7.3 A 14.19 B 15.49 B 7.6 A

CARSON ST. CARSON ST. DRIVEWAY SONOMA ST.

CARSON ST.

Eastbound Westbound

Northbound Southbound Eastbound Westbound Overall

LEVEL OF SERVICE SUMMARY

Northbound Southbound Eastbound Westbound

Overall

CARSON ST. DRIVEWAY SONOMA ST.

Northbound Southbound Eastbound Westbound

Northbound Southbound
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Generated with

0.058Volume to Capacity (v/c):

CLevel Of Service:

24.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 2: Carson / Sonoma

Intersection Level Of Service Report

YesYesNoNoCrosswalk

0.000.000.000.00Grade [%]

25.0025.0045.0045.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00300.00Pocket Length [ft]

000000101001No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Sonoma StreetDrivewayCarson StreetCarson StreetName

Intersection Setup

0000Pedestrian Volume [ped/h]

831121111656137791814Total Analysis Volume [veh/h]

21030004140922294Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.90000.90000.90000.90000.90000.90000.90000.90000.90000.90000.90000.9000Peak Hour Factor

751111111450533682613Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

751111111450533682613Base Volume Input [veh/h]

Sonoma StreetDrivewayCarson StreetCarson StreetName

Volumes
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Generated with

CIntersection LOS

1.22d_I, Intersection Delay [s/veh]

CCAAApproach LOS

15.2518.210.610.13d_A, Approach Delay [s/veh]

20.1520.1520.150.820.820.820.000.003.970.000.001.0795th-Percentile Queue Length [ft]

0.810.810.810.030.030.030.000.000.160.000.000.0495th-Percentile Queue Length [veh]

BCCBCCAABAAAMovement LOS

13.7824.5024.6010.1723.3521.120.000.0010.160.000.008.68d_M, Delay for Movement [s/veh]

0.150.000.060.000.010.000.000.010.050.000.010.01V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

1100Number of Storage Spaces in Median

YesYesTwo-Stage Gap Acceptance

0000Storage Area [veh]

NoNoFlared Lane

StopStopFreeFreePriority Scheme

Intersection Settings
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0.010Volume to Capacity (v/c):

ELevel Of Service:

45.3Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 2: New Intersection

Intersection Level Of Service Report

YesYesNoNoCrosswalk

0.000.000.000.00Grade [%]

25.0025.0045.0045.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00300.00Pocket Length [ft]

000000101001No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Sonoma StreetDrivewayCarson StreetCarson StreetName

Intersection Setup

0000Pedestrian Volume [ped/h]

831121111656137791814Total Analysis Volume [veh/h]

21030004140922294Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.90000.90000.90000.90000.90000.90000.90000.90000.90000.90000.90000.9000Peak Hour Factor

751111111450533682613Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

751111111450533682613Base Volume Input [veh/h]

Sonoma StreetDrivewayCarson StreetCarson StreetName

Volumes
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EIntersection LOS

1.45d_I, Intersection Delay [s/veh]

CDAAApproach LOS

18.8428.460.610.13d_A, Approach Delay [s/veh]

26.8826.8826.881.461.461.460.000.003.970.000.001.0795th-Percentile Queue Length [ft]

1.081.081.080.060.060.060.000.000.160.000.000.0495th-Percentile Queue Length [veh]

CEEBEDAABAAAMovement LOS

15.3045.3441.1310.4741.4433.470.000.0010.160.000.008.68d_M, Delay for Movement [s/veh]

0.150.010.110.000.010.010.000.010.050.000.010.01V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoNoTwo-Stage Gap Acceptance

0000Storage Area [veh]

NoNoFlared Lane

StopStopFreeFreePriority Scheme

Intersection Settings
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0.000Volume to Capacity (v/c):

ELevel Of Service:

46.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 2: New Intersection

Intersection Level Of Service Report

YesYesNoNoCrosswalk

0.000.000.000.00Grade [%]

25.0025.0045.0045.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00300.00Pocket Length [ft]

