Rainier Beach

Introduction

Three separate intersections were formed with the usual layout of Renton Avenue S., 51st Avenue S., Roxbury Street S. The intersections are not performing well nor meeting the needs of all users. This report looks at some of the options that are available to better serve the community.

The design objectives were in no specific order:

1. Provide safer and easier pedestrian crossings

2. Calm traffic

3. Reduce the mass of asphalt and convert to pedestrian space and reduce pedestrian crossing distances

4. Maintain traffic flow

5. Improve the aesthetics of the area

A series of options were developed that could be mixed and matched by the residents to form an overall plan for the area. Each option achieves the above objectives to varying degrees. Option 4 the most radical objective on paper provides the most effective traffic calming and provides the most opportunities for pedestrians to cross the road safely. Conversely signalizing Renton Avenue S. and 51st Avenue S. as it is produces a large intersection with long pedestrian crossings distances. The reason for the large intersection is to provide adequate for small trucks like garbage and fire trucks to turn left into 51st Avenue. Alternatively the roundabout options would require small sections of right-of-way.

In addition to this work Roxbury Street S. will need additional attention to calm traffic further along the street because it is long and wide any treatment used at the Renton Avenue S. and Roxbury Street S. would have no impact on driver behavior away from the intersection. Therefore additional treatments are recommended further along Roxbury Street S.

Design Evolution
After reviewing the community design options the first design option was to try base a design on the community layouts. However that approach was not successful for varying reasons. So a large elliptical roundabout was tried as it followed some of the community concepts. However it turned out to be quite large and still did not to encompass all three intersections, or even just two intersections and it required a lot of right-of-way.  So smaller intersection designs were tried to minimize right-of-way impacts. Each of these designs, while they reduced the pedestrian crossing distances, did not slow traffic, nor reduce congestion.

Small roundabouts were proposed for each intersection which looked a little complex so a combination of standard intersection designs were included as shown in the following pages.

The option with a single roundabout in the center of the three intersections slow traffic but it did not improve capacity at the northern intersection of 51st Street and Renton Avenue S. as shown in the capacity analysis table below. Signalization would have been required with the standard compact intersections except that there the are insufficient lanes to provide an acceptable level-of-service.

After a review by City staff of all of the design options the twin roundabout design was considered the best option to meet the needs raised by the community and so it became the recommended design.

Capacity Analyses for the various options

Intersection
All Way Stop
Two Way Stop
Signal
Roundabout 


Level-of-service
Delay
Level-of-service 
Delay
Level-of-service 
Delay
Level-of-service
Delay

Renton/51st Signalize existing intersection
*
*
*
*
D
38.4
*
*

Renton/51st North
F
120
F
69
B
13
A
8

Renton/51st South 
*
*
F
69
*
*
B
10

Renton/Roxbury
*
*
A
3
*
*
A
8

Option 1

Signalize the existing intersection of Renton Avenue S. and 51st Avenue North. This is a simple option that could recover some space for landscaping. However the pedestrian crossings are very long, the left turns into 51st Avenue north or south from Renton Avenue S. require a large area even though the number of vehicles turning is small. This option does nothing to slow traffic and may even increase the speed of some drivers. Pedestrians would not only have to wait for the signal but would have a long crossing and be exposed to some high speed left turns. Overall it is not a pedestrian friendly design but it provides the capacity to cater for the existing traffic volumes.

Option 2

Converting 51st Street from a four way intersection to two tee intersections changes the dynamics of the intersection so much so that the delay increases for traffic on 51st Avenue. The reason is that the majority of drivers southbound or northbound on 51st Avenue heading towards Renton Avenue S. now must turn left and then right to continue traveling along 51st Avenue. Because left turning vehicles take more time to turn left and clear an intersection than through vehicles the performance of the intersection decreases. An all-way stop further worsens the delay. However a lot of asphalt is recovered for landscaping. Pedestrian crossing distances are decreased and medians are provided to pedestrians with a safe refuge as they cross the road. Hence they only have to contend with one direction of traffic at a time and over a short crossing distance.

Design options are:

1. Accept the delay and let some drivers find alternate routes until the intersection rebalances itself.

2. Install signals to stop the traffic on Renton Avenue S. to provide gaps for 51st street traffic to turn into Renton Avenue S. 

3. Install a roundabout which will provide the best operation with the least delay as well as providing superior conditions for pedestrians and bicyclists and which is the only option that would truly slow all vehicles and provide a gateway into the area.

Roxbury Street S. and Renton Avenue S. well as a stop controlled intersection although it does not have the benefits of a roundabout.

The options can be mixed.

Option 3

This option overcomes the problem at the Renton Avenue S. and 51st Avenue intersection when it is under stop control by providing a roundabout that operates at a very good level of service

The intersection of Renton Avenue S. and 51st Avenue on the north suffers the same problems in this option as in Option 2 although the lower speed of vehicles would make it easier for many drivers to exit 51st Avenue onto Renton Avenue S.

The Roxbury Street S. intersection operates at a good level-of-service.

Option 4.

This is the most radical solution but it would provide the highest level of traffic calming, the safest intersections, the safest and easiest pedestrian crossings and the most attractive area.

Crash Data 

Both Intersections on Renton Road are experiencing approximately 3 crashes per year, primarily left turn and right angle crashes. The only technique to eliminate or reduce most crashes is with the use of roundabouts. Retaining stop or installing traffic signal control will not typically reduce the crash rate.

Public Meeting

November 7, 2002

The Rainier Beach Neighborhood Plan list its preferred option for this intersections as, "…design and build a 'Roundabout' at this intersection to feed all traffic in an even flow to whichever street the motorist desires".


A public meeting was held with residents on Thursday night November 7, 2002. The residents expressed their concerns over a number of issues and developed a series of recommendation that they would like to see implemented at the intersection complex. They agreed almost unanimously to adopt the twin roundabout design.

Their objectives were as follows:

· Improve the right turn on 51st and the right turns into Roxbury Street S. as traffic accelerating can surprise people

· Improve the visibility and reduce the number of conflicts 

· Slow traffic on Renton Avenue S. and the southbound traffic on 51st Street

· Improve visibility because the northbound traffic on Renton Avenue S. shields traffic on 51st
· Manage the two businesses that generate traffic into the intersection

· Make sure the articulated buses and school buses can turn

· Open and keep closed Sturtevant Avenue. There were two views on this situation with many of the residents wanting to keep it open with some others wanting to keep it closed to stop cut-through traffic 

· Make the intersection pedestrian friendly

· Improve the crossing of the intersections by drivers and reduce the confusion

· Shorten the pedestrian crossings and make them safer

· Driving across Roxbury uncertain where to stop

· Improve the left turn and through storage on 51st and Roxbury

· Improve the turn radii for emergency vehicles

· Reduce the congestion

· Improve the aesthetics

Site Inspection notes

Overall this intersection complex is confusing, unattractive with many simultaneous conflicts and long and unsafe pedestrian crossings with the four-way stop control are creating unnecessary congestion. At night the intersection even more of a challenge for drivers. These conditions help to explain why the intersection complex has such a high crash rate.

Discussion

· Well-designed roundabout reduce crashes often by significant percentages. The twin roundabout design will eliminate the left turn and right angle crashes and most if not all of the injury crashes as well as many of the other various types of crashes. 

· Roundabouts are the only type of traffic control that will lower vehicle speeds at these types of intersections. They do so by forcing drivers to travel along curved paths. 

· Because roundabouts have much higher capacities than stop controlled intersections and up to 30 percent more capacity than signalized intersections the congestion that is occurring at this intersection will be relieved. One by-product of the improved intersection performance is a large reduction in the need for drivers to cut through neighborhood streets to avoid the intersections.

· Again roundabouts are the only way to substantially reduce the pedestrian crossing distances. In this case some of the pedestrian crossings are reduced from almost 60 feet down to two, 12-foot wide crossings. In addition, pedestrians instead of crossing though speeding traffic will cross through traffic that is only moving at 15 to 20 mph through the roundabout.

· Overall the roundabouts will provide a huge improvement in the aesthetics of the area by converting a lot of asphalt into green space.

· The roundabouts will also eliminate many of the vehicle-to-vehicle conflicts and vehicle to pedestrian conflicts making is much simpler for drivers and pedestrians to use this intersection. 
Emergency Response

The Fire Chief and several firemen from the fire station just to the south of the project area attended the public meeting and indicated that they see the benefits in the redesign and asked that three changes me made to facilitate their movements. 

1. Remove the island on S. Renton at the pedestrian crossing on the Southside of Roxbury Street S.

2. Remove the island on Roxbury Street S.

3. Make sure the ladder truck can turn left at the northern roundabout as it comes from Rainier Avenue and turn left into S. Renton Avenue S.

The first two issues are easily resolved by changing the islands to two or three inch high islands as is done in other locations. The third issue would require a field check because it is not possible to mirror the turning path of a steerable ladder truck. If a fixed ladder truck has to be designed into this intersection then the central island of the roundabout would only be three inches high and would lose a lot of its effectiveness, as car drivers would also be able to drive over it and the aesthetics would be greatly diminished.

Another suggestion that was made at the public meeting, the addition of a left turn lane from Renton Avenue S. into Roxbury Street S. has been made. This change also helps the fire engines to turn.

Buses

The conceptual design is capable of accommodating the articulated buses turning from Renton Avenue S. into 51st Street South and proceeding north along Renton Avenue S. through both roundabouts.

Summary

Modern roundabouts are the safest and most effective traffic control device that meet all of the community is objectives of a safe, more pedestrian-friendly intersections where the traffic speeds are reduce, the complexity of the triple intersection and the large number of conflicts are both reduced. The twin roundabout design will, depending on how the roundabouts are landscaped greatly enhance the area and property values.

Apart for the construction costs, right –of-way is required on two corners and possibly a third corner to improve the right turns for fire engines. In addition there will be some delay added to the emergency response time. However these costs must be weighed against the significant reduction in crashes, reduced congestion and improved air quality and a far more pedestrian-friendly intersection.
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 RENTON AVENUE AND 51 ST AVENUE                                                 

 PM PEAK   FULL SIGNALIZATION AT EXISTING INTERSECTION                          

 Intersection ID:      

 aaTraffic SIDRA US Highway Capacity Manual (2000) Version

 RUN INFORMATION

 ---------------

 Parameter sensitivity run: "Optimum" Maximum Green =  50.0 %

 * Basic Parameters:

   Intersection Type: Signalised - Actuated Isolated

   For fully-actuated signal timings, the following specifications will be ignored:

     Any maximum cycle time specification

     Any user-given cycle time (unless phase times also given)

     User-given cycle and phase times (if variable flow scale run)

     Any variable cycle time specification

     Any green split priority specification

   Driving on the right-hand side of the road

   Input data specified in US units

   Default Values File No. 11

   Peak flow period (for performance): 15 minutes

   Unit time (for volumes): 60 minutes (Total Flow Period)

   Delay definition: Control delay

                     Geometric delay included

   HCM Delay and Queue Models option selected

   Level of Service based on: Delay (HCM method)

   Queue definition: Back of queue, 95th Percentile

 * No. of Main (Timing-Capacity) Iterations =  1      

   Comparison of last two iterations:

     Difference in intersection degree of satn =  0.0 %

     Difference in total vehicle capacity      =  0.0 %

     Largest difference in eff. green times =  0 secs

     (max. value for stopping = 0 secs)

      One or more sets of variable run results have been omitted due to         

      unsettled results.                                                        

 * Movement   30 has large x because of short lanes.

   The degree of saturation of adjacent movement   31 is less than xp,

   hence this solution may be satisfactory.

   See Table S.7 for queue length, delay etc.

 * Movement   42 has large x because of short lanes.

   The degree of saturation of adjacent movement   41 is less than xp,

   hence this solution may be satisfactory.

   See Table S.7 for queue length, delay etc.

 _______________________________________________________________________________

 RENTON AVENUE AND 51 ST AVENUE                                                 

 PM PEAK   FULL SIGNALIZATION AT EXISTING INTERSECTION                          

 Intersection ID:           

             Actuated Isolated Signals, Cycle Time =  72

 Table S.0 - TRAFFIC FLOW DATA

 ------------------------------------------------------------------------

        Mov              Left       Through       Right     Flow   Peak

        No.           ---------    ---------    ---------   Scale  Flow

                       LV    HV     LV    HV     LV    HV          Factor

 ------------------------------------------------------------------------

 VEHICLES       Demand flows in veh/hour as used by the program

 South:  South Approach

         30            96     6      0     0      0     0   1.00   0.89

         31             0     0    172    11      0     0   1.00   0.89

         33             0     0      0     0      1     1   1.00   0.89

 ------------------------------------------------------------------------

 SouthEast:  South East Approach

         72             1     1      0     0      0     0   1.00   0.88

         71             0     0    255     5      0     0   1.00   0.88

         73             0     0      0     0    108     2   1.00   0.88

 ------------------------------------------------------------------------

 North:  North Approach

         42           155    13      0     0      0     0   1.00   0.70

         41             0     0    237    21      0     0   1.00   0.70

         43             0     0      0     0      7     1   1.00   0.70

 ------------------------------------------------------------------------

 NorthWest:  North West Approach

         82             3     1      0     0      0     0   1.00   0.71

         81             0     0    427    32      0     0   1.00   0.71

         83             0     0      0     0    145    11   1.00   0.71

 ------------------------------------------------------------------------

 PEDESTRIANS          Flow (ped/hour)

         34                    1                            1.00   0.89

         74                    1                            1.00   0.88

         44                    4                            1.00   0.70

         84                    6                            1.00   0.71

 ------------------------------------------------------------------------

 Based on unit time =  60 minutes.

 Flow Scale and Peak Hour Factor effects included in flow values.

 _______________________________________________________________________________

 RENTON AVENUE AND 51 ST AVENUE                                                 

 PM PEAK   FULL SIGNALIZATION AT EXISTING INTERSECTION                          

 Intersection ID:           

             Actuated Isolated Signals, Cycle Time =  72

 Table S.9 - SIGNAL TIMING DIAGRAM

 ---------------------------------

 Displayed (Phase) Green Times

           Phase A                    Phase B              Phase C     

 0                          29                          58            72  

 I--------------------------I---------------------------I-------------I

 ....GGGGGGGGGGGGGGGGGGGGGGG.....GGGGGGGGGGGGGGGGGGGGGGG.....GGGGGGGGG.

    4                           33                          62         

 Effective (Movement) Green Times

  South:  South Approach

 Mov.   30 (L)

 I                          I                           I             I

 G.............................................................GGGGGGGG

  2                                                           64

 Mov.   31 (LT)

 I                          I                           I             I

 ......GGGGGGGGGGGGGGGGGGGGGGG.........................................

      6                       31

 Mov.   33 (R)

 I                          I                           I             I

 GG....GGGGGGGGGGGGGGGGGGGGGGG........................GGGGGGGGGGGGGGGGG

  2   6                      31                      56

  SouthEast:  South East Approach

 Mov.   72 (L)

 I                          I                           I             I

 ..................................GGGGGGGGGGGGGGGGGGGGGGG.............

                                 35                      60

 Mov.   71 (T)

 I                          I                           I             I

 ..................................GGGGGGGGGGGGGGGGGGGGGGG.............

                                 35                      60

 Mov.   73 (R)

 I                          I                           I             I

 GGGGGGGGGGGGGGGGGGGGGGGGGGGGGG....GGGGGGGGGGGGGGGGGGGGGGG........GGGGG

                              31  35                     60       68

  North:  North Approach

 Mov.   42 (L)

 I                          I                           I             I

 G.............................................................GGGGGGGG

  2                                                           64

 Mov.   41 (LT)

 I                          I                           I             I

 ......GGGGGGGGGGGGGGGGGGGGGGG.........................................

      6                       31

 Mov.   43 (R)

 I                          I                           I             I

 GG....GGGGGGGGGGGGGGGGGGGGGGG...............GGGGGGGGGGGGGGGGGGGGGGGGGG

  2   6                      31             46

  NorthWest:  North West Approach

 Mov.   82 (L)

 I                          I                           I             I

 ..................................GGGGGGGGGGGGGGGGGGGGGGG.............

                                 35                      60

 Mov.   81 (T)

 I                          I                           I             I

 ..................................GGGGGGGGGGGGGGGGGGGGGGG.............

                                 35                      60

 Mov.   83 (R)

 I                          I                           I             I

 GGGGGGGGGGGGGGGGGGGGGGGGGGGGGG....GGGGGGGGGGGGGGGGGGGGGGG..........GGG

                              31  35                     60         70

  Pedestrian Movements

 Mov.   34

 I                          I                           I             I

 ..................................GGGGGGGGGGGGGGGGGGG.................

                                 35                  56

 Mov.   74

 I                          I                           I             I

 ......GGGGGGGGGGGGGGGGGGG.............................................

      6                   27

 Mov.   44

 I                          I                           I             I

 ..................................GGGGGGGGGGGGGGGGGGG.................

                                 35                  56

 Mov.   84

 I                          I                           I             I

 ......GGGGGGGGGGGGGGGGGGG.............................................