000000101001No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Sonoma StreetDrivewayCarson StreetCarson StreetName

Intersection Setup

0000Pedestrian Volume [ped/h]

830120001656137791814Total Analysis Volume [veh/h]

21030004140922294Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.90000.90000.90000.90000.90000.90000.90000.90000.90000.90000.90000.9000Peak Hour Factor

750110001450533682613Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

750110001450533682613Base Volume Input [veh/h]

Sonoma StreetDrivewayCarson StreetCarson StreetName

Volumes
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Generated with

EIntersection LOS

1.43d_I, Intersection Delay [s/veh]

CDAAApproach LOS

17.5626.030.860.16d_A, Approach Delay [s/veh]

24.2624.2624.260.000.000.000.000.007.100.000.001.7295th-Percentile Queue Length [ft]

0.970.970.970.000.000.000.000.000.280.000.000.0795th-Percentile Queue Length [veh]

CEDBECAABAABMovement LOS

15.8246.5429.6210.8942.7524.440.000.0014.270.000.0010.91d_M, Delay for Movement [s/veh]

0.180.000.070.000.000.000.000.010.090.000.010.02V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoNoTwo-Stage Gap Acceptance

0000Storage Area [veh]

NoNoFlared Lane

StopStopFreeFreePriority Scheme

Intersection Settings
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0.067Volume to Capacity (v/c):

ELevel Of Service:

47.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 2: Carson / Sonoma

Intersection Level Of Service Report

YesYesNoNoCrosswalk

0.000.000.000.00Grade [%]

25.0025.0045.0045.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00300.00Pocket Length [ft]

000000101001No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Sonoma StreetDrivewayCarson StreetCarson StreetName

Intersection Setup

0000Pedestrian Volume [ped/h]

51199167129177248553Total Analysis Volume [veh/h]

130220223231962141Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.94000.94000.94000.94000.94000.94000.94000.94000.94000.94000.94000.9400Peak Hour Factor

48188167121472238043Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

48188167121472238043Base Volume Input [veh/h]

Sonoma StreetDrivewayCarson StreetCarson StreetName

Volumes
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EIntersection LOS

0.97d_I, Intersection Delay [s/veh]

CDAAApproach LOS

16.0129.420.570.04d_A, Approach Delay [s/veh]

13.8113.8113.818.018.018.010.000.008.370.000.000.4395th-Percentile Queue Length [ft]

0.550.550.550.320.320.320.000.000.330.000.000.0295th-Percentile Queue Length [veh]

BEDCEEAABAABMovement LOS

13.0938.2230.0616.0641.2247.490.000.0010.240.000.0011.84d_M, Delay for Movement [s/veh]

0.090.010.060.020.010.070.000.010.100.000.010.01V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

1100Number of Storage Spaces in Median

YesYesTwo-Stage Gap Acceptance

0000Storage Area [veh]

NoNoFlared Lane

StopStopFreeFreePriority Scheme

Intersection Settings
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0.031Volume to Capacity (v/c):

FLevel Of Service:

130.1Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 2: New Intersection

Intersection Level Of Service Report

YesYesNoNoCrosswalk

0.000.000.000.00Grade [%]

25.0025.0045.0045.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00300.00Pocket Length [ft]

000000101001No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Sonoma StreetDrivewayCarson StreetCarson StreetName

Intersection Setup

0000Pedestrian Volume [ped/h]

51199167129177248553Total Analysis Volume [veh/h]

130220223231962141Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.94000.94000.94000.94000.94000.94000.94000.94000.94000.94000.94000.9400Peak Hour Factor

48188167121472238043Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

48188167121472238043Base Volume Input [veh/h]

Sonoma StreetDrivewayCarson StreetCarson StreetName

Volumes
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FIntersection LOS

1.57d_I, Intersection Delay [s/veh]

DFAAApproach LOS

28.5368.730.570.04d_A, Approach Delay [s/veh]

28.3828.3828.3819.3019.3019.300.000.008.370.000.000.4395th-Percentile Queue Length [ft]