      6                   27

 I-----I------I------I------I------I------I------I------I------I------I---->

 0      7     14     22     29     36     43     50     58     65     72

                                 T I M E  (s)

 _______________________________________________________________________________

 RENTON AVENUE AND 51 ST AVENUE                                                 

 PM PEAK   FULL SIGNALIZATION AT EXISTING INTERSECTION                          

 Intersection ID:           

             Actuated Isolated Signals, Cycle Time =  72

 Table S.12A - FUEL CONSUMPTION, EMISSIONS AND COST - TOTAL

 --------------------------------------------------------------

   Mov            Fuel    Cost     HC      CO     NOX     CO2

   No.            Total   Total   Total   Total   Total   Total

                  gal/h  $/h      kg/h    kg/h    kg/h    kg/h

 --------------------------------------------------------------

 South:  South Approach               

    30 L           2.5    23.81   0.040    1.91   0.057    23.6

    31 LT          4.5    39.58   0.067    3.11   0.100    42.3

    33 R           0.0     0.48   0.001    0.04   0.001     0.4

                -----------------------------------------------

                   7.0    63.88   0.108    5.05   0.157    66.3

 --------------------------------------------------------------

 SouthEast:  South East Approach          

    72 L           0.0     0.44   0.001    0.03   0.001     0.4

    71 T           5.5    47.75   0.086    4.10   0.127    51.8

    73 R           2.6    24.42   0.043    2.03   0.059    24.4

                -----------------------------------------------

                   8.1    72.60   0.130    6.16   0.188    76.6

 --------------------------------------------------------------

 North:  North Approach               

    42 L           2.6    23.89   0.040    1.98   0.059    24.4

    41 LT          8.4    70.04   0.124    6.24   0.195    79.3

    43 R           0.2     2.05   0.004    0.18   0.005     2.1

                -----------------------------------------------

                  11.2    95.98   0.168    8.39   0.259   105.9

 --------------------------------------------------------------

 NorthWest:  North West Approach          

    82 L           0.1     0.94   0.002    0.08   0.003     1.0

    81 T          14.4   145.24   0.233   10.87   0.321   136.4

    83 R           5.1    55.22   0.085    3.77   0.110    48.5

                -----------------------------------------------

                  19.6   201.40   0.320   14.73   0.434   186.0

 --------------------------------------------------------------

  Pedestrians                  

    34                     0.07

    74                     0.07

    44                     0.29

    84                     0.43

                -----------------------------------------------

                           0.86

 --------------------------------------------------------------

  ALL VEHICLES:   45.8   433.85   0.725   34.33   1.038   434.8

 --------------------------------------------------------------

  INTERSECTION:   45.8   434.71   0.725   34.33   1.038   434.8

 --------------------------------------------------------------

 PARAMETERS USED IN COST CALCULATIONS

 ------------------------------------

    Pump price of fuel ($/US gal)             =     1.600

    Fuel resource cost factor                 =      0.70

    Ratio of running cost to fuel cost        =       3.0

    Average income ($/h)                      =     17.00

    Time value factor                         =      0.40

    Average occupancy (persons/veh)           =       1.2

    Light vehicle mass (1000 lb)              =       3.1

    Heavy vehicle mass (1000 lb)              =      24.0

    Light vehicle idle fuel rate (US gal/h)   =     0.360

    Heavy vehicle idle fuel rate (US gal/h)   =     0.530

   The idle fuel and vehicle mass parameters given above are the default        

   values (data given in RIDES may override some of these parameters).          

 _______________________________________________________________________________

 RENTON AVENUE AND 51 ST AVENUE                                                 

 PM PEAK   FULL SIGNALIZATION AT EXISTING INTERSECTION                          

 Table S.14 - SUMMARY OF INPUT AND OUTPUT DATA

 --------------------------------------------------------------------------

  Lane   Demand Flow (veh/h)       Adj.  Eff Grn   Deg   Aver. Longest Shrt

  No.   --------------------  %HV  Basic  (secs)   Sat   Delay  Queue  Lane

           L    T    R   Tot       Satf. 1st 2nd    x    (sec)   (ft)  (ft)

 --------------------------------------------------------------------------

  South:  South Approach

 1 L      92              92    6  1900   10      1.000   41.3r  102*   50 

 2 LTR    92  183    2   195    9  1900   25   1  0.306   18.8   153       

         ------------------------------------------------------------------

         102  183    2   287    8                 1.000   26.1   153       

 --------------------------------------------------------------------------

  SouthEast:  South East Approach

 1 L       2               2   50  1900   25      0.021   27.6     2    50 

 2 TR         260  110   370    2  1900   25   2  0.575   22.1   319       

         ------------------------------------------------------------------

           2  260  110   372    2                 0.575   22.2   319       

 --------------------------------------------------------------------------

  North:  North Approach

 1 L      91              91    8  1900   10      1.000   41.5r  102*   50 

 2 LTR    91  258    8   343    8  1900   25   1  0.556   22.6   327       

         ------------------------------------------------------------------

         168  258    8   434    8                 1.000   26.6   327       

 --------------------------------------------------------------------------

  NorthWest:  North West Approach

 1 L       4               4   25  1900   25      0.036   28.0     4    50 

 2 TR         459  156   615    7  1900   25   2  0.996   62.5   847       

         ------------------------------------------------------------------

           4  459  156   619    7                 0.996   62.2   847       

 --------------------------------------------------------------------------

  Pedestrians

   Across S approach       1               9      0.001   27.6   0.0

   Across SE approach      1               9      0.001   27.6   0.0

   Across N approach       4               9      0.003   27.6   0.0

   Across NW approach      6               9      0.004   27.6   0.0

 ==========================================================================

  ALL VEHICLES          Total   %       Cycle      Max   Aver.   Max

                        Flow   HV       Time        X    Delay  Queue

                        1712    6         72      0.999   38.4   847

 ==========================================================================

 Total flow period = 60 minutes.  Peak flow period = 15 minutes.

 Queue values in this table are 95% back of queue (feet).

 Note: Basic Saturation Flows (in through car units) have been adjusted for     

       grade, lane widths, parking manoeuvres and bus stops.                    

   *  Queue length exceeds short lane length due to specification of a          

      percentile queue in the aaSIDRA Configuration File. For calculation       

      of this statistic, you may specify the lane with full length.             

   r  Delay, stops and queue length for this lane have been cut down to fit in  

      the queuing space.  The amount cut may not be accounted for fully in the  

      adjacent lane performance statistics.  You may wish to change the short   

      lane to a full lane to investigate the extent of this effect.             

 _______________________________________________________________________________

RENTON AVENUE AND 51 ST AVENUE                                                 

 PM PEAK   FULL SIGNALIZATION AT EXISTING INTERSECTION                          

  Table S.15 - CAPACITY AND LEVEL OF SERVICE

 --------------------------------------------------------------

  Mov     Mov    Green Time  Total  Total    Deg.   Aver.   LOS

  No.     Typ    Ratio (g/C) Flow    Cap.     of    Delay

                ------------ (veh   (veh     Satn 

                 1st   2nd     /h)    /h)    (v/c)  (sec)

                 grn   grn

 --------------------------------------------------------------

 South:  South Approach               

   30 L        0.139            92     92<  0.999*   41.3    D 

   31 LT       0.347           193E   630   0.306    18.7    B 

   33 R  (Un2) 0.347  0.250      2E     6   0.308    29.4    C 

               ------------------------------------------------

                               287    729   0.999    26.1    C 

 --------------------------------------------------------------

 SouthEast:  South East Approach          

   72 L        0.347             2     94<  0.021    27.6    C 

   71 T        0.347           260    452   0.575    19.5    B 

   73 R  (Un2) 0.347  0.486    110    191   0.576    28.4    C 

               ------------------------------------------------

                               372    738   0.576    22.2    C 

 --------------------------------------------------------------

 North:  North Approach               

   42 L        0.139*           91     91<  0.999*   41.5    D 

   41 LT       0.347           335E   603   0.556    22.4    C 

   43 R  (Un2) 0.347* 0.389      8E    15   0.550    33.4    C 

               ------------------------------------------------

                               434    708   0.999    26.6    C 

 --------------------------------------------------------------

 NorthWest:  North West Approach          

   82 L        0.347             4    110<  0.036    28.0    C 

   81 T        0.347           459    461   0.995    60.1    E 

   83 R  (Un2) 0.347* 0.458    156    157   0.996    69.2    E 

               ------------------------------------------------

                               619    728   0.996    62.2    E 

 --------------------------------------------------------------

  Pedestrians                  

   34    (Ped) 0.125             1   1500   0.001    27.6    C 

   74    (Ped) 0.125             1   1500   0.001    27.6    C 

   44    (Ped) 0.125             4   1500   0.003    27.6    C 

   84    (Ped) 0.125             6   1500   0.004    27.6    C 

               ------------------------------------------------

                                12   6000   0.004    27.6    C 

 --------------------------------------------------------------

   ALL VEHICLES:              1712   2902   0.999    38.4    D 

 --------------------------------------------------------------

   INTERSECTION (persons):    2066   2902   0.999    38.4      

 --------------------------------------------------------------

      Level of Service calculations are based on                                

      average control delay including geometric delay (HCM criteria),

      independent of the current delay definition used.                         

      For the criteria, refer to the "Level of Service" topic in the            

      aaSIDRA Output Guide or the Output section of the on-line help.           

      Intersection capacity is calculated considering vehicle movements only.   

   <  Reduced capacity due to a short lane effect                               

   *  Maximum v/c ratio, or critical green periods                              

   E  "Excess" flow from the short lane of an adjacent movement                 

      added to normal flow                                                      

 _______________________________________________________________________________

 RENTON AVENUE AND 51 ST AVENUE                                                 

 PM PEAK   FULL SIGNALIZATION AT EXISTING INTERSECTION                          

 Intersection ID:           

             Actuated Isolated Signals, Cycle Time =  72

 Table D.3 - LANE QUEUES

 ---------------------------------------------------------------------------

         Deg.  Ovrfl.  Average (veh)           Percentile (veh)        Queue

  Lane   Satn  Queue -----------------  -----------------------------  Stor.

  No.      x    No     Nb1   Nb2    Nb    70%   85%   90%   95%   98%  Ratio

 ---------------------------------------------------------------------------

  South:  South Approach

  1 L   1.000   1.3    1.9   0.0   1.9    2.3*  3.0*  3.4*  3.9*  4.9*  2.04

  2 LTR 0.306   0.2    2.7   0.2   2.9    3.4   4.5   5.0   5.8   7.2   0.08

 ---------------------------------------------------------------------------

  SouthEast:  South East Approach

  1 L   0.021   0.0    0.0   0.0   0.0    0.0   0.0   0.1   0.1   0.1   0.05

  2 TR  0.575   0.6    6.0   0.6   6.6    7.8  10.1  11.1  12.6  15.1   0.18

 ---------------------------------------------------------------------------

  North:  North Approach

  1 L   1.000   1.3    1.9   0.0   1.9    2.3*  3.0*  3.3*  3.8*  4.8*  2.04

  2 LTR 0.556   0.6    5.8   0.6   6.4    7.6   9.9  10.8  12.3  14.8   0.18

 ---------------------------------------------------------------------------

  NorthWest:  North West Approach

  1 L   0.036   0.0    0.1   0.0   0.1    0.1   0.1   0.1   0.1   0.2   0.08

  2 TR  0.996   5.7   13.0   5.7  18.7   21.8  27.4  29.2  32.1  36.3   0.47

 ---------------------------------------------------------------------------

      Values printed in this table are back of queue (vehicles).                

   *  Queue length exceeds short lane length due to specification of a          

      percentile queue in the aaSIDRA Configuration File. For calculation       

      of this statistic, you may specify the lane with full length.             

 _______________________________________________________________________________

                         --- End of aaSIDRA Output ---

OPTION 2

                Akcelik & Associates Pty Ltd - aaSIDRA 2.0.0.205

               ---------------------------------------------------

               wallwork                  Registered User No. a0172 

               Licence Type: Professional, Multi Computer

               Time and Date of Analysis   11:57 AM, Aug  6,2002

 Filename: D:\Project files\Seattle\Rainier Beach\Option 1\Stopat51PMEXISTINGALLWAYSTOP.OUT

 RENTON AVE S AND 51ST AVENUE                                                   

 PM PEAK EXSITING TRAFFIC AND INTERSECTION LAYOUT ALL WAY STOP                  

 Intersection ID:      

 aaTraffic SIDRA US Highway Capacity Manual (2000) Version

 RUN INFORMATION

 ---------------

 * Basic Parameters:

   Intersection Type: Unsignalised - All-Way Stop Control

 !!! AWSC capacity based on HCM 1994 - results NOT valid (see below) !!!

   Driving on the right-hand side of the road

   Input data specified in US units

   Default Values File No. 11

   Peak flow period (for performance): 15 minutes

   Unit time (for volumes): 60 minutes (Total Flow Period)

   Delay definition: Control delay

                     Geometric delay included

   HCM Delay and Queue Models option selected

   Level of Service based on: Delay (HCM method)

   Queue definition: Back of queue, 95th Percentile

 Conditions on the South approach are outside the valid range as specified

 in the aaSIDRA Guide.

 _______________________________________________________________________________

RENTON AVE S AND 51ST AVENUE                                                   

 PM PEAK EXSITING TRAFFIC AND INTERSECTION LAYOUT ALL WAY STOP                  

 Intersection ID:           

 Table S.0 - TRAFFIC FLOW DATA

 ------------------------------------------------------------------------

        Mov              Left       Through       Right     Flow   Peak

        No.           ---------    ---------    ---------   Scale  Flow

                       LV    HV     LV    HV     LV    HV          Factor

 ------------------------------------------------------------------------

 VEHICLES       Demand flows in veh/hour as used by the program

 West:  West Approach

         12             2     1    355     7      0     0   1.00   0.90

         13             0     0      0     0    121     2   1.00   0.90

 ------------------------------------------------------------------------

 South:  South Approach

         32            99     2    177     4      0     0   1.00   0.90

         33             0     0      0     0      1     1   1.00   0.90

 ------------------------------------------------------------------------

 East:  East Approach

         22             1     1    249     5      0     0   1.00   0.90

         23             0     0      0     0    106     2   1.00   0.90

 ------------------------------------------------------------------------

 North:  North Approach

         42           128     3    196     4      0     0   1.00   0.90

         43             0     0      0     0      5     1   1.00   0.90

 ------------------------------------------------------------------------

 Based on unit time =  60 minutes.

 Flow Scale and Peak Hour Factor effects included in flow values.

 Conditions on the South approach are outside the valid range as specified

 in the aaSIDRA Guide.

 _______________________________________________________________________________

RENTON AVE S AND 51ST AVENUE                                                   

 PM PEAK EXSITING TRAFFIC AND INTERSECTION LAYOUT ALL WAY STOP                  

 Intersection ID:           

 Table S.12A - FUEL CONSUMPTION, EMISSIONS AND COST - TOTAL

 --------------------------------------------------------------

   Mov            Fuel    Cost     HC      CO     NOX     CO2

   No.            Total   Total   Total   Total   Total   Total

                  gal/h  $/h      kg/h    kg/h    kg/h    kg/h

 --------------------------------------------------------------

 West:  West Approach                

    12 LT          9.4    94.21   0.159    7.34   0.212    89.4

    13 R           3.2    32.26   0.054    2.49   0.072    30.4

                -----------------------------------------------

                  12.6   126.47   0.214    9.84   0.284   119.8

 --------------------------------------------------------------

 South:  South Approach               

    32 LT          6.9    65.39   0.115    5.44   0.158    65.3

    33 R           0.0     0.46   0.001    0.04   0.001     0.5

                -----------------------------------------------

                   6.9    65.85   0.116    5.48   0.159    65.7

 --------------------------------------------------------------

 East:  East Approach                

    22 LT          6.2    57.37   0.103    4.93   0.143    58.5

    23 R           2.6    24.65   0.044    2.10   0.061    24.9

                -----------------------------------------------

                   8.8    82.02   0.147    7.03   0.204    83.4

 --------------------------------------------------------------

 North:  North Approach               

    42 LT          8.3    80.71   0.139    6.48   0.188    78.5

    43 R           0.2     1.48   0.003    0.12   0.003     1.4

                -----------------------------------------------

                   8.4    82.19   0.142    6.60   0.191    79.9

 --------------------------------------------------------------

  INTERSECTION:   36.8   356.53   0.618   28.94   0.838   348.9

 --------------------------------------------------------------

 Conditions on the South approach are outside the valid range as specified

 in the aaSIDRA Guide.

 PARAMETERS USED IN COST CALCULATIONS

 ------------------------------------

    Pump price of fuel ($/US gal)             =     1.600

    Fuel resource cost factor                 =      0.70

    Ratio of running cost to fuel cost        =       3.0

    Average income ($/h)                      =     17.00

    Time value factor                         =      0.40

    Average occupancy (persons/veh)           =       1.2

    Light vehicle mass (1000 lb)              =       3.1

    Heavy vehicle mass (1000 lb)              =      24.0

    Light vehicle idle fuel rate (US gal/h)   =     0.360

    Heavy vehicle idle fuel rate (US gal/h)   =     0.530

   The idle fuel and vehicle mass parameters given above are the default        

   values (data given in RIDES may override some of these parameters).          