1.141.141.140.770.770.770.000.000.330.000.000.0295th-Percentile Queue Length [veh]

CFFDFFAABAABMovement LOS

18.00122.2077.7427.42130.13120.460.000.0010.240.000.0011.84d_M, Delay for Movement [s/veh]

0.090.030.170.020.030.170.000.010.100.000.010.01V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoNoTwo-Stage Gap Acceptance

0000Storage Area [veh]

NoNoFlared Lane

StopStopFreeFreePriority Scheme

Intersection Settings
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0.000Volume to Capacity (v/c):

FLevel Of Service:

131.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 2: New Intersection

Intersection Level Of Service Report

YesYesNoNoCrosswalk

0.000.000.000.00Grade [%]

25.0025.0045.0045.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00300.00Pocket Length [ft]

000000101001No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Sonoma StreetDrivewayCarson StreetCarson StreetName

Intersection Setup

0000Pedestrian Volume [ped/h]

51099067129177248553Total Analysis Volume [veh/h]

130220223231962141Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.94000.94000.94000.94000.94000.94000.94000.94000.94000.94000.94000.9400Peak Hour Factor

48088067121472238043Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

48088067121472238043Base Volume Input [veh/h]

Sonoma StreetDrivewayCarson StreetCarson StreetName

Volumes
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FIntersection LOS

1.25d_I, Intersection Delay [s/veh]

CEAAApproach LOS

19.5437.070.820.06d_A, Approach Delay [s/veh]

17.7917.7917.799.769.769.760.000.0015.380.000.000.8195th-Percentile Queue Length [ft]

0.710.710.710.390.390.390.000.000.620.000.000.0395th-Percentile Queue Length [veh]

CFECFFAABAACMovement LOS

15.27129.6043.7418.88131.4364.360.000.0014.710.000.0017.98d_M, Delay for Movement [s/veh]

0.110.000.090.030.000.090.000.010.170.000.010.01V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoNoTwo-Stage Gap Acceptance

0000Storage Area [veh]

NoNoFlared Lane

StopStopFreeFreePriority Scheme

Intersection Settings



Attachment E:  
2040 Future Condition 

Level of Service Calculations 



Version 4.00-03

Generated with

0.101Volume to Capacity (v/c):

DLevel Of Service:

28.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 2: Carson / Sonoma

Intersection Level Of Service Report

YesYesNoNoCrosswalk

0.000.000.000.00Grade [%]

25.0025.0045.0045.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00300.00Pocket Length [ft]

000000101001No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Sonoma StreetDrivewayCarson StreetCarson StreetName

Intersection Setup

0000Pedestrian Volume [ped/h]

9211811117618408101016Total Analysis Volume [veh/h]

230400041541022534Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.90000.90000.90000.90000.90000.90000.90000.90000.90000.90000.90000.9000Peak Hour Factor

831161111555636790914Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

831161111555636790914Base Volume Input [veh/h]

Sonoma StreetDrivewayCarson StreetCarson StreetName

Volumes
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DIntersection LOS

1.44d_I, Intersection Delay [s/veh]

CCAAApproach LOS

18.0220.220.630.14d_A, Approach Delay [s/veh]

29.2329.2329.230.950.950.950.000.004.700.000.001.2995th-Percentile Queue Length [ft]

1.171.171.170.040.040.040.000.000.190.000.000.0595th-Percentile Queue Length [veh]

CDDBDCAABAAAMovement LOS

15.7828.4728.9210.4326.3223.920.000.0010.650.000.008.88d_M, Delay for Movement [s/veh]

0.180.010.100.000.010.010.000.010.060.000.010.02V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

1100Number of Storage Spaces in Median

YesYesTwo-Stage Gap Acceptance

0000Storage Area [veh]

NoNoFlared Lane

StopStopFreeFreePriority Scheme

Intersection Settings



MOVEMENT SUMMARY
Site: S. Carson / Sonoma - AM Peak

New Site
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: S. Carson Street

3 L2 15 3.0 0.481 9.0 LOS A 2.8 72.7 0.22 0.09 33.3

8 T1 988 3.0 0.481 9.0 LOS A 2.8 72.7 0.22 0.09 33.2

18 R2 8 3.0 0.481 9.0 LOS A 2.8 72.7 0.22 0.09 32.2

Approach 1011 3.0 0.481 9.0 LOS A 2.8 72.7 0.22 0.09 33.2

East: Sonoma St.