 _______________________________________________________________________________

RENTON AVE S AND 51ST AVENUE                                                   

 PM PEAK EXSITING TRAFFIC AND INTERSECTION LAYOUT ALL WAY STOP                  

 Table S.14 - SUMMARY OF INPUT AND OUTPUT DATA

 --------------------------------------------------------------------------

  Lane   Demand Flow (veh/h)       Adj.  Eff Grn   Deg   Aver. Longest Shrt

  No.   --------------------  %HV  Basic  (secs)   Sat   Delay  Queue  Lane

           L    T    R   Tot       Satf. 1st 2nd    x    (sec)   (ft)  (ft)

 --------------------------------------------------------------------------

  West:  West Approach

 1 LTR     3  362  123   488    2                 0.881   32.3   216       

         ------------------------------------------------------------------

           3  362  123   488    2                 0.881   32.3   216       

 --------------------------------------------------------------------------

  South:  South Approach

 1 LTR   101  181    2   284    2                 0.677   23.7   103       

         ------------------------------------------------------------------

         101  181    2   284    2                 0.677   23.7   103       

 --------------------------------------------------------------------------

  East:  East Approach

 1 LTR     2  254  108   364    2                 0.701   21.0   110       

         ------------------------------------------------------------------

           2  254  108   364    2                 0.701   21.0   110       

 --------------------------------------------------------------------------

  North:  North Approach

 1 LTR   131  200    6   337    2                 0.769   27.6   138       

         ------------------------------------------------------------------

         131  200    6   337    2                 0.769   27.6   138       

 ==========================================================================

  ALL VEHICLES          Total   %                  Max   Aver.   Max

                        Flow   HV                   X    Delay  Queue

                        1473    2                 0.882   26.8   216

 ==========================================================================

 Total flow period = 60 minutes.  Peak flow period = 15 minutes.

 Queue values in this table are 95% back of queue (feet).

 Note: Basic Saturation Flows are not adjusted at roundabouts or sign-          

       controlled intersections and apply only to continuous lanes.             

 Conditions on the South approach are outside the valid range as specified

 in the aaSIDRA Guide.

 _______________________________________________________________________________

RENTON AVE S AND 51ST AVENUE                                                   

 PM PEAK EXSITING TRAFFIC AND INTERSECTION LAYOUT ALL WAY STOP                  

 Table S.15 - CAPACITY AND LEVEL OF SERVICE

 --------------------------------------------------

  Mov     Mov    Total  Total    Deg.   Aver.   LOS

  No.     Typ    Flow    Cap.     of    Delay

                 (veh   (veh     Satn 

                   /h)    /h)    (v/c)  (sec)

 --------------------------------------------------

 West:  West Approach                

   12 LT           365    414   0.882*   32.3    D 

   13 R            123    140   0.879    32.3    D 

               ------------------------------------

                   488    554   0.882    32.3    D 

 --------------------------------------------------

 South:  South Approach               

   32 LT           282    417   0.676    23.7    C 

   33 R              2      3   0.667    23.7    C 

               ------------------------------------

                   284    420   0.676    23.7    C 

 --------------------------------------------------

 East:  East Approach                

   22 LT           256    365   0.701    21.0    C 

   23 R            108    154   0.701    21.0    C 

               ------------------------------------

                   364    519   0.701    21.0    C 

 --------------------------------------------------

 North:  North Approach               

   42 LT           331    430   0.770    27.6    D 

   43 R              6      8   0.750    27.6    D 

               ------------------------------------

                   337    438   0.770    27.6    D 

 --------------------------------------------------

  ALL VEHICLES:   1473   1931   0.882    26.8    D 

 --------------------------------------------------

      Level of Service calculations are based on                                

      average control delay including geometric delay (HCM criteria),

      independent of the current delay definition used.                         

      For the criteria, refer to the "Level of Service" topic in the            

      aaSIDRA Output Guide or the Output section of the on-line help.           

   *  Maximum v/c ratio, or critical green periods                              

 Conditions on the South approach are outside the valid range as specified

 in the aaSIDRA Guide.

 _______________________________________________________________________________

RENTON AVE S AND 51ST AVENUE                                                   

 PM PEAK EXSITING TRAFFIC AND INTERSECTION LAYOUT ALL WAY STOP                  

 Table D.3 - LANE QUEUES

 ---------------------------------------------------------------------------

         Deg.  Ovrfl.  Average (veh)           Percentile (veh)        Queue

  Lane   Satn  Queue -----------------  -----------------------------  Stor.

  No.      x    No     Nb1   Nb2    Nb    70%   85%   90%   95%   98%  Ratio

 ---------------------------------------------------------------------------

  West:  West Approach

  1 LTR 0.881   3.2    0.9   3.2   4.1    6.4   7.7   8.1   8.5   8.9   0.12

 ---------------------------------------------------------------------------

  South:  South Approach

  1 LTR 0.677   1.2    0.7   1.2   1.9    3.1   3.7   3.8   4.0   4.2   0.06

 ---------------------------------------------------------------------------

  East:  East Approach

  1 LTR 0.701   1.3    0.7   1.3   2.0    3.3   3.9   4.1   4.3   4.5   0.06

 ---------------------------------------------------------------------------

  North:  North Approach

  1 LTR 0.769   1.8    0.8   1.8   2.5    4.2   4.9   5.2   5.4   5.7   0.08

 ---------------------------------------------------------------------------

      Values printed in this table are back of queue (vehicles).                

 Conditions on the South approach are outside the valid range as specified

 in the aaSIDRA Guide.

                         --- End of aaSIDRA Output ---

                Akcelik & Associates Pty Ltd - aaSIDRA 2.0.0.205

               ---------------------------------------------------

               wallwork                  Registered User No. a0172 

               Licence Type: Professional, Multi Computer

               Time and Date of Analysis    2:21 PM, Aug  6,2002

 Filename: D:\Project files\Seattle\Rainier Beach\Option 1\Stopat51PMallwaystop.OUT

 RENTON AVENUE                                                                  

 PM PEAK     ALL WAY STOP                                                       

 Intersection ID:      

 aaTraffic SIDRA US Highway Capacity Manual (2000) Version

 RUN INFORMATION

 ---------------

 * Basic Parameters:

   Intersection Type: Unsignalised - All-Way Stop Control

   Driving on the right-hand side of the road

   Input data specified in US units

   Default Values File No. 11

   Peak flow period (for performance): 15 minutes

   Unit time (for volumes): 60 minutes (Total Flow Period)

   Delay definition: Control delay

                     Geometric delay included

   HCM Delay and Queue Models option selected

   Level of Service based on: Delay (HCM method)

   Queue definition: Back of queue, 95th Percentile

 _______________________________________________________________________________

 RENTON AVENUE                                                                  

 PM PEAK     ALL WAY STOP                                                       

 Table S.0 - TRAFFIC FLOW DATA

 ------------------------------------------------------------------------

        Mov              Left       Through       Right     Flow   Peak

        No.           ---------    ---------    ---------   Scale  Flow

                       LV    HV     LV    HV     LV    HV          Factor

 ------------------------------------------------------------------------

 VEHICLES       Demand flows in veh/hour as used by the program

 South:  South Approach

         32             0     0    355     7      0     0   1.00   0.92

         33             0     0      0     0    216     4   1.00   0.92

 ------------------------------------------------------------------------

 East:  East Approach

         22           317     6      0     0      0     0   1.00   0.92

         23             0     0      0     0      5     1   1.00   0.92

 ------------------------------------------------------------------------

 North:  North Approach

         42             2     1    466     9      0     0   1.00   0.92

 ------------------------------------------------------------------------

 Based on unit time =  60 minutes.

 Flow Scale and Peak Hour Factor effects included in flow values.

 _______________________________________________________________________________

 RENTON AVENUE                                                                  

 PM PEAK     ALL WAY STOP                                                       

 Intersection ID:           

 Table S.12A - FUEL CONSUMPTION, EMISSIONS AND COST - TOTAL

 --------------------------------------------------------------

   Mov            Fuel    Cost     HC      CO     NOX     CO2

   No.            Total   Total   Total   Total   Total   Total

                  gal/h  $/h      kg/h    kg/h    kg/h    kg/h

 --------------------------------------------------------------

 South:  South Approach               

    32 T          13.5   198.13   0.248    8.28   0.233   128.1

    33 R           5.1    56.00   0.086    3.70   0.106    48.6

                -----------------------------------------------

                  18.7   254.13   0.334   11.98   0.339   176.7

 --------------------------------------------------------------

 East:  East Approach                

    22 L           7.0    72.12   0.115    5.15   0.148    66.2

    23 R           0.1     1.34   0.002    0.10   0.003     1.2

                -----------------------------------------------

                   7.1    73.46   0.117    5.24   0.151    67.5

 --------------------------------------------------------------

 North:  North Approach               

    42 LT         24.0   390.59   0.455   13.43   0.377   227.0

                -----------------------------------------------

                  24.0   390.59   0.455   13.43   0.377   227.0

 --------------------------------------------------------------

  INTERSECTION:   49.7   718.17   0.907   30.66   0.866   471.1

 --------------------------------------------------------------

 PARAMETERS USED IN COST CALCULATIONS

 ------------------------------------

    Pump price of fuel ($/US gal)             =     1.600

    Fuel resource cost factor                 =      0.70

    Ratio of running cost to fuel cost        =       3.0

    Average income ($/h)                      =     17.00

    Time value factor                         =      0.40

    Average occupancy (persons/veh)           =       1.2

    Light vehicle mass (1000 lb)              =       3.1

    Heavy vehicle mass (1000 lb)              =      24.0

    Light vehicle idle fuel rate (US gal/h)   =     0.360

    Heavy vehicle idle fuel rate (US gal/h)   =     0.530

   The idle fuel and vehicle mass parameters given above are the default        

   values (data given in RIDES may override some of these parameters).          

 _______________________________________________________________________________

RENTON AVENUE                                                                  

 PM PEAK     ALL WAY STOP                                                       

 Intersection ID:           

 Table S.14 - SUMMARY OF INPUT AND OUTPUT DATA

 --------------------------------------------------------------------------

  Lane   Demand Flow (veh/h)       Adj.  Eff Grn   Deg   Aver. Longest Shrt

  No.   --------------------  %HV  Basic  (secs)   Sat   Delay  Queue  Lane

           L    T    R   Tot       Satf. 1st 2nd    x    (sec)   (ft)  (ft)

 --------------------------------------------------------------------------

  South:  South Approach

 1 T          362        362    2                 1.216  130.8   499       

 2 R               220   220    2                 0.810   29.9    96   100 

         ------------------------------------------------------------------

           0  362  220   582    2                 1.216   92.6   499       

 --------------------------------------------------------------------------

  East:  East Approach

 1 LR    323         6   329    2                 0.660   20.2    97       

         ------------------------------------------------------------------

         323    0    6   329    2                 0.660   20.2    97       

 --------------------------------------------------------------------------

  North:  North Approach

 1 L       3               3   33                 0.010   10.8     1    80 

 2 T          475        475    2                 1.446  224.7   903       

         ------------------------------------------------------------------

           3  475    0   478    2                 1.446  223.3   903       

 ==========================================================================

  ALL VEHICLES          Total   %                  Max   Aver.   Max

                        Flow   HV                   X    Delay  Queue

                        1389    2                 1.444  120.5   903

 ==========================================================================

 Total flow period = 60 minutes.  Peak flow period = 15 minutes.

 Queue values in this table are 95% back of queue (feet).

 Note: Basic Saturation Flows are not adjusted at roundabouts or sign-          

       controlled intersections and apply only to continuous lanes.             

 _______________________________________________________________________________

 RENTON AVENUE                                                                  

 PM PEAK     ALL WAY STOP                                                       

 Table S.15 - CAPACITY AND LEVEL OF SERVICE

 --------------------------------------------------

  Mov     Mov    Total  Total    Deg.   Aver.   LOS

  No.     Typ    Flow    Cap.     of    Delay

                 (veh   (veh     Satn 

                   /h)    /h)    (v/c)  (sec)

 --------------------------------------------------

 South:  South Approach               

   32 T            362    298   1.215   130.8    F 

   33 R            220    272   0.809    29.9    D 

               ------------------------------------

                   582    570   1.215    92.6    F 

 --------------------------------------------------

 East:  East Approach                

   22 L            323    489   0.661    20.2    C 

   23 R              6      9   0.667    20.2    C 

               ------------------------------------

                   329    498   0.667    20.2    C 

 --------------------------------------------------

 North:  North Approach               

   42 LT           478    331   1.444*  223.3    F 

               ------------------------------------

                   478    331   1.444   223.3    F 

 --------------------------------------------------

  ALL VEHICLES:   1389   1692   1.444   120.5    F 

 --------------------------------------------------

      Level of Service calculations are based on                                

      average control delay including geometric delay (HCM criteria),

      independent of the current delay definition used.                         

      For the criteria, refer to the "Level of Service" topic in the            

      aaSIDRA Output Guide or the Output section of the on-line help.           

   *  Maximum v/c ratio, or critical green periods                              

 _______________________________________________________________________________

 RENTON AVENUE                                                                  

 PM PEAK     ALL WAY STOP                                                       

  Table D.3 - LANE QUEUES

 ---------------------------------------------------------------------------

         Deg.  Ovrfl.  Average (veh)           Percentile (veh)        Queue

  Lane   Satn  Queue -----------------  -----------------------------  Stor.

  No.      x    No     Nb1   Nb2    Nb    70%   85%   90%   95%   98%  Ratio

 ---------------------------------------------------------------------------

  South:  South Approach

  1 T   1.216   9.9    0.7   9.9  10.6   14.4  17.6  18.6  19.7  20.7   0.28

  2 R   0.810   1.4    0.3   1.4   1.7    2.9   3.4   3.6   3.8   4.0   0.96

 ---------------------------------------------------------------------------

  East:  East Approach

  1 LR  0.660   1.1    0.6   1.1   1.8    2.9   3.5   3.6   3.8   4.0   0.05

 ---------------------------------------------------------------------------

  North:  North Approach

  1 L   0.010   0.0    0.0   0.0   0.0    0.0   0.0   0.0   0.0   0.0   0.01

  2 T   1.446  19.5    0.8  19.5  20.4   25.4  31.5  33.5  35.6  37.6   0.50

 ---------------------------------------------------------------------------

      Values printed in this table are back of queue (vehicles).                

                         --- End of aaSIDRA Output ---

                Akcelik & Associates Pty Ltd - aaSIDRA 2.0.0.205

               ---------------------------------------------------

               wallwork                  Registered User No. a0172 

               Licence Type: Professional, Multi Computer

               Time and Date of Analysis    2:31 PM, Aug 12,2002

 Filename: D:\Project files\Seattle\Rainier Beach\Option 1\Stopat51PM.OUT

 RENTON AVENUE AND 51ST AVENUE                                                  

 PM PEAK   STOP ON 51ST                                                         

 Intersection ID:      

 aaTraffic SIDRA US Highway Capacity Manual (2000) Version

 RUN INFORMATION

 ---------------

 * Basic Parameters:

   Intersection Type: Unsignalised - Two-Way Stop Control

   Driving on the right-hand side of the road

   Input data specified in US units

   Default Values File No. 11

   Peak flow period (for performance): 15 minutes

   Unit time (for volumes): 60 minutes (Total Flow Period)

   Delay definition: Control delay

                     Geometric delay included

   HCM Delay and Queue Models option selected

   Level of Service based on: Delay (HCM method)

   Queue definition: Back of queue, 95th Percentile

 _______________________________________________________________________________

 RENTON AVENUE AND 51ST AVENUE                                                  

 PM PEAK   STOP ON 51ST                                                         

 Table S.0 - TRAFFIC FLOW DATA

 ------------------------------------------------------------------------

        Mov              Left       Through       Right     Flow   Peak

        No.           ---------    ---------    ---------   Scale  Flow

                       LV    HV     LV    HV     LV    HV          Factor

 ------------------------------------------------------------------------

 VEHICLES       Demand flows in veh/hour as used by the program

 SouthEast:  South East Approach

         72             0     0    355     7      0     0   1.00   0.92

         73             0     0      0     0    216     4   1.00   0.92

 ------------------------------------------------------------------------

 NorthEast:  North East Approach

         62           317     6      0     0      0     0   1.00   0.92

         63             0     0      0     0      5     1   1.00   0.92

 ------------------------------------------------------------------------

 NorthWest:  North West Approach

         82             2     1    466     9      0     0   1.00   0.92

 ------------------------------------------------------------------------

 Based on unit time =  60 minutes.

 Flow Scale and Peak Hour Factor effects included in flow values.

 _______________________________________________________________________________

 RENTON AVENUE AND 51ST AVENUE                                                  

 PM PEAK   STOP ON 51ST                                                         

 Intersection ID:           

             Stop Sign Controlled Intersection

 Table S.12A - FUEL CONSUMPTION, EMISSIONS AND COST - TOTAL

 --------------------------------------------------------------

   Mov            Fuel    Cost     HC      CO     NOX     CO2

   No.            Total   Total   Total   Total   Total   Total

                  gal/h  $/h      kg/h    kg/h    kg/h    kg/h

 --------------------------------------------------------------

 SouthEast:  South East Approach          

    72 T           4.6    49.07   0.058    1.28   0.071    43.2

    73 R           4.1    38.63   0.066    3.08   0.090    39.3

                -----------------------------------------------

                   8.7    87.70   0.124    4.37   0.161    82.5

 --------------------------------------------------------------

 NorthEast:  North East Approach          

    62 L          16.5   302.95   0.322    7.35   0.219   156.6

    63 R           0.3     5.73   0.006    0.15   0.004     3.1

                -----------------------------------------------

                  16.9   308.68   0.328    7.50   0.223   159.6

 --------------------------------------------------------------

 NorthWest:  North West Approach          

    82 LT          6.0    64.92   0.077    1.73   0.094    57.2

                -----------------------------------------------

                   6.0    64.92   0.077    1.73   0.094    57.2

 --------------------------------------------------------------

  INTERSECTION:   31.6   461.30   0.529   13.59   0.479   299.2

 --------------------------------------------------------------

 PARAMETERS USED IN COST CALCULATIONS

 ------------------------------------

    Pump price of fuel ($/US gal)             =     1.600

    Fuel resource cost factor                 =      0.70

    Ratio of running cost to fuel cost        =       3.0

    Average income ($/h)                      =     17.00

    Time value factor                         =      0.40

    Average occupancy (persons/veh)           =       1.2

    Light vehicle mass (1000 lb)              =       3.1

    Heavy vehicle mass (1000 lb)              =      24.0

    Light vehicle idle fuel rate (US gal/h)   =     0.360

    Heavy vehicle idle fuel rate (US gal/h)   =     0.530

   The idle fuel and vehicle mass parameters given above are the default        

   values (data given in RIDES may override some of these parameters).          

 _______________________________________________________________________________

 RENTON AVENUE AND 51ST AVENUE                                                  

 PM PEAK   STOP ON 51ST                                                         

 Intersection ID:           

             Stop Sign Controlled Intersection

 Table S.14 - SUMMARY OF INPUT AND OUTPUT DATA

 --------------------------------------------------------------------------

  Lane   Demand Flow (veh/h)       Adj.  Eff Grn   Deg   Aver. Longest Shrt

  No.   --------------------  %HV  Basic  (secs)   Sat   Delay  Queue  Lane

           L    T    R   Tot       Satf. 1st 2nd    x    (sec)   (ft)  (ft)

 --------------------------------------------------------------------------

  SouthEast:  South East Approach

 1 TR         362  220   582    2                 0.332    3.2     0       

         ------------------------------------------------------------------

           0  362  220   582    2                 0.332    3.2             

 --------------------------------------------------------------------------

  NorthEast:  North East Approach

 1 LR    323         6   329    2                 1.496  286.1  1179       

         ------------------------------------------------------------------

         323    0    6   329    2                 1.496  286.1  1179       

 --------------------------------------------------------------------------

  NorthWest:  North West Approach

 1 L       3               3   33                 0.007   13.1     1    80 

 2 T          475        475    2                 0.255    0.0     0       

         ------------------------------------------------------------------

           3  475    0   478    2                 0.255    0.1     1       

 ==========================================================================

  ALL VEHICLES          Total   %                  Max   Aver.   Max

                        Flow   HV                   X    Delay  Queue

                        1389    2                 1.500   69.1  1179

 ==========================================================================

 Total flow period = 60 minutes.  Peak flow period = 15 minutes.

 Queue values in this table are 95% back of queue (feet).

 Note: Basic Saturation Flows are not adjusted at roundabouts or sign-          

       controlled intersections and apply only to continuous lanes.             

 _______________________________________________________________________________

RENTON AVENUE AND 51ST AVENUE                                                  

 PM PEAK   STOP ON 51ST                                                         

 Intersection ID:           

             Stop Sign Controlled Intersection

 Table S.15 - CAPACITY AND LEVEL OF SERVICE

 --------------------------------------------------

  Mov     Mov    Total  Total    Deg.   Aver.   LOS

  No.     Typ    Flow    Cap.     of    Delay

                 (veh   (veh     Satn 

                   /h)    /h)    (v/c)  (sec)

 --------------------------------------------------

 SouthEast:  South East Approach          

   72 T            362   1090   0.332     0.0    A 

   73 R            220    662   0.332     8.5    A 

               ------------------------------------

                   582   1752   0.332     3.2    A 

 --------------------------------------------------

 NorthEast:  North East Approach          

   62 L            323    216   1.495   286.1    F 

   63 R              6      4   1.500*  286.1    F 

               ------------------------------------

                   329    220   1.500   286.1    F 

 --------------------------------------------------

 NorthWest:  North West Approach          

   82 LT           478   1876   0.255     0.1    A 

               ------------------------------------

                   478   1876   0.255     0.1    A 

 --------------------------------------------------

  ALL VEHICLES:   1389   4260   1.500    69.1    F 

 --------------------------------------------------

      Level of Service calculations are based on                                

      average control delay including geometric delay (HCM criteria),

      independent of the current delay definition used.                         

      For the criteria, refer to the "Level of Service" topic in the            

      aaSIDRA Output Guide or the Output section of the on-line help.           

   *  Maximum v/c ratio, or critical green periods                              

 _______________________________________________________________________________

 RENTON AVENUE AND 51ST AVENUE                                                  

 PM PEAK   STOP ON 51ST                                                         

 Intersection ID:           

             Stop Sign Controlled Intersection

 Table D.3 - LANE QUEUES

 ---------------------------------------------------------------------------

         Deg.  Ovrfl.  Average (veh)           Percentile (veh)        Queue

  Lane   Satn  Queue -----------------  -----------------------------  Stor.

  No.      x    No     Nb1   Nb2    Nb    70%   85%   90%   95%   98%  Ratio

 ---------------------------------------------------------------------------

  SouthEast:  South East Approach

  1 TR  0.332   0.0    0.0   0.0   0.0    0.0   0.0   0.0   0.0   0.0   0.00

 ---------------------------------------------------------------------------

  NorthEast:  North East Approach

  1 LR  1.496  14.8    3.0  15.0  18.0   22.9  30.2  35.6  46.4  55.4   0.66

 ---------------------------------------------------------------------------

  NorthWest:  North West Approach

  1 L   0.007   0.0    0.0   0.0   0.0    0.0   0.0   0.0   0.0   0.0   0.01

  2 T   0.255   0.0    0.0   0.0   0.0    0.0   0.0   0.0   0.0   0.0   0.00

 ---------------------------------------------------------------------------

      Values printed in this table are back of queue (vehicles).                

                         --- End of aaSIDRA Output ---

                Akcelik & Associates Pty Ltd - aaSIDRA 2.0.0.205

               ---------------------------------------------------

               wallwork                  Registered User No. a0172 

               Licence Type: Professional, Multi Computer

               Time and Date of Analysis    2:46 PM, Aug 12,2002

 Filename: D:\Project files\Seattle\Rainier Beach\Option 1\Stopat51PMsignals.OUT

 RENTON AVENUE                                                                  

 PM PEAK     SIGNALIZED INTERSECTION                                            

 Intersection ID:      

 aaTraffic SIDRA US Highway Capacity Manual (2000) Version

 RUN INFORMATION

 ---------------

 Parameter sensitivity run: "Optimum" Maximum Green =  50.0 %

 * Basic Parameters:

   Intersection Type: Signalised - Actuated Isolated

   For fully-actuated signal timings, the following specifications will be ignored:

     Any maximum cycle time specification

     Any user-given cycle time (unless phase times also given)

     User-given cycle and phase times (if variable flow scale run)

     Any variable cycle time specification

     Any green split priority specification

   Driving on the right-hand side of the road

   Input data specified in US units

   Default Values File No. 11

   Peak flow period (for performance): 15 minutes

   Unit time (for volumes): 60 minutes (Total Flow Period)

   Delay definition: Control delay

                     Geometric delay included

   HCM Delay and Queue Models option selected

   Level of Service based on: Delay (HCM method)

   Queue definition: Back of queue, 95th Percentile

 * No. of Main (Timing-Capacity) Iterations =  1      

   Comparison of last two iterations:

     Difference in intersection degree of satn =  0.0 %

     Difference in total vehicle capacity      =  0.0 %

     Largest difference in eff. green times =  0 secs

     (max. value for stopping = 0 secs)

 _______________________________________________________________________________

RENTON AVENUE                                                                  

 PM PEAK     SIGNALIZED INTERSECTION                                            

 Intersection ID:           

             Actuated Isolated Signals, Cycle Time =  32

 Table S.0 - TRAFFIC FLOW DATA

 ------------------------------------------------------------------------

        Mov              Left       Through       Right     Flow   Peak

        No.           ---------    ---------    ---------   Scale  Flow

                       LV    HV     LV    HV     LV    HV          Factor

 ------------------------------------------------------------------------

 VEHICLES       Demand flows in veh/hour as used by the program

 South:  South Approach

         32             0     0    355     7      0     0   1.00   0.92

         33             0     0      0     0    216     4   1.00   0.92

 ------------------------------------------------------------------------

 East:  East Approach

         22           317     6      0     0      0     0   1.00   0.92

         23             0     0      0     0      5     1   1.00   0.92

 ------------------------------------------------------------------------

 North:  North Approach

         42             2     1    466     9      0     0   1.00   0.92

 ------------------------------------------------------------------------

 Based on unit time =  60 minutes.

 Flow Scale and Peak Hour Factor effects included in flow values.

 _______________________________________________________________________________

 RENTON AVENUE                                                                  

 PM PEAK     SIGNALIZED INTERSECTION                                            

 Intersection ID:           

             Actuated Isolated Signals, Cycle Time =  32

 Table S.9 - SIGNAL TIMING DIAGRAM

 ---------------------------------

 Displayed (Phase) Green Times

                Phase A                            Phase B             

 0                                     18                             32  

 I-------------------------------------I------------------------------I

 .........GGGGGGGGGGGGGGGGGGGGGGGGGGGGG..........GGGGGGGGGGGGGGGGGGGGG.

         4                                      22                     

 Effective (Movement) Green Times

  South:  South Approach

 Mov.   32 (T)

 I                                     I                              I

 .............GGGGGGGGGGGGGGGGGGGGGGGGGGGGGG...........................

            6                              20

 Mov.   33 (R)

 I                                     I                              I

 GGGG.........GGGGGGGGGGGGGGGGGGGGGGGGGGGGGG.........GGGGGGGGGGGGGGGGGG

    2        6                             20        24

  East:  East Approach

 Mov.   22 (L)

 I                                     I                              I

 GGG..................................................GGGGGGGGGGGGGGGGG

    2                                                24

 Mov.   23 (R)

 I                                     I                              I

 GGGG..................GGGGGGGGGGGGGGGGGGGGG.........GGGGGGGGGGGGGGGGGG

    2                10                   20        24

  North:  North Approach

 Mov.   42 (LT)

 I                                     I                              I

 .............GGGGGGGGGGGGGGGGGGGGGGGGGGGGGG...........................

            6                              20

 I-----I------I------I------I------I------I------I------I------I------I---->

 0      3      6     10     13     16     19     22     26     29     32

                                 T I M E  (s)

 _______________________________________________________________________________

 RENTON AVENUE                                                                  

 PM PEAK     SIGNALIZED INTERSECTION                                            

 Table S.12A - FUEL CONSUMPTION, EMISSIONS AND COST - TOTAL

 --------------------------------------------------------------

   Mov            Fuel    Cost     HC      CO     NOX     CO2

   No.            Total   Total   Total   Total   Total   Total

                  gal/h  $/h      kg/h    kg/h    kg/h    kg/h

 --------------------------------------------------------------

 South:  South Approach               

    32 T           6.4    57.01   0.098    4.61   0.140    60.6

    33 R           4.4    42.67   0.071    3.29   0.095    41.6

                -----------------------------------------------

                  10.8    99.68   0.169    7.90   0.236   102.2

 --------------------------------------------------------------

 East:  East Approach                

    22 L           6.8    71.32   0.112    4.92   0.143    64.5

    23 R           0.1     1.32   0.002    0.09   0.003     1.2

                -----------------------------------------------

                   6.9    72.63   0.115    5.01   0.145    65.7

 --------------------------------------------------------------

 North:  North Approach               

    42 LT          8.3    74.95   0.127    5.90   0.182    79.0

                -----------------------------------------------

                   8.3    74.95   0.127    5.90   0.182    79.0

 --------------------------------------------------------------

  INTERSECTION:   26.1   247.26   0.411   18.81   0.563   247.0

 --------------------------------------------------------------

 PARAMETERS USED IN COST CALCULATIONS

 ------------------------------------

    Pump price of fuel ($/US gal)             =     1.600

    Fuel resource cost factor                 =      0.70

    Ratio of running cost to fuel cost        =       3.0

    Average income ($/h)                      =     17.00

    Time value factor                         =      0.40

    Average occupancy (persons/veh)           =       1.2

    Light vehicle mass (1000 lb)              =       3.1

    Heavy vehicle mass (1000 lb)              =      24.0

    Light vehicle idle fuel rate (US gal/h)   =     0.360

    Heavy vehicle idle fuel rate (US gal/h)   =     0.530

   The idle fuel and vehicle mass parameters given above are the default        

   values (data given in RIDES may override some of these parameters).          

 _______________________________________________________________________________

 RENTON AVENUE                                                                  

 PM PEAK     SIGNALIZED INTERSECTION                                            

 Intersection ID:           

             Actuated Isolated Signals, Cycle Time =  32

 Table S.14 - SUMMARY OF INPUT AND OUTPUT DATA

 --------------------------------------------------------------------------

  Lane   Demand Flow (veh/h)       Adj.  Eff Grn   Deg   Aver. Longest Shrt

  No.   --------------------  %HV  Basic  (secs)   Sat   Delay  Queue  Lane

           L    T    R   Tot       Satf. 1st 2nd    x    (sec)   (ft)  (ft)

 --------------------------------------------------------------------------

  South:  South Approach

 1 TR         362  220   582    2  1900   14   2  0.698   12.1   233       

         ------------------------------------------------------------------

           0  362  220   582    2                 0.698   12.1   233       

 --------------------------------------------------------------------------

  East:  East Approach

 1 LR    323         6   329    2  1900    1  10  0.570   20.1   148       

         ------------------------------------------------------------------

         323    0    6   329    2                 0.570   20.1   148       

 --------------------------------------------------------------------------

  North:  North Approach

 1 L       3               3   33  1900    7      0.011   19.9     2    80 

 2 T          475        475    2  1900   14      0.582    9.1   204       

         ------------------------------------------------------------------

           3  475    0   478    2                 0.582    9.1   204       

 ==========================================================================

  ALL VEHICLES          Total   %       Cycle      Max   Aver.   Max

                        Flow   HV       Time        X    Delay  Queue

                        1389    2         32      0.698   12.9   233

 ==========================================================================

 Total flow period = 60 minutes.  Peak flow period = 15 minutes.

 Queue values in this table are 95% back of queue (feet).

 Note: Basic Saturation Flows (in through car units) have been adjusted for     

       grade, lane widths, parking manoeuvres and bus stops.                    

 _______________________________________________________________________________

 RENTON AVENUE                                                                  

 PM PEAK     SIGNALIZED INTERSECTION                                            

 Intersection ID:           

             Actuated Isolated Signals, Cycle Time =  32

 Table S.15 - CAPACITY AND LEVEL OF SERVICE

 --------------------------------------------------------------

  Mov     Mov    Green Time  Total  Total    Deg.   Aver.   LOS

  No.     Typ    Ratio (g/C) Flow    Cap.     of    Delay

                ------------ (veh   (veh     Satn 

                 1st   2nd     /h)    /h)    (v/c)  (sec)

                 grn   grn

 --------------------------------------------------------------

 South:  South Approach               

   32 T        0.438*          362    519   0.698*    8.8    A 

   33 R  (Un2) 0.438  0.313    220    315   0.698*   17.4    B 

               ------------------------------------------------

                               582    834   0.698    12.1    B 

 --------------------------------------------------------------

 East:  East Approach                

   22 L        0.313           323    566   0.570    20.0    B 

   23 R  (Un1) 0.313  0.313*     6     11   0.565    20.0    B 

               ------------------------------------------------

                               329    577   0.570    20.0    B 

 --------------------------------------------------------------

 North:  North Approach               

   42 LT       0.438           478    821<  0.582     9.1    A 

               ------------------------------------------------

                               478    821   0.582     9.1    A 

 --------------------------------------------------------------

   ALL VEHICLES:              1389   2494   0.698    12.9    B 

 --------------------------------------------------------------

   INTERSECTION (persons):    1667   2494   0.698    12.9      

 --------------------------------------------------------------

      Level of Service calculations are based on                                

      average control delay including geometric delay (HCM criteria),

      independent of the current delay definition used.                         

      For the criteria, refer to the "Level of Service" topic in the            

      aaSIDRA Output Guide or the Output section of the on-line help.           