1 L2 61 3.0 0.286 10.9 LOS B 0.8 20.7 0.60 0.61 31.4

6 T1 1 3.0 0.286 10.9 LOS B 0.8 20.7 0.60 0.61 31.3

16 R2 90 3.0 0.286 10.9 LOS B 0.8 20.7 0.60 0.61 30.5

Approach 152 3.0 0.286 10.9 LOS B 0.8 20.7 0.60 0.61 30.9

North: S. Carson St.

7 L2 39 3.0 0.326 6.9 LOS A 1.5 38.3 0.25 0.13 34.1

4 T1 604 3.0 0.326 6.9 LOS A 1.5 38.3 0.25 0.13 34.1

14 R2 16 3.0 0.326 6.9 LOS A 1.5 38.3 0.25 0.13 33.2

Approach 660 3.0 0.326 6.9 LOS A 1.5 38.3 0.25 0.13 34.1

West: Driveway

5 L2 1 3.0 0.005 5.5 LOS A 0.0 0.3 0.42 0.32 34.1

2 T1 1 3.0 0.005 5.5 LOS A 0.0 0.3 0.42 0.32 34.0

12 R2 1 3.0 0.005 5.5 LOS A 0.0 0.3 0.42 0.32 33.0

Approach 3 3.0 0.005 5.5 LOS A 0.0 0.3 0.42 0.32 33.7

All Vehicles 1826 3.0 0.481 8.4 LOS A 2.8 72.7 0.26 0.15 33.3

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: US HCM 2010.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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0.347Volume to Capacity (v/c):

ALevel Of Service:

4.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 2: Carson / Sonoma

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Sonoma StreetDrivewayCarson StreetCarson StreetName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

881601111659138796715Total Analysis Volume [veh/h]

2201500041481022424Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.94000.94000.94000.94000.94000.94000.94000.94000.94000.94000.94000.9400Peak Hour Factor

831561111555636790914Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

831561111555636790914Base Volume Input [veh/h]

Sonoma StreetDrivewayCarson StreetCarson StreetName

Volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoMaximum Recall

NoNoNoNoNoNoMinimum Recall

0.02.00.00.02.00.00.02.02.00.02.02.0l2, Clearance Lost Time [s]

0.02.00.00.02.00.00.02.02.00.02.02.0l1, Start-Up Lost Time [s]

0100010001000100Pedestrian Clearance [s]

050050050050Walk [s]

0.03.00.00.03.00.00.03.03.00.03.03.0Vehicle Extension [s]

046004600749507440Split [s]

0.01.00.00.01.00.00.01.01.00.01.01.0All red [s]

0.03.00.00.03.00.00.03.03.00.03.03.0Amber [s]

030003000303003030Maximum Green [s]

050050055055Minimum Green [s]

--------Lead--LeadLead / Lag

Auxiliary Signal Groups

040080061025Signal group

PermissPermissPermissPermissPermissPermissPermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

NoLocated in CBD

Intersection Settings
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13.860.250.203.266.9610.5710.582.5995th-Percentile Queue Length [ft]

0.550.010.010.130.280.420.420.1095th-Percentile Queue Length [veh]

7.700.140.111.813.875.875.881.4450th-Percentile Queue Length [ft]

0.310.010.000.070.150.230.240.0650th-Percentile Queue Length [veh]

YesNoNoNoNoYesNoNoCritical Lane Group

AAAABAAALane Group LOS

7.876.983.103.8210.114.864.869.77d, Delay for Lane Group [s/veh]

0.290.010.020.380.100.600.600.04X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.300.000.010.160.540.720.720.20d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.110.110.110.110.500.110.110.50k, delay calibration