   <  Reduced capacity due to a short lane effect                               

   *  Maximum v/c ratio, or critical green periods                              

 _______________________________________________________________________________

 RENTON AVENUE                                                                  

 PM PEAK     SIGNALIZED INTERSECTION                                            

 Intersection ID:           

             Actuated Isolated Signals, Cycle Time =  32

 Table D.3 - LANE QUEUES

 ---------------------------------------------------------------------------

         Deg.  Ovrfl.  Average (veh)           Percentile (veh)        Queue

  Lane   Satn  Queue -----------------  -----------------------------  Stor.

  No.      x    No     Nb1   Nb2    Nb    70%   85%   90%   95%   98%  Ratio

 ---------------------------------------------------------------------------

  South:  South Approach

  1 TR  0.698   0.8    3.9   0.8   4.7    5.6   7.3   8.0   9.2  11.2   0.13

 ---------------------------------------------------------------------------

  East:  East Approach

  1 LR  0.570   0.4    2.5   0.4   2.9    3.5   4.5   5.1   5.8   7.2   0.08

 ---------------------------------------------------------------------------

  North:  North Approach

  1 L   0.011   0.0    0.0   0.0   0.0    0.0   0.0   0.0   0.1   0.1   0.02

  2 T   0.582   0.5    3.6   0.5   4.1    4.8   6.3   7.0   8.0   9.9   0.11

 ---------------------------------------------------------------------------

      Values printed in this table are back of queue (vehicles).                

 _______________________________________________________________________________

 RENTON AVENUE                                                                  

 PM PEAK     SIGNALIZED INTERSECTION                                            

 Intersection ID:           

 Scaled sensitivity parameter: Maximum Green                

 Table V.23 - INTERSECTION SUMMARY FOR VARIABLE PARAMETER SCALE

 -------------------------------------------------------------------------

  Param  Cycle  Total  Intersn  Prac.  Aver.  Stop  Longest  Perf.   Cost 

  Scale  Time    Veh.  Deg. of  Spare  Delay  Rate   Queue   Index   Total

   (%)   (sec)   Cap.    Satn    Cap.  (sec)         (veh)           $/h  

    50     35    2607   0.638     41    12.4  0.73     8.9    38.1   247.5

    55     32    2493   0.698     29    12.9  0.76     9.2    38.3   247.2

    60     32    2493   0.698     29    12.9  0.76     9.2    38.3   247.2

    65     37    2554   0.674     34    13.2  0.75    10.1    39.5   249.4

    70     39    2562   0.673     34    13.5  0.75    10.6    40.2   250.7

    75     40    2593   0.657     37    13.4  0.74    10.5    40.2   250.8

    80     39    2562   0.673     34    13.5  0.75    10.6    40.2   250.7

    85     40    2592   0.657     37    13.4  0.74    10.5    40.2   250.8

    90     39    2562   0.673     34    13.5  0.75    10.6    40.2   250.7

    95     39    2561   0.673     34    13.5  0.75    10.6    40.2   250.7

   100     40    2592   0.657     37    13.4  0.74    10.5    40.2   250.8

   105     39    2561   0.673     34    13.5  0.75    10.6    40.2   250.7

   110     40    2592   0.657     37    13.4  0.74    10.5    40.2   250.8

   115     39    2561   0.673     34    13.5  0.75    10.6    40.2   250.7

   120     40    2592   0.657     37    13.4  0.74    10.5    40.2   250.8

                         --- End of aaSIDRA Output ---

                Akcelik & Associates Pty Ltd - aaSIDRA 2.0.0.205

               ---------------------------------------------------

               wallwork                  Registered User No. a0172 

               Licence Type: Professional, Multi Computer

               Time and Date of Analysis    2:07 PM, Aug  6,2002

 Filename: D:\Project files\Seattle\Rainier Beach\Option 1\Stopat51STSOUTHAPPPM.OUT

 RENTON AVENUE AND 51ST AVENUE SOUTH                                            

 PM PEAK                                                                        

 Intersection ID:      

 aaTraffic SIDRA US Highway Capacity Manual (2000) Version

 RUN INFORMATION

 ---------------

 * Basic Parameters:

   Intersection Type: Unsignalised - Two-Way Stop Control

   Driving on the right-hand side of the road

   Input data specified in US units

   Default Values File No. 11

   Peak flow period (for performance): 15 minutes

   Unit time (for volumes): 60 minutes (Total Flow Period)

   Delay definition: Control delay

                     Geometric delay included

   HCM Delay and Queue Models option selected

   Level of Service based on: Delay (HCM method)

   Queue definition: Back of queue, 95th Percentile

 _______________________________________________________________________________

 RENTON AVENUE AND 51ST AVENUE SOUTH                                            

 PM PEAK                                                                        

 Table S.0 - TRAFFIC FLOW DATA

 ------------------------------------------------------------------------

        Mov              Left       Through       Right     Flow   Peak

        No.           ---------    ---------    ---------   Scale  Flow

                       LV    HV     LV    HV     LV    HV          Factor

 ------------------------------------------------------------------------

 VEHICLES       Demand flows in veh/hour as used by the program

 West:  West Approach

         12           277     6      0     0      0     0   1.00   0.90

         13             0     0      0     0    172     4   1.00   0.90

 ------------------------------------------------------------------------

 South:  South Approach

         32           100     2    351     7      0     0   1.00   0.90

 ------------------------------------------------------------------------

 North:  North Approach

         42             0     0    483    10      0     0   1.00   0.90

         43             0     0      0     0    317     6   1.00   0.90

 ------------------------------------------------------------------------

 Based on unit time =  60 minutes.

 Flow Scale and Peak Hour Factor effects included in flow values.

 _______________________________________________________________________________

 RENTON AVENUE AND 51ST AVENUE SOUTH                                            

 PM PEAK                                                                        

 Intersection ID:           

             Stop Sign Controlled Intersection

 Table S.12A - FUEL CONSUMPTION, EMISSIONS AND COST - TOTAL

 --------------------------------------------------------------

   Mov            Fuel    Cost     HC      CO     NOX     CO2

   No.            Total   Total   Total   Total   Total   Total

                  gal/h  $/h      kg/h    kg/h    kg/h    kg/h

 --------------------------------------------------------------

 West:  West Approach                

    12 L          18.1   343.88   0.360    7.67   0.234   171.9

    13 R           4.2    39.24   0.070    3.33   0.097    39.9

                -----------------------------------------------

                  22.4   383.12   0.430   11.00   0.331   211.7

 --------------------------------------------------------------

 South:  South Approach               

    32 LT          7.0    65.62   0.095    3.00   0.138    66.7

                -----------------------------------------------

                   7.0    65.62   0.095    3.00   0.138    66.7

 --------------------------------------------------------------

 North:  North Approach               

    42 T           6.6    64.29   0.081    1.59   0.115    62.6

    43 R           6.9    57.68   0.112    5.63   0.166    65.6

                -----------------------------------------------

                  13.5   121.98   0.193    7.21   0.281   128.2

 --------------------------------------------------------------

  INTERSECTION:   42.9   570.71   0.718   21.22   0.750   406.6

 --------------------------------------------------------------

 PARAMETERS USED IN COST CALCULATIONS

 ------------------------------------

    Pump price of fuel ($/US gal)             =     1.600

    Fuel resource cost factor                 =      0.70

    Ratio of running cost to fuel cost        =       3.0

    Average income ($/h)                      =     17.00

    Time value factor                         =      0.40

    Average occupancy (persons/veh)           =       1.2

    Light vehicle mass (1000 lb)              =       3.1

    Heavy vehicle mass (1000 lb)              =      24.0

    Light vehicle idle fuel rate (US gal/h)   =     0.360

    Heavy vehicle idle fuel rate (US gal/h)   =     0.530

   The idle fuel and vehicle mass parameters given above are the default        

   values (data given in RIDES may override some of these parameters).          

 _______________________________________________________________________________

 RENTON AVENUE AND 51ST AVENUE SOUTH                                            

 PM PEAK                                                                        

 Intersection ID:           

             Stop Sign Controlled Intersection

 Table S.14 - SUMMARY OF INPUT AND OUTPUT DATA

 --------------------------------------------------------------------------

  Lane   Demand Flow (veh/h)       Adj.  Eff Grn   Deg   Aver. Longest Shrt

  No.   --------------------  %HV  Basic  (secs)   Sat   Delay  Queue  Lane

           L    T    R   Tot       Satf. 1st 2nd    x    (sec)   (ft)  (ft)

 --------------------------------------------------------------------------

  West:  West Approach

 1 L     283             283    2                 1.713  393.3  1235       

 2 R               176   176    2                 0.425   20.0    94       

         ------------------------------------------------------------------

         283    0  176   459    2                 1.713  250.2  1235       

 --------------------------------------------------------------------------

  South:  South Approach

 1 L     102             102    2                 0.150   14.1    19    80 

 2 T          358        358    2                 0.192    0.0     0       

         ------------------------------------------------------------------

         102  358    0   460    2                 0.192    3.1    19       

 --------------------------------------------------------------------------

  North:  North Approach

 1 TR         493  323   816    2                 0.467    3.8     0       

         ------------------------------------------------------------------

           0  493  323   816    2                 0.467    3.8             

 ==========================================================================

  ALL VEHICLES          Total   %                  Max   Aver.   Max

                        Flow   HV                   X    Delay  Queue

                        1735    2                 1.715   68.8  1235

 ==========================================================================

 Total flow period = 60 minutes.  Peak flow period = 15 minutes.

 Queue values in this table are 95% back of queue (feet).

 Note: Basic Saturation Flows are not adjusted at roundabouts or sign-          

       controlled intersections and apply only to continuous lanes.             

 _______________________________________________________________________________

RENTON AVENUE AND 51ST AVENUE SOUTH                                            

 PM PEAK                                                                        

 Intersection ID:           

             Stop Sign Controlled Intersection

 Table S.15 - CAPACITY AND LEVEL OF SERVICE

 --------------------------------------------------

  Mov     Mov    Total  Total    Deg.   Aver.   LOS

  No.     Typ    Flow    Cap.     of    Delay

                 (veh   (veh     Satn 

                   /h)    /h)    (v/c)  (sec)

 --------------------------------------------------

 West:  West Approach                

   12 L            283    165   1.715*  393.3    F 

   13 R            176    414   0.425    20.0    C 

               ------------------------------------

                   459    579   1.715   250.2    F 

 --------------------------------------------------

 South:  South Approach               

   32 LT           460   2395   0.192     3.1    A 

               ------------------------------------

                   460   2395   0.192     3.1    A 

 --------------------------------------------------

 North:  North Approach               

   42 T            493   1055   0.467     0.0    A 

   43 R            323    691   0.467     9.7    A 

               ------------------------------------

                   816   1746   0.467     3.8    A 

 --------------------------------------------------

  ALL VEHICLES:   1735   4871   1.715    68.8    F 

 --------------------------------------------------

      Level of Service calculations are based on                                

      average control delay including geometric delay (HCM criteria),

      independent of the current delay definition used.                         

      For the criteria, refer to the "Level of Service" topic in the            

      aaSIDRA Output Guide or the Output section of the on-line help.           

   *  Maximum v/c ratio, or critical green periods                              

 _______________________________________________________________________________

RENTON AVENUE AND 51ST AVENUE SOUTH                                            

 PM PEAK                                                                        

 Intersection ID:           

             Stop Sign Controlled Intersection

 Table D.3 - LANE QUEUES

 ---------------------------------------------------------------------------

         Deg.  Ovrfl.  Average (veh)           Percentile (veh)        Queue

  Lane   Satn  Queue -----------------  -----------------------------  Stor.

  No.      x    No     Nb1   Nb2    Nb    70%   85%   90%   95%   98%  Ratio

 ---------------------------------------------------------------------------

  West:  West Approach

  1 L   1.713  15.6    3.2  15.7  18.9   24.0  31.5  37.2  48.6  58.0   0.69

  2 R   0.425   0.2    0.9   0.2   1.2    2.2   2.6   3.0   3.7   4.3   0.05

 ---------------------------------------------------------------------------

  South:  South Approach

  1 L   0.150   0.0    0.2   0.0   0.2    0.4   0.5   0.6   0.7   0.9   0.23

  2 T   0.192   0.0    0.0   0.0   0.0    0.0   0.0   0.0   0.0   0.0   0.00

 ---------------------------------------------------------------------------

  North:  North Approach

  1 TR  0.467   0.0    0.0   0.0   0.0    0.0   0.0   0.0   0.0   0.0   0.00

 ---------------------------------------------------------------------------

      Values printed in this table are back of queue (vehicles).                

                         --- End of aaSIDRA Output ---

                Akcelik & Associates Pty Ltd - aaSIDRA 2.0.0.205

               ---------------------------------------------------

               wallwork                  Registered User No. a0172 

               Licence Type: Professional, Multi Computer

               Time and Date of Analysis    2:08 PM, Aug  6,2002

 Filename: D:\Project files\Seattle\Rainier Beach\Option 1\StopatROXBURYPM.OUT

 RENTON AVENUE AND ROXBURY STREET S.                                               

 PM PEAK                                                                        

 Intersection ID:      

 aaTraffic SIDRA US Highway Capacity Manual (2000) Version

 RUN INFORMATION

 ---------------

 * Basic Parameters:

   Intersection Type: Unsignalised - Two-Way Stop Control

   Driving on the right-hand side of the road

   Input data specified in US units

   Default Values File No. 11

   Peak flow period (for performance): 15 minutes

   Unit time (for volumes): 60 minutes (Total Flow Period)

   Delay definition: Control delay

                     Geometric delay included

   HCM Delay and Queue Models option selected

   Level of Service based on: Delay (HCM method)

   Queue definition: Back of queue, 95th Percentile

 _______________________________________________________________________________

 RENTON AVENUE AND ROXBURY STREET S.                                               

 PM PEAK                                                                        

 Table S.0 - TRAFFIC FLOW DATA

 ------------------------------------------------------------------------

        Mov              Left       Through       Right     Flow   Peak

        No.           ---------    ---------    ---------   Scale  Flow

                       LV    HV     LV    HV     LV    HV          Factor

 ------------------------------------------------------------------------

 VEHICLES       Demand flows in veh/hour as used by the program

 South:  South Approach

         32             0     0    285     6      0     0   1.00   0.90

         33             0     0      0     0      5     1   1.00   0.90

 ------------------------------------------------------------------------

 East:  East Approach

         22            11     1      0     0      0     0   1.00   0.90

         23             0     0      0     0    164     3   1.00   0.90

 ------------------------------------------------------------------------

 North:  North Approach

         42           103     2    660    13      0     0   1.00   0.90

 ------------------------------------------------------------------------

 Based on unit time =  60 minutes.

 Flow Scale and Peak Hour Factor effects included in flow values.

 _______________________________________________________________________________

 RENTON AVENUE AND ROXBURY STREET S.                                               

 PM PEAK                                                                        

 Intersection ID:           

             Stop Sign Controlled Intersection

 Table S.12A - FUEL CONSUMPTION, EMISSIONS AND COST - TOTAL

 --------------------------------------------------------------

   Mov            Fuel    Cost     HC      CO     NOX     CO2

   No.            Total   Total   Total   Total   Total   Total

                  gal/h  $/h      kg/h    kg/h    kg/h    kg/h

 --------------------------------------------------------------

 South:  South Approach               

    32 T           3.9    37.95   0.048    0.94   0.068    36.9

    33 R           0.1     1.07   0.002    0.10   0.003     1.2

                -----------------------------------------------

                   4.0    39.02   0.050    1.04   0.071    38.2

 --------------------------------------------------------------

 East:  East Approach                

    22 L           0.3     2.47   0.005    0.22   0.007     2.6

    23 R           3.9    34.51   0.064    3.11   0.091    36.6

                -----------------------------------------------

                   4.1    36.98   0.068    3.33   0.097    39.2

 --------------------------------------------------------------

 North:  North Approach               

    42 LT         11.3   106.66   0.147    4.05   0.212   107.1

                -----------------------------------------------

                  11.3   106.66   0.147    4.05   0.212   107.1

 --------------------------------------------------------------

  INTERSECTION:   19.5   182.66   0.265    8.43   0.380   184.5

 --------------------------------------------------------------

 PARAMETERS USED IN COST CALCULATIONS

 ------------------------------------

    Pump price of fuel ($/US gal)             =     1.600

    Fuel resource cost factor                 =      0.70

    Ratio of running cost to fuel cost        =       3.0

    Average income ($/h)                      =     17.00

    Time value factor                         =      0.40

    Average occupancy (persons/veh)           =       1.2

    Light vehicle mass (1000 lb)              =       3.1

    Heavy vehicle mass (1000 lb)              =      24.0

    Light vehicle idle fuel rate (US gal/h)   =     0.360

    Heavy vehicle idle fuel rate (US gal/h)   =     0.530

   The idle fuel and vehicle mass parameters given above are the default        

   values (data given in RIDES may override some of these parameters).          

 _______________________________________________________________________________

 RENTON AVENUE AND ROXBURY STREET S.                                               

 PM PEAK                                                                        

 Intersection ID:           

             Stop Sign Controlled Intersection

 Table S.14 - SUMMARY OF INPUT AND OUTPUT DATA

 --------------------------------------------------------------------------

  Lane   Demand Flow (veh/h)       Adj.  Eff Grn   Deg   Aver. Longest Shrt

  No.   --------------------  %HV  Basic  (secs)   Sat   Delay  Queue  Lane

           L    T    R   Tot       Satf. 1st 2nd    x    (sec)   (ft)  (ft)

 --------------------------------------------------------------------------

  South:  South Approach

 1 TR         291    6   297    2                 0.160    0.2     0       

         ------------------------------------------------------------------

           0  291    6   297    2                 0.160    0.2             

 --------------------------------------------------------------------------

  East:  East Approach

 1 LR     12       167   179    2                 0.306   13.8    54       

         ------------------------------------------------------------------

          12    0  167   179    2                 0.306   13.8    54       

 --------------------------------------------------------------------------

  North:  North Approach

 1 L     105             105    2                 0.106   10.8    11    80 

 2 T          673        673    2                 0.361    0.0     0       

         ------------------------------------------------------------------

         105  673    0   778    2                 0.361    1.5    11       

 ==========================================================================

  ALL VEHICLES          Total   %                  Max   Aver.   Max

                        Flow   HV                   X    Delay  Queue

                        1254    2                 0.361    2.9    54

 ==========================================================================

 Total flow period = 60 minutes.  Peak flow period = 15 minutes.

 Queue values in this table are 95% back of queue (feet).

 Note: Basic Saturation Flows are not adjusted at roundabouts or sign-          

       controlled intersections and apply only to continuous lanes.             

 _______________________________________________________________________________

RENTON AVENUE AND ROXBURY STREET S.                                               

 PM PEAK                                                                        

 Intersection ID:           

             Stop Sign Controlled Intersection

 Table S.15 - CAPACITY AND LEVEL OF SERVICE

 --------------------------------------------------

  Mov     Mov    Total  Total    Deg.   Aver.   LOS

  No.     Typ    Flow    Cap.     of    Delay

                 (veh   (veh     Satn 

                   /h)    /h)    (v/c)  (sec)

 --------------------------------------------------

 South:  South Approach               

   32 T            291   1813   0.161     0.0    A 

   33 R              6     37   0.162     9.7    A 

               ------------------------------------

                   297   1850   0.162     0.2    A 

 --------------------------------------------------

 East:  East Approach                

   22 L             12     39   0.308    13.8    B 

   23 R            167    546   0.306    13.8    B 

               ------------------------------------

                   179    585   0.308    13.8    B 

 --------------------------------------------------

 North:  North Approach               

   42 LT           778   2155<  0.361*    1.5    A 

               ------------------------------------

                   778   2155   0.361     1.5    A 

 --------------------------------------------------

  ALL VEHICLES:   1254   5291   0.361     2.9    A 

 --------------------------------------------------

      Level of Service calculations are based on                                

      average control delay including geometric delay (HCM criteria),

      independent of the current delay definition used.                         

      For the criteria, refer to the "Level of Service" topic in the            

      aaSIDRA Output Guide or the Output section of the on-line help.           

   <  Reduced capacity due to a short lane effect                               

   *  Maximum v/c ratio, or critical green periods                              

 _______________________________________________________________________________

RENTON AVENUE AND ROXBURY STREET S.                                               

 PM PEAK                                                                        

 Intersection ID:           

             Stop Sign Controlled Intersection

 Table D.3 - LANE QUEUES

 ---------------------------------------------------------------------------

         Deg.  Ovrfl.  Average (veh)           Percentile (veh)        Queue

  Lane   Satn  Queue -----------------  -----------------------------  Stor.

  No.      x    No     Nb1   Nb2    Nb    70%   85%   90%   95%   98%  Ratio

 ---------------------------------------------------------------------------

  South:  South Approach

  1 TR  0.160   0.0    0.0   0.0   0.0    0.0   0.0   0.0   0.0   0.0   0.00

 ---------------------------------------------------------------------------

  East:  East Approach

  1 LR  0.306   0.0    0.6   0.0   0.7    1.2   1.5   1.7   2.1   2.4   0.03

 ---------------------------------------------------------------------------

  North:  North Approach

  1 L   0.106   0.0    0.1   0.0   0.1    0.3   0.3   0.4   0.4   0.5   0.14

  2 T   0.361   0.0    0.0   0.0   0.0    0.0   0.0   0.0   0.0   0.0   0.00

 ---------------------------------------------------------------------------

      Values printed in this table are back of queue (vehicles).                

                         --- End of aaSIDRA Output ---

OPTION 3

                Akcelik & Associates Pty Ltd - aaSIDRA 2.0.0.205

               ---------------------------------------------------

               wallwork                  Registered User No. a0172 

               Licence Type: Professional, Multi Computer

               Time and Date of Analysis    2:40 PM, Aug 12,2002

 Filename: D:\Project files\Seattle\Rainier Beach\Option 2\Stopat51PM.OUT

 RENTON AVENUE AND 51ST AVENUE                                                  

 PM PEAK   STOP ON 51ST                                                         

 Intersection ID:      

 aaTraffic SIDRA US Highway Capacity Manual (2000) Version

 RUN INFORMATION

 ---------------

 * Basic Parameters:

   Intersection Type: Unsignalised - Two-Way Stop Control

   Driving on the right-hand side of the road

   Input data specified in US units

   Default Values File No. 11

   Peak flow period (for performance): 15 minutes

   Unit time (for volumes): 60 minutes (Total Flow Period)

   Delay definition: Control delay

                     Geometric delay included

   HCM Delay and Queue Models option selected

   Level of Service based on: Delay (HCM method)

   Queue definition: Back of queue, 95th Percentile

 _______________________________________________________________________________

 RENTON AVENUE AND 51ST AVENUE                                                  

 PM PEAK   STOP ON 51ST                                                         

  Table S.0 - TRAFFIC FLOW DATA

 ------------------------------------------------------------------------

        Mov              Left       Through       Right     Flow   Peak

        No.           ---------    ---------    ---------   Scale  Flow

                       LV    HV     LV    HV     LV    HV          Factor

 ------------------------------------------------------------------------

 VEHICLES       Demand flows in veh/hour as used by the program

 SouthEast:  South East Approach

         72             0     0    355     7      0     0   1.00   0.92

         73             0     0      0     0    216     4   1.00   0.92

 ------------------------------------------------------------------------

 NorthEast:  North East Approach

         62           317     6      0     0      0     0   1.00   0.92

         63             0     0      0     0      5     1   1.00   0.92

 ------------------------------------------------------------------------

 NorthWest:  North West Approach

         82             2     1    466     9      0     0   1.00   0.92

 ------------------------------------------------------------------------

 Based on unit time =  60 minutes.

 Flow Scale and Peak Hour Factor effects included in flow values.

 _______________________________________________________________________________

 RENTON AVENUE AND 51ST AVENUE                                                  

 PM PEAK   STOP ON 51ST                                                         

 Intersection ID:           

             Stop Sign Controlled Intersection

 Table S.12A - FUEL CONSUMPTION, EMISSIONS AND COST - TOTAL

 --------------------------------------------------------------

   Mov            Fuel    Cost     HC      CO     NOX     CO2

   No.            Total   Total   Total   Total   Total   Total

                  gal/h  $/h      kg/h    kg/h    kg/h    kg/h

 --------------------------------------------------------------

 SouthEast:  South East Approach          

    72 T           4.6    49.07   0.058    1.28   0.071    43.2

    73 R           4.1    38.63   0.066    3.08   0.090    39.3

                -----------------------------------------------

                   8.7    87.70   0.124    4.37   0.161    82.5

 --------------------------------------------------------------

 NorthEast:  North East Approach          

    62 L          16.5   302.96   0.322    7.35   0.219   156.6

    63 R           0.3     5.75   0.006    0.15   0.004     3.1

                -----------------------------------------------

                  16.9   308.71   0.328    7.50   0.223   159.6

 --------------------------------------------------------------

 NorthWest:  North West Approach          

    82 LT          6.0    64.92   0.077    1.73   0.094    57.2

                -----------------------------------------------

                   6.0    64.92   0.077    1.73   0.094    57.2

 --------------------------------------------------------------

  INTERSECTION:   31.6   461.33   0.529   13.60   0.479   299.3

 --------------------------------------------------------------

 PARAMETERS USED IN COST CALCULATIONS

 ------------------------------------

    Pump price of fuel ($/US gal)             =     1.600

    Fuel resource cost factor                 =      0.70

    Ratio of running cost to fuel cost        =       3.0

    Average income ($/h)                      =     17.00

    Time value factor                         =      0.40

    Average occupancy (persons/veh)           =       1.2

    Light vehicle mass (1000 lb)              =       3.1

    Heavy vehicle mass (1000 lb)              =      24.0

    Light vehicle idle fuel rate (US gal/h)   =     0.360

    Heavy vehicle idle fuel rate (US gal/h)   =     0.530

   The idle fuel and vehicle mass parameters given above are the default        

   values (data given in RIDES may override some of these parameters).          

 _______________________________________________________________________________

 RENTON AVENUE AND 51ST AVENUE                                                  

 PM PEAK   STOP ON 51ST                                                         

 Intersection ID:           

             Stop Sign Controlled Intersection

 Table S.14 - SUMMARY OF INPUT AND OUTPUT DATA

 --------------------------------------------------------------------------

  Lane   Demand Flow (veh/h)       Adj.  Eff Grn   Deg   Aver. Longest Shrt

  No.   --------------------  %HV  Basic  (secs)   Sat   Delay  Queue  Lane

           L    T    R   Tot       Satf. 1st 2nd    x    (sec)   (ft)  (ft)

 --------------------------------------------------------------------------

  SouthEast:  South East Approach

 1 T          362        362    2                 0.194    0.0     0       

 2 R               220   220    2                 0.138    8.5     0   800 

         ------------------------------------------------------------------

           0  362  220   582    2                 0.194    3.2             

 --------------------------------------------------------------------------

  NorthEast:  North East Approach

 1 LR    323         6   329    2                 1.496  286.1  1179       

         ------------------------------------------------------------------

         323    0    6   329    2                 1.496  286.1  1179       

 --------------------------------------------------------------------------

  NorthWest:  North West Approach

 1 L       3               3   33                 0.007   13.1     1    80 

 2 T          475        475    2                 0.255    0.0     0       

         ------------------------------------------------------------------

           3  475    0   478    2                 0.255    0.1     1       

 ==========================================================================

  ALL VEHICLES          Total   %                  Max   Aver.   Max

                        Flow   HV                   X    Delay  Queue

                        1389    2                 1.500   69.1  1179

 ==========================================================================

 Total flow period = 60 minutes.  Peak flow period = 15 minutes.

 Queue values in this table are 95% back of queue (feet).

 Note: Basic Saturation Flows are not adjusted at roundabouts or sign-          

       controlled intersections and apply only to continuous lanes.             

 _______________________________________________________________________________

RENTON AVENUE AND 51ST AVENUE                                                  

 PM PEAK   STOP ON 51ST                                                         

 Intersection ID:           

             Stop Sign Controlled Intersection

 Table S.15 - CAPACITY AND LEVEL OF SERVICE

 --------------------------------------------------

  Mov     Mov    Total  Total    Deg.   Aver.   LOS

  No.     Typ    Flow    Cap.     of    Delay

                 (veh   (veh     Satn 

                   /h)    /h)    (v/c)  (sec)

 --------------------------------------------------

 SouthEast:  South East Approach          

   72 T            362   1864   0.194     0.0    A 

   73 R            220   1595   0.138     8.5    A 

               ------------------------------------

                   582   3459   0.194     3.2    A 

 --------------------------------------------------

 NorthEast:  North East Approach          

   62 L            323    216   1.495   286.1    F 

   63 R              6      4   1.500*  286.1    F 

               ------------------------------------

                   329    220   1.500   286.1    F 

 --------------------------------------------------

 NorthWest:  North West Approach          

   82 LT           478   1876   0.255     0.1    A 

               ------------------------------------

                   478   1876   0.255     0.1    A 

 --------------------------------------------------

  ALL VEHICLES:   1389   5966   1.500    69.1    F 

 --------------------------------------------------

      Level of Service calculations are based on                                

      average control delay including geometric delay (HCM criteria),

      independent of the current delay definition used.                         

      For the criteria, refer to the "Level of Service" topic in the            

      aaSIDRA Output Guide or the Output section of the on-line help.           

   *  Maximum v/c ratio, or critical green periods                              

 _______________________________________________________________________________

RENTON AVENUE AND 51ST AVENUE                                                  

 PM PEAK   STOP ON 51ST                                                         

 Intersection ID:           

             Stop Sign Controlled Intersection

 Table D.3 - LANE QUEUES

 ---------------------------------------------------------------------------

         Deg.  Ovrfl.  Average (veh)           Percentile (veh)        Queue

  Lane   Satn  Queue -----------------  -----------------------------  Stor.

  No.      x    No     Nb1   Nb2    Nb    70%   85%   90%   95%   98%  Ratio

 ---------------------------------------------------------------------------

  SouthEast:  South East Approach

  1 T   0.194   0.0    0.0   0.0   0.0    0.0   0.0   0.0   0.0   0.0   0.00

  2 R   0.138   0.0    0.0   0.0   0.0    0.0   0.0   0.0   0.0   0.0   0.00

 ---------------------------------------------------------------------------

  NorthEast:  North East Approach

  1 LR  1.496  14.8    3.0  15.0  18.0   22.9  30.2  35.6  46.4  55.4   0.66

 ---------------------------------------------------------------------------

  NorthWest:  North West Approach

  1 L   0.007   0.0    0.0   0.0   0.0    0.0   0.0   0.0   0.0   0.0   0.01

  2 T   0.255   0.0    0.0   0.0   0.0    0.0   0.0   0.0   0.0   0.0   0.00

 ---------------------------------------------------------------------------

      Values printed in this table are back of queue (vehicles).                

                         --- End of aaSIDRA Output ---

                Akcelik & Associates Pty Ltd - aaSIDRA 2.0.0.205

               ---------------------------------------------------

               wallwork                  Registered User No. a0172 

               Licence Type: Professional, Multi Computer

               Time and Date of Analysis    2:35 PM, Aug  6,2002

 Filename: D:\Project files\Seattle\Rainier Beach\Option 2\51southrbtPM.OUT

 RENTON AVENUE AND 51ST AVENUE SOUTH                                            

 PM PEAK         ROUNDABOUT                                                     

 Intersection ID:      

 aaTraffic SIDRA US Highway Capacity Manual (2000) Version

 RUN INFORMATION

 ---------------

 * Basic Parameters:

   Intersection Type: Roundabout

   Driving on the right-hand side of the road

   Input data specified in US units

   Default Values File No. 11

   Peak flow period (for performance): 15 minutes

   Unit time (for volumes): 60 minutes (Total Flow Period)

   Delay definition: Control delay

                     Geometric delay included

   HCM Delay and Queue Models option selected

   Level of Service based on: Delay (HCM method)

   Queue definition: Back of queue, 95th Percentile

 _______________________________________________________________________________

 RENTON AVENUE AND 51ST AVENUE SOUTH                                            

 PM PEAK         ROUNDABOUT                                                     

 Table S.0 - TRAFFIC FLOW DATA

 ------------------------------------------------------------------------

        Mov              Left       Through       Right     Flow   Peak

        No.           ---------    ---------    ---------   Scale  Flow

                       LV    HV     LV    HV     LV    HV          Factor

 ------------------------------------------------------------------------

 VEHICLES       Demand flows in veh/hour as used by the program

 West:  West Approach

         12           277     6      0     0    172     4   1.00   0.90

 ------------------------------------------------------------------------

 South:  South Approach

         32           100     2    351     7      0     0   1.00   0.90

 ------------------------------------------------------------------------

 North:  North Approach

         42             0     0    483    10      0     0   1.00   0.90

         43             0     0      0     0    317     6   1.00   0.90

 ------------------------------------------------------------------------

 Based on unit time =  60 minutes.

 Flow Scale and Peak Hour Factor effects included in flow values.

 _______________________________________________________________________________

 RENTON AVENUE AND 51ST AVENUE SOUTH                                            

 PM PEAK         ROUNDABOUT                                                     

 Intersection ID:           

             Roundabout

 Table R.0 - ROUNDABOUT BASIC PARAMETERS

 -----------------------------------------------------------------------------

                                                Circulating/Exiting Stream

  Cent   Circ   Insc  No.of  No.of  Av.Ent  ----------------------------------

 Island  Width  Diam. Circ.  Entry  Lane    Flow   %HV  Adjust. %Exit  Cap.

  Diam                Lanes  Lanes  Width   (veh/        Flow    Incl. Constr.