7.576.983.093.679.584.144.149.58d1, Uniform Delay [s]

5215196891543376808810376c, Capacity [veh/h]

174518251583354752818581863756s, saturation flow rate [veh/h]

0.090.000.010.170.070.260.260.02(v / s)_i Volume / Saturation Flow Rate

0.150.150.430.430.000.430.430.00g / C, Green / Cycle

33880880g_i, Effective Green Time [s]

2.002.002.002.000.002.002.000.00l2, Clearance Lost Time [s]

2.002.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.004.004.004.000.004.004.000.00L, Total Lost Time per Cycle [s]

CCRCLCCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

6.98 6.986.98 7.87 7.877.873.109.77 4.86d_M, Delay for Movement [s/veh] 3.824.86 10.11

A AA AA AAAMovement LOS A AA B

6.98 7.87d_A, Approach Delay [s/veh] 4.184.94

A AApproach LOS A A

4.91d_I, Intersection Delay [s/veh]

AIntersection LOS

0.347Intersection V/C

----------------Ring 4

----------------Ring 3

--------------86Ring 2

--------------42Ring 1

Sequence
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0.143Volume to Capacity (v/c):

FLevel Of Service:

63.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 2: Carson / Sonoma

Intersection Level Of Service Report

YesYesNoNoCrosswalk

0.000.000.000.00Grade [%]

25.0025.0045.0045.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00300.00Pocket Length [ft]

000000101001No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Sonoma StreetDrivewayCarson StreetCarson StreetName

Intersection Setup

0000Pedestrian Volume [ped/h]

5611371109142084279193Total Analysis Volume [veh/h]

140320223552172301Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.94000.94000.94000.94000.94000.94000.94000.94000.94000.94000.94000.9400Peak Hour Factor

531127198133579258643Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

531127198133579258643Base Volume Input [veh/h]

Sonoma StreetDrivewayCarson StreetCarson StreetName

Volumes
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FIntersection LOS

1.21d_I, Intersection Delay [s/veh]

CEAAApproach LOS

18.8946.720.590.04d_A, Approach Delay [s/veh]

19.8019.8019.8014.8714.8714.870.000.009.840.000.000.4895th-Percentile Queue Length [ft]

0.790.790.790.590.590.590.000.000.390.000.000.0295th-Percentile Queue Length [veh]

BEECFFAABAABMovement LOS

14.6345.9735.1221.6853.6263.560.000.0010.650.000.0012.68d_M, Delay for Movement [s/veh]

0.100.010.100.020.010.140.000.010.120.000.010.01V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

1100Number of Storage Spaces in Median

YesYesTwo-Stage Gap Acceptance

0000Storage Area [veh]

NoNoFlared Lane

StopStopFreeFreePriority Scheme

Intersection Settings



MOVEMENT SUMMARY
Site: S. Carson / Sonoma - PM Peak

New Site
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: S. Carson Street

3 L2 3 3.0 0.609 12.1 LOS B 4.3 108.9 0.43 0.26 31.9

8 T1 961 3.0 0.609 12.1 LOS B 4.3 108.9 0.43 0.26 31.7

18 R2 245 3.0 0.609 12.1 LOS B 4.3 108.9 0.43 0.26 30.8

Approach 1209 3.0 0.609 12.1 LOS B 4.3 108.9 0.43 0.26 31.5

East: Sonoma St.

1 L2 46 3.0 0.192 9.1 LOS A 0.5 12.9 0.56 0.56 32.1

6 T1 1 3.0 0.192 9.1 LOS A 0.5 12.9 0.56 0.56 32.0

16 R2 58 3.0 0.192 9.1 LOS A 0.5 12.9 0.56 0.56 31.1

Approach 104 3.0 0.192 9.1 LOS A 0.5 12.9 0.56 0.56 31.6

North: S. Carson St.

7 L2 86 3.0 0.742 16.4 LOS C 7.7 195.9 0.43 0.21 29.9

4 T1 1451 3.0 0.742 16.4 LOS C 7.7 195.9 0.43 0.21 29.9

14 R2 9 3.0 0.742 16.4 LOS C 7.7 195.9 0.43 0.21 29.2

Approach 1546 3.0 0.742 16.4 LOS C 7.7 195.9 0.43 0.21 29.9

West: Driveway

5 L2 10 3.0 0.053 11.1 LOS B 0.1 3.2 0.69 0.69 31.0

2 T1 1 3.0 0.053 11.1 LOS B 0.1 3.2 0.69 0.69 31.0

12 R2 8 3.0 0.053 11.1 LOS B 0.1 3.2 0.69 0.69 30.1

Approach 18 3.0 0.053 11.1 LOS B 0.1 3.2 0.69 0.69 30.7

All Vehicles 2877 3.0 0.742 14.3 LOS B 7.7 195.9 0.44 0.25 30.6

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: US HCM 2010.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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0.482Volume to Capacity (v/c):

ALevel Of Service:

7.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 2: Carson / Sonoma

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Sonoma StreetDrivewayCarson StreetCarson StreetName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

531427198133579258643Total Analysis Volume [veh/h]

1301120223342062161Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Peak Hour Factor

531427198133579258643Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

531427198133579258643Base Volume Input [veh/h]

Sonoma StreetDrivewayCarson StreetCarson StreetName

Volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoMaximum Recall

NoNoNoNoNoNoMinimum Recall

0.02.00.00.02.00.00.02.02.00.02.02.0l2, Clearance Lost Time [s]

0.02.00.00.02.00.00.02.02.00.02.02.0l1, Start-Up Lost Time [s]

0100010001000100Pedestrian Clearance [s]

050050050050Walk [s]

0.03.00.00.03.00.00.03.03.00.03.03.0Vehicle Extension [s]

04000400071200609Split [s]

0.01.00.00.01.00.00.01.01.00.01.01.0All red [s]

0.03.00.00.03.00.00.03.03.00.03.03.0Amber [s]

030003000303003030Maximum Green [s]

050050055055Minimum Green [s]

--------Lead--LeadLead / Lag

Auxiliary Signal Groups

040080061025Signal group

PermissPermissPermissPermissPermissPermissPermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

YesLocated in CBD

Intersection Settings
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28.124.630.5375.8229.2460.7961.334.0195th-Percentile Queue Length [ft]

1.120.190.023.031.172.432.450.1695th-Percentile Queue Length [veh]

15.622.570.2942.1216.2433.7734.072.2350th-Percentile Queue Length [ft]

0.620.100.011.680.651.351.360.0950th-Percentile Queue Length [veh]

YesNoNoYesNoNoNoYesCritical Lane Group

BBAACAADLane Group LOS

15.4914.193.446.5720.036.956.9552.32d, Delay for Lane Group [s/veh]

0.330.060.010.760.630.560.560.42X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.650.080.010.705.010.630.6235.60d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.110.110.110.110.110.110.110.11k, delay calibration

14.8414.113.435.8715.036.336.3316.72d1, Uniform Delay [s]

29330278317551267897977c, Capacity [veh/h]

15521543142531921597166016761597s, saturation flow rate [veh/h]

0.060.010.010.420.050.270.270.00(v / s)_i Volume / Saturation Flow Rate

0.090.090.550.550.080.470.470.00g / C, Green / Cycle

331818316160g_i, Effective Green Time [s]

2.002.002.002.002.002.002.002.00l2, Clearance Lost Time [s]

2.002.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.004.004.004.004.004.004.004.00L, Total Lost Time per Cycle [s]

CCRCLCCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

14.19 14.1914.19 15.49 15.4915.493.4452.32 6.95d_M, Delay for Movement [s/veh] 6.576.95 20.03

B BB BB BAAMovement LOS D AA C

14.19 15.49d_A, Approach Delay [s/veh] 7.307.10

B BApproach LOS A A

7.60d_I, Intersection Delay [s/veh]

AIntersection LOS

0.482Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

-------------421Ring 1

Sequence
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