  (ft)   (ft)   (ft)                (ft)      h)        (pcu/h)        Effect

 -----------------------------------------------------------------------------

 West:  West Approach

   60     20    100     1      1    12.00    493   2.0    493      0      N

 -----------------------------------------------------------------------------

 South:  South Approach

   60     20    100     1      1    12.00    282   2.0    282      0      N

 -----------------------------------------------------------------------------

 North:  North Approach

   60     20    100     1      1    12.00    102   2.0    102      0      N

 -----------------------------------------------------------------------------

 _______________________________________________________________________________

 RENTON AVENUE AND 51ST AVENUE SOUTH                                            

 PM PEAK         ROUNDABOUT                                                     

 Intersection ID:           

             Roundabout

 Table R.1 - ROUNDABOUT GAP ACCEPTANCE PARAMETERS

 ---------------------------------------------------------------------

 Turn  Lane    Lane        Circ/   Intra-    Prop.   Critical  Follow

        No.    Type        Exit    Bunch    Bunched    Gap       Up

                           Flow    Headway  Vehicles   (s)     Headway

                          (pcu/h)    (s)                         (s)

 ---------------------------------------------------------------------

 West:  West Approach

 Left   1   Dominant        493     2.00    0.496     4.81      2.48 

 Right  1   Dominant        493     2.00    0.496     4.81      2.48 

 ---------------------------------------------------------------------

 South:  South Approach

 Left   1   Dominant        282     2.00    0.324     4.66      2.32 

 Thru   1   Dominant        282     2.00    0.324     4.66      2.32 

 ---------------------------------------------------------------------

 North:  North Approach

 Thru   1   Dominant        102     2.00    0.132     3.87      1.87 

 Right  1   Dominant        102     2.00    0.132     3.87      1.87 

 ---------------------------------------------------------------------

 _______________________________________________________________________________

 RENTON AVENUE AND 51ST AVENUE SOUTH                                            

 PM PEAK         ROUNDABOUT                                                     

 Intersection ID:           

             Roundabout

 Table S.12A - FUEL CONSUMPTION, EMISSIONS AND COST - TOTAL

 --------------------------------------------------------------

   Mov            Fuel    Cost     HC      CO     NOX     CO2

   No.            Total   Total   Total   Total   Total   Total

                  gal/h  $/h      kg/h    kg/h    kg/h    kg/h

 --------------------------------------------------------------

 West:  West Approach                

    12 LR         10.3    88.12   0.167    8.36   0.245    97.5

                -----------------------------------------------

                  10.3    88.12   0.167    8.36   0.245    97.5

 --------------------------------------------------------------

 South:  South Approach               

    32 LT          9.5    79.71   0.149    7.41   0.227    90.3

                -----------------------------------------------

                   9.5    79.71   0.149    7.41   0.227    90.3

 --------------------------------------------------------------

 North:  North Approach               

    42 T           9.7    81.82   0.149    7.22   0.229    92.2

    43 R           6.7    55.33   0.106    5.30   0.159    63.1

                -----------------------------------------------

                  16.4   137.15   0.256   12.52   0.388   155.3

 --------------------------------------------------------------

  INTERSECTION:   36.2   304.98   0.572   28.29   0.860   343.1

 --------------------------------------------------------------

 PARAMETERS USED IN COST CALCULATIONS

 ------------------------------------

    Pump price of fuel ($/US gal)             =     1.600

    Fuel resource cost factor                 =      0.70

    Ratio of running cost to fuel cost        =       3.0

    Average income ($/h)                      =     17.00

    Time value factor                         =      0.40

    Average occupancy (persons/veh)           =       1.2

    Light vehicle mass (1000 lb)              =       3.1

    Heavy vehicle mass (1000 lb)              =      24.0

    Light vehicle idle fuel rate (US gal/h)   =     0.360

    Heavy vehicle idle fuel rate (US gal/h)   =     0.530

   The idle fuel and vehicle mass parameters given above are the default        

   values (data given in RIDES may override some of these parameters).          

 _______________________________________________________________________________

RENTON AVENUE AND 51ST AVENUE SOUTH                                            

 PM PEAK         ROUNDABOUT                                                     

 Intersection ID:           

             Roundabout

 Table S.14 - SUMMARY OF INPUT AND OUTPUT DATA

 --------------------------------------------------------------------------

  Lane   Demand Flow (veh/h)       Adj.  Eff Grn   Deg   Aver. Longest Shrt

  No.   --------------------  %HV  Basic  (secs)   Sat   Delay  Queue  Lane

           L    T    R   Tot       Satf. 1st 2nd    x    (sec)   (ft)  (ft)

 --------------------------------------------------------------------------

  West:  West Approach

 1 LR    283       176   459    2                 0.526   16.2   127       

         ------------------------------------------------------------------

         283    0  176   459    2                 0.526   16.2   127       

 --------------------------------------------------------------------------

  South:  South Approach

 1 LT    102  358        460    2                 0.412   10.0    82       

         ------------------------------------------------------------------

         102  358    0   460    2                 0.412   10.0    82       

 --------------------------------------------------------------------------

  North:  North Approach

 1 TR         493  323   816    2                 0.475    7.7   107       

         ------------------------------------------------------------------

           0  493  323   816    2                 0.475    7.7   107       

 ==========================================================================

  ALL VEHICLES          Total   %                  Max   Aver.   Max

                        Flow   HV                   X    Delay  Queue

                        1735    2                 0.526   10.5   127

 ==========================================================================

 Total flow period = 60 minutes.  Peak flow period = 15 minutes.

 Queue values in this table are 95% back of queue (feet).

 Note: Basic Saturation Flows are not adjusted at roundabouts or sign-          

       controlled intersections and apply only to continuous lanes.             

 _______________________________________________________________________________

 RENTON AVENUE AND 51ST AVENUE SOUTH                                            

 PM PEAK         ROUNDABOUT                                                     

 Table S.15 - CAPACITY AND LEVEL OF SERVICE

 --------------------------------------------------

  Mov     Mov    Total  Total    Deg.   Aver.   LOS

  No.     Typ    Flow    Cap.     of    Delay

                 (veh   (veh     Satn 

                   /h)    /h)    (v/c)  (sec)

 --------------------------------------------------

 West:  West Approach                

   12 LR           459    873   0.526*   16.2    B 

               ------------------------------------

                   459    873   0.526    16.2    B 

 --------------------------------------------------

 South:  South Approach               

   32 LT           460   1116   0.412    10.0    A 

               ------------------------------------

                   460   1116   0.412    10.0    A 

 --------------------------------------------------

 North:  North Approach               

   42 T            493   1037   0.475     7.1    A 

   43 R            323    680   0.475     8.5    A 

               ------------------------------------

                   816   1717   0.475     7.7    A 

 --------------------------------------------------

  ALL VEHICLES:   1735   3706   0.526    10.5    B 

 --------------------------------------------------

      Level of Service calculations are based on                                

      average control delay including geometric delay (HCM criteria),

      independent of the current delay definition used.                         

      For the criteria, refer to the "Level of Service" topic in the            

      aaSIDRA Output Guide or the Output section of the on-line help.           

   *  Maximum v/c ratio, or critical green periods                              

 _______________________________________________________________________________

 RENTON AVENUE AND 51ST AVENUE SOUTH                                            

 PM PEAK         ROUNDABOUT                                                     

 Table D.3 - LANE QUEUES

 ---------------------------------------------------------------------------

         Deg.  Ovrfl.  Average (veh)           Percentile (veh)        Queue

  Lane   Satn  Queue -----------------  -----------------------------  Stor.

  No.      x    No     Nb1   Nb2    Nb    70%   85%   90%   95%   98%  Ratio

 ---------------------------------------------------------------------------

  West:  West Approach

  1 LR  0.526   0.1    1.5   0.2   1.6    2.9   3.5   4.0   5.0   5.8   0.07

 ---------------------------------------------------------------------------

  South:  South Approach

  1 LT  0.412   0.0    1.0   0.0   1.0    1.9   2.3   2.6   3.2   3.8   0.05

 ---------------------------------------------------------------------------

  North:  North Approach

  1 TR  0.475   0.0    1.4   0.0   1.4    2.4   3.0   3.4   4.2   4.9   0.06

 ---------------------------------------------------------------------------

      Values printed in this table are back of queue (vehicles).                

                         --- End of aaSIDRA Output ---

                Akcelik & Associates Pty Ltd - aaSIDRA 2.0.0.205

               ---------------------------------------------------

               wallwork                  Registered User No. a0172 

               Licence Type: Professional, Multi Computer

               Time and Date of Analysis    2:08 PM, Aug  6,2002

 Filename: D:\Project files\Seattle\Rainier Beach\Option 1\StopatROXBURYPM.OUT

 RENTON AVENUE AND ROXBURY STREET S.                                               

 PM PEAK                                                                        

 Intersection ID:      

 aaTraffic SIDRA US Highway Capacity Manual (2000) Version

 RUN INFORMATION

 ---------------

 * Basic Parameters:

   Intersection Type: Unsignalised - Two-Way Stop Control

   Driving on the right-hand side of the road

   Input data specified in US units

   Default Values File No. 11

   Peak flow period (for performance): 15 minutes

   Unit time (for volumes): 60 minutes (Total Flow Period)

   Delay definition: Control delay

                     Geometric delay included

   HCM Delay and Queue Models option selected

   Level of Service based on: Delay (HCM method)

   Queue definition: Back of queue, 95th Percentile

 _______________________________________________________________________________

 RENTON AVENUE AND ROXBURY STREET S.                                               

 PM PEAK                                                                        

              Stop Sign Controlled Intersection

 Table S.0 - TRAFFIC FLOW DATA

 ------------------------------------------------------------------------

        Mov              Left       Through       Right     Flow   Peak

        No.           ---------    ---------    ---------   Scale  Flow

                       LV    HV     LV    HV     LV    HV          Factor

 ------------------------------------------------------------------------

 VEHICLES       Demand flows in veh/hour as used by the program

 South:  South Approach

         32             0     0    285     6      0     0   1.00   0.90

         33             0     0      0     0      5     1   1.00   0.90

 ------------------------------------------------------------------------

 East:  East Approach

         22            11     1      0     0      0     0   1.00   0.90

         23             0     0      0     0    164     3   1.00   0.90

 ------------------------------------------------------------------------

 North:  North Approach

         42           103     2    660    13      0     0   1.00   0.90

 ------------------------------------------------------------------------

 Based on unit time =  60 minutes.

 Flow Scale and Peak Hour Factor effects included in flow values.

 _______________________________________________________________________________

 RENTON AVENUE AND ROXBURY STREET S.                                               

 PM PEAK                                                                        

 Intersection ID:           

             Stop Sign Controlled Intersection

 Table S.12A - FUEL CONSUMPTION, EMISSIONS AND COST - TOTAL

 --------------------------------------------------------------

   Mov            Fuel    Cost     HC      CO     NOX     CO2

   No.            Total   Total   Total   Total   Total   Total

                  gal/h  $/h      kg/h    kg/h    kg/h    kg/h

 --------------------------------------------------------------

 South:  South Approach               

    32 T           3.9    37.95   0.048    0.94   0.068    36.9

    33 R           0.1     1.07   0.002    0.10   0.003     1.2

                -----------------------------------------------

                   4.0    39.02   0.050    1.04   0.071    38.2

 --------------------------------------------------------------

 East:  East Approach                

    22 L           0.3     2.47   0.005    0.22   0.007     2.6

    23 R           3.9    34.51   0.064    3.11   0.091    36.6

                -----------------------------------------------

                   4.1    36.98   0.068    3.33   0.097    39.2

 --------------------------------------------------------------

 North:  North Approach               

    42 LT         11.3   106.66   0.147    4.05   0.212   107.1

                -----------------------------------------------

                  11.3   106.66   0.147    4.05   0.212   107.1

 --------------------------------------------------------------

  INTERSECTION:   19.5   182.66   0.265    8.43   0.380   184.5

 --------------------------------------------------------------

 PARAMETERS USED IN COST CALCULATIONS

 ------------------------------------

    Pump price of fuel ($/US gal)             =     1.600

    Fuel resource cost factor                 =      0.70

    Ratio of running cost to fuel cost        =       3.0

    Average income ($/h)                      =     17.00

    Time value factor                         =      0.40

    Average occupancy (persons/veh)           =       1.2

    Light vehicle mass (1000 lb)              =       3.1

    Heavy vehicle mass (1000 lb)              =      24.0

    Light vehicle idle fuel rate (US gal/h)   =     0.360

    Heavy vehicle idle fuel rate (US gal/h)   =     0.530

   The idle fuel and vehicle mass parameters given above are the default        

   values (data given in RIDES may override some of these parameters).          

 _______________________________________________________________________________

RENTON AVENUE AND ROXBURY STREET S.                                               

 PM PEAK                                                                        

 Intersection ID:           

             Stop Sign Controlled Intersection

 Table S.14 - SUMMARY OF INPUT AND OUTPUT DATA

 --------------------------------------------------------------------------

  Lane   Demand Flow (veh/h)       Adj.  Eff Grn   Deg   Aver. Longest Shrt

  No.   --------------------  %HV  Basic  (secs)   Sat   Delay  Queue  Lane

           L    T    R   Tot       Satf. 1st 2nd    x    (sec)   (ft)  (ft)

 --------------------------------------------------------------------------

  South:  South Approach

 1 TR         291    6   297    2                 0.160    0.2     0       

         ------------------------------------------------------------------

           0  291    6   297    2                 0.160    0.2             

 --------------------------------------------------------------------------

  East:  East Approach

 1 LR     12       167   179    2                 0.306   13.8    54       

         ------------------------------------------------------------------

          12    0  167   179    2                 0.306   13.8    54       

 --------------------------------------------------------------------------

  North:  North Approach

 1 L     105             105    2                 0.106   10.8    11    80 

 2 T          673        673    2                 0.361    0.0     0       

         ------------------------------------------------------------------

         105  673    0   778    2                 0.361    1.5    11       

 ==========================================================================

  ALL VEHICLES          Total   %                  Max   Aver.   Max

                        Flow   HV                   X    Delay  Queue

                        1254    2                 0.361    2.9    54

 ==========================================================================

 Total flow period = 60 minutes.  Peak flow period = 15 minutes.

 Queue values in this table are 95% back of queue (feet).

 Note: Basic Saturation Flows are not adjusted at roundabouts or sign-          

       controlled intersections and apply only to continuous lanes.             

 _______________________________________________________________________________

RENTON AVENUE AND ROXBURY STREET S.                                               

 PM PEAK                                                                        

 Intersection ID:           

             Stop Sign Controlled Intersection

 Table S.15 - CAPACITY AND LEVEL OF SERVICE

 --------------------------------------------------

  Mov     Mov    Total  Total    Deg.   Aver.   LOS

  No.     Typ    Flow    Cap.     of    Delay

                 (veh   (veh     Satn 

                   /h)    /h)    (v/c)  (sec)

 --------------------------------------------------

 South:  South Approach               

   32 T            291   1813   0.161     0.0    A 

   33 R              6     37   0.162     9.7    A 

               ------------------------------------

                   297   1850   0.162     0.2    A 

 --------------------------------------------------

 East:  East Approach                

   22 L             12     39   0.308    13.8    B 

   23 R            167    546   0.306    13.8    B 

               ------------------------------------

                   179    585   0.308    13.8    B 

 --------------------------------------------------

 North:  North Approach               

   42 LT           778   2155<  0.361*    1.5    A 

               ------------------------------------

                   778   2155   0.361     1.5    A 

 --------------------------------------------------

  ALL VEHICLES:   1254   5291   0.361     2.9    A 

 --------------------------------------------------

      Level of Service calculations are based on                                

      average control delay including geometric delay (HCM criteria),

      independent of the current delay definition used.                         

      For the criteria, refer to the "Level of Service" topic in the            

      aaSIDRA Output Guide or the Output section of the on-line help.           

   <  Reduced capacity due to a short lane effect                               

   *  Maximum v/c ratio, or critical green periods                              

 _______________________________________________________________________________

RENTON AVENUE AND ROXBURY STREET S.                                               

 PM PEAK                                                                        

 Intersection ID:           

             Stop Sign Controlled Intersection

 Table D.3 - LANE QUEUES

 ---------------------------------------------------------------------------

         Deg.  Ovrfl.  Average (veh)           Percentile (veh)        Queue

  Lane   Satn  Queue -----------------  -----------------------------  Stor.

  No.      x    No     Nb1   Nb2    Nb    70%   85%   90%   95%   98%  Ratio

 ---------------------------------------------------------------------------

  South:  South Approach

  1 TR  0.160   0.0    0.0   0.0   0.0    0.0   0.0   0.0   0.0   0.0   0.00

 ---------------------------------------------------------------------------

  East:  East Approach

  1 LR  0.306   0.0    0.6   0.0   0.7    1.2   1.5   1.7   2.1   2.4   0.03

 ---------------------------------------------------------------------------

  North:  North Approach

  1 L   0.106   0.0    0.1   0.0   0.1    0.3   0.3   0.4   0.4   0.5   0.14

  2 T   0.361   0.0    0.0   0.0   0.0    0.0   0.0   0.0   0.0   0.0   0.00

 ---------------------------------------------------------------------------

      Values printed in this table are back of queue (vehicles).                

                         --- End of aaSIDRA Output ---

OPTION 4

                Akcelik & Associates Pty Ltd - aaSIDRA 2.0.0.205

               ---------------------------------------------------

               wallwork                  Registered User No. a0172 

               Licence Type: Professional, Multi Computer

               Time and Date of Analysis    2:32 PM, Aug  6,2002

 Filename: D:\Project files\Seattle\Rainier Beach\Option 1\51RBTPM.OUT

 RENTON AVENUE                                                                  

 PM PEAK     ROUNDABOUT                                                         

 Intersection ID:      

 aaTraffic SIDRA US Highway Capacity Manual (2000) Version

 RUN INFORMATION

 ---------------

 * Basic Parameters:

   Intersection Type: Roundabout

   Driving on the right-hand side of the road

   Input data specified in US units

   Default Values File No. 11

   Peak flow period (for performance): 15 minutes

   Unit time (for volumes): 60 minutes (Total Flow Period)

   Delay definition: Control delay

                     Geometric delay included

   HCM Delay and Queue Models option selected

   Level of Service based on: Delay (HCM method)

   Queue definition: Back of queue, 95th Percentile

 _______________________________________________________________________________

 RENTON AVENUE                                                                  

 PM PEAK     ROUNDABOUT                                                         

 Table S.0 - TRAFFIC FLOW DATA

 ------------------------------------------------------------------------

        Mov              Left       Through       Right     Flow   Peak

        No.           ---------    ---------    ---------   Scale  Flow

                       LV    HV     LV    HV     LV    HV          Factor

 ------------------------------------------------------------------------

 VEHICLES       Demand flows in veh/hour as used by the program

 South:  South Approach

         32             0     0    355     7    216     4   1.00   0.92

 ------------------------------------------------------------------------

 East:  East Approach

         22           317     6      0     0      0     0   1.00   0.92

         23             0     0      0     0      5     1   1.00   0.92

 ------------------------------------------------------------------------

 North:  North Approach

         42             2     1    466     9      0     0   1.00   0.92

 ------------------------------------------------------------------------

 Based on unit time =  60 minutes.

 Flow Scale and Peak Hour Factor effects included in flow values.

 _______________________________________________________________________________

 RENTON AVENUE                                                                  

 PM PEAK     ROUNDABOUT                                                         

 Intersection ID:           

             Roundabout

 Table R.0 - ROUNDABOUT BASIC PARAMETERS

 -----------------------------------------------------------------------------

                                                Circulating/Exiting Stream

  Cent   Circ   Insc  No.of  No.of  Av.Ent  ----------------------------------

 Island  Width  Diam. Circ.  Entry  Lane    Flow   %HV  Adjust. %Exit  Cap.

  Diam                Lanes  Lanes  Width   (veh/        Flow    Incl. Constr.

  (ft)   (ft)   (ft)                (ft)      h)        (pcu/h)        Effect

 -----------------------------------------------------------------------------

 South:  South Approach

   60     20    100     1      1    12.00      0   0.0      0      0      N

 -----------------------------------------------------------------------------

 East:  East Approach

   60     20    100     1      1    12.00    362   2.0    362      0      N

 -----------------------------------------------------------------------------

 North:  North Approach

   60     20    100     1      1    12.00    324   2.0    324      0      N

 -----------------------------------------------------------------------------

 _______________________________________________________________________________

 RENTON AVENUE                                                                  

 PM PEAK     ROUNDABOUT                                                         

 Intersection ID:           

             Roundabout

 Table R.1 - ROUNDABOUT GAP ACCEPTANCE PARAMETERS

 ---------------------------------------------------------------------

 Turn  Lane    Lane        Circ/   Intra-    Prop.   Critical  Follow

        No.    Type        Exit    Bunch    Bunched    Gap       Up

                           Flow    Headway  Vehicles   (s)     Headway

                          (pcu/h)    (s)                         (s)

 ---------------------------------------------------------------------

 South:  South Approach

 Thru   1   Dominant          2     2.00    0.003     3.78      1.80 

 Right  1   Dominant          2     2.00    0.003     3.78      1.80 

 ---------------------------------------------------------------------

 East:  East Approach

 Left   1   Dominant        362     2.00    0.395     4.93      2.49 

 Right  1   Dominant        362     2.00    0.395     4.93      2.49 

 ---------------------------------------------------------------------

 North:  North Approach

 Left   1   Dominant        324     2.00    0.362     4.72      2.37 

 Thru   1   Dominant        324     2.00    0.362     4.72      2.37 

 ---------------------------------------------------------------------

 _______________________________________________________________________________

RENTON AVENUE                                                                  

 PM PEAK     ROUNDABOUT                                                         

 Intersection ID:           

             Roundabout

 Table S.12A - FUEL CONSUMPTION, EMISSIONS AND COST - TOTAL

 --------------------------------------------------------------

   Mov            Fuel    Cost     HC      CO     NOX     CO2

   No.            Total   Total   Total   Total   Total   Total

                  gal/h  $/h      kg/h    kg/h    kg/h    kg/h

 --------------------------------------------------------------

 South:  South Approach               

    32 TR          9.9    94.39   0.147    6.34   0.204    93.3

                -----------------------------------------------

                   9.9    94.39   0.147    6.34   0.204    93.3

 --------------------------------------------------------------

 East:  East Approach                

    22 L           6.5    61.82   0.103    4.80   0.140    61.2

    23 R           0.1     1.01   0.002    0.08   0.002     1.0

                -----------------------------------------------

                   6.6    62.83   0.105    4.88   0.142    62.3

 --------------------------------------------------------------

 North:  North Approach               

    42 LT          8.5    78.27   0.128    5.89   0.184    80.2

                -----------------------------------------------

                   8.5    78.27   0.128    5.89   0.184    80.2

 --------------------------------------------------------------

  INTERSECTION:   24.9   235.49   0.380   17.11   0.530   235.8

 --------------------------------------------------------------

 PARAMETERS USED IN COST CALCULATIONS

 ------------------------------------

    Pump price of fuel ($/US gal)             =     1.600

    Fuel resource cost factor                 =      0.70

    Ratio of running cost to fuel cost        =       3.0

    Average income ($/h)                      =     17.00

    Time value factor                         =      0.40

    Average occupancy (persons/veh)           =       1.2

    Light vehicle mass (1000 lb)              =       3.1

    Heavy vehicle mass (1000 lb)              =      24.0

    Light vehicle idle fuel rate (US gal/h)   =     0.360

    Heavy vehicle idle fuel rate (US gal/h)   =     0.530

   The idle fuel and vehicle mass parameters given above are the default        

   values (data given in RIDES may override some of these parameters).          

 _______________________________________________________________________________

RENTON AVENUE                                                                  

 PM PEAK     ROUNDABOUT                                                         

 Intersection ID:           

             Roundabout

 Table S.14 - SUMMARY OF INPUT AND OUTPUT DATA

 --------------------------------------------------------------------------

  Lane   Demand Flow (veh/h)       Adj.  Eff Grn   Deg   Aver. Longest Shrt

  No.   --------------------  %HV  Basic  (secs)   Sat   Delay  Queue  Lane

           L    T    R   Tot       Satf. 1st 2nd    x    (sec)   (ft)  (ft)

 --------------------------------------------------------------------------

  South:  South Approach

 1 TR         362  220   582    2                 0.299    5.5    56       

         ------------------------------------------------------------------

           0  362  220   582    2                 0.299    5.5    56       

 --------------------------------------------------------------------------

  East:  East Approach

 1 LR    323         6   329    2                 0.326   14.1    65       

         ------------------------------------------------------------------

         323    0    6   329    2                 0.326   14.1    65       

 --------------------------------------------------------------------------

  North:  North Approach

 1 LT      3  475        478    2                 0.451    7.3    93       

         ------------------------------------------------------------------

           3  475    0   478    2                 0.451    7.3    93       

 ==========================================================================

  ALL VEHICLES          Total   %                  Max   Aver.   Max

                        Flow   HV                   X    Delay  Queue

                        1389    2                 0.451    8.2    93

 ==========================================================================

 Total flow period = 60 minutes.  Peak flow period = 15 minutes.

 Queue values in this table are 95% back of queue (feet).

 Note: Basic Saturation Flows are not adjusted at roundabouts or sign-          

       controlled intersections and apply only to continuous lanes.             

 _______________________________________________________________________________

RENTON AVENUE                                                                  

 PM PEAK     ROUNDABOUT                                                         

 Table S.15 - CAPACITY AND LEVEL OF SERVICE

 --------------------------------------------------

  Mov     Mov    Total  Total    Deg.   Aver.   LOS

  No.     Typ    Flow    Cap.     of    Delay

                 (veh   (veh     Satn 

                   /h)    /h)    (v/c)  (sec)

 --------------------------------------------------

 South:  South Approach               

   32 TR           582   1949   0.299     5.5    A 

               ------------------------------------

                   582   1949   0.299     5.5    A 

 --------------------------------------------------

 East:  East Approach                

   22 L            323    990   0.326    14.2    B 

   23 R              6     18   0.333     9.0    A 

               ------------------------------------

                   329   1008   0.333    14.1    B 

 --------------------------------------------------

 North:  North Approach               

   42 LT           478   1060   0.451*    7.3    A 

               ------------------------------------

                   478   1060   0.451     7.3    A 

 --------------------------------------------------

  ALL VEHICLES:   1389   4018   0.451     8.2    A 

 --------------------------------------------------

      Level of Service calculations are based on                                

      average control delay including geometric delay (HCM criteria),

      independent of the current delay definition used.                         

      For the criteria, refer to the "Level of Service" topic in the            

      aaSIDRA Output Guide or the Output section of the on-line help.           

   *  Maximum v/c ratio, or critical green periods                              

 _______________________________________________________________________________

 RENTON AVENUE                                                                  

 PM PEAK     ROUNDABOUT                                                         

 Table D.3 - LANE QUEUES

 ---------------------------------------------------------------------------

         Deg.  Ovrfl.  Average (veh)           Percentile (veh)        Queue

  Lane   Satn  Queue -----------------  -----------------------------  Stor.

  No.      x    No     Nb1   Nb2    Nb    70%   85%   90%   95%   98%  Ratio

 ---------------------------------------------------------------------------

  South:  South Approach

  1 TR  0.299   0.0    0.7   0.0   0.7    1.3   1.6   1.8   2.2   2.6   0.03

 ---------------------------------------------------------------------------

  East:  East Approach

  1 LR  0.326   0.0    0.8   0.0   0.8    1.5   1.8   2.1   2.6   3.0   0.04

 ---------------------------------------------------------------------------

  North:  North Approach

  1 LT  0.451   0.0    1.2   0.0   1.2    2.1   2.6   3.0   3.7   4.3   0.05

 ---------------------------------------------------------------------------

      Values printed in this table are back of queue (vehicles).                

                         --- End of aaSIDRA Output ---

                Akcelik & Associates Pty Ltd - aaSIDRA 2.0.0.205

               ---------------------------------------------------

               wallwork                  Registered User No. a0172 

               Licence Type: Professional, Multi Computer

               Time and Date of Analysis    2:37 PM, Aug  6,2002

 Filename: D:\Project files\Seattle\Rainier Beach\Option 2\RoxburyRBTPM.OUT

 RENTON AVENUE AND ROXBURY STREET S.                                               

 PM PEAK          ROUNDABOUT                                                    

 Intersection ID:      

 aaTraffic SIDRA US Highway Capacity Manual (2000) Version

 RUN INFORMATION

 ---------------

 * Basic Parameters:

   Intersection Type: Roundabout

   Driving on the right-hand side of the road

   Input data specified in US units

   Default Values File No. 11

   Peak flow period (for performance): 15 minutes

   Unit time (for volumes): 60 minutes (Total Flow Period)

   Delay definition: Control delay

                     Geometric delay included

   HCM Delay and Queue Models option selected

   Level of Service based on: Delay (HCM method)

   Queue definition: Back of queue, 95th Percentile

 _______________________________________________________________________________

 RENTON AVENUE AND ROXBURY STREET S.                                               

 PM PEAK          ROUNDABOUT                                                    

 Intersection ID:           

             Roundabout

 Table S.0 - TRAFFIC FLOW DATA

 ------------------------------------------------------------------------

        Mov              Left       Through       Right     Flow   Peak

        No.           ---------    ---------    ---------   Scale  Flow

                       LV    HV     LV    HV     LV    HV          Factor

 ------------------------------------------------------------------------

 VEHICLES       Demand flows in veh/hour as used by the program

 South:  South Approach

         32             0     0    285     6      5     1   1.00   0.90

 ------------------------------------------------------------------------

 East:  East Approach

         22            11     1      0     0    164     3   1.00   0.90

 ------------------------------------------------------------------------

 North:  North Approach

         42           103     2    660    13      0     0   1.00   0.90

 ------------------------------------------------------------------------

 Based on unit time =  60 minutes.

 Flow Scale and Peak Hour Factor effects included in flow values.

 _______________________________________________________________________________

 RENTON AVENUE AND ROXBURY STREET S.                                               

 PM PEAK          ROUNDABOUT                                                    

 Intersection ID:           

             Roundabout

 Table R.0 - ROUNDABOUT BASIC PARAMETERS

 -----------------------------------------------------------------------------

                                                Circulating/Exiting Stream

  Cent   Circ   Insc  No.of  No.of  Av.Ent  ----------------------------------

 Island  Width  Diam. Circ.  Entry  Lane    Flow   %HV  Adjust. %Exit  Cap.

  Diam                Lanes  Lanes  Width   (veh/        Flow    Incl. Constr.

  (ft)   (ft)   (ft)                (ft)      h)        (pcu/h)        Effect

 -----------------------------------------------------------------------------

 South:  South Approach

   60     20    100     1      1    12.00    106   2.0    106      0      N

 -----------------------------------------------------------------------------

 East:  East Approach

   60     20    100     1      1    12.00    291   2.0    291      0      N

 -----------------------------------------------------------------------------

 North:  North Approach

   60     20    100     1      1    12.00     11   2.0     11      0      N

 -----------------------------------------------------------------------------

 _______________________________________________________________________________

 RENTON AVENUE AND ROXBURY STREET S.                                               

 PM PEAK          ROUNDABOUT                                                    

 Intersection ID:           

             Roundabout

 Table R.1 - ROUNDABOUT GAP ACCEPTANCE PARAMETERS

 ---------------------------------------------------------------------

 Turn  Lane    Lane        Circ/   Intra-    Prop.   Critical  Follow

        No.    Type        Exit    Bunch    Bunched    Gap       Up

                           Flow    Headway  Vehicles   (s)     Headway

                          (pcu/h)    (s)                         (s)

 ---------------------------------------------------------------------

 South:  South Approach

 Thru   1   Dominant        106     2.00    0.136     3.99      1.93 

 Right  1   Dominant        106     2.00    0.136     3.99      1.93 

 ---------------------------------------------------------------------

 East:  East Approach

 Left   1   Dominant        291     2.00    0.333     5.13      2.56 

 Right  1   Dominant        291     2.00    0.333     5.13      2.56 

 ---------------------------------------------------------------------

 North:  North Approach

 Left   1   Dominant         11     2.00    0.015     3.78      1.81 

 Thru   1   Dominant         11     2.00    0.015     3.78      1.81 

 ---------------------------------------------------------------------

 _______________________________________________________________________________

RENTON AVENUE AND ROXBURY STREET S.                                               

 PM PEAK          ROUNDABOUT                                                    

 Intersection ID:           

             Roundabout

 Table S.12A - FUEL CONSUMPTION, EMISSIONS AND COST - TOTAL

 --------------------------------------------------------------

   Mov            Fuel    Cost     HC      CO     NOX     CO2

   No.            Total   Total   Total   Total   Total   Total

                  gal/h  $/h      kg/h    kg/h    kg/h    kg/h

 --------------------------------------------------------------

 South:  South Approach               

    32 TR          5.8    49.20   0.089    4.29   0.136    55.2

                -----------------------------------------------

                   5.8    49.20   0.089    4.29   0.136    55.2

 --------------------------------------------------------------

 East:  East Approach                

    22 LR          3.8    31.04   0.060    3.03   0.090    35.6

                -----------------------------------------------

                   3.8    31.04   0.060    3.03   0.090    35.6

 --------------------------------------------------------------

 North:  North Approach               

    42 LT         15.3   130.83   0.235   11.13   0.354   144.9

                -----------------------------------------------

                  15.3   130.83   0.235   11.13   0.354   144.9

 --------------------------------------------------------------

  INTERSECTION:   24.9   211.07   0.384   18.45   0.581   235.7

 --------------------------------------------------------------

 PARAMETERS USED IN COST CALCULATIONS

 ------------------------------------

    Pump price of fuel ($/US gal)             =     1.600

    Fuel resource cost factor                 =      0.70

    Ratio of running cost to fuel cost        =       3.0

    Average income ($/h)                      =     17.00

    Time value factor                         =      0.40

    Average occupancy (persons/veh)           =       1.2

    Light vehicle mass (1000 lb)              =       3.1

    Heavy vehicle mass (1000 lb)              =      24.0

    Light vehicle idle fuel rate (US gal/h)   =     0.360

    Heavy vehicle idle fuel rate (US gal/h)   =     0.530

   The idle fuel and vehicle mass parameters given above are the default        

   values (data given in RIDES may override some of these parameters).          

 _______________________________________________________________________________

RENTON AVENUE AND ROXBURY STREET S.                                               

 PM PEAK          ROUNDABOUT                                                    

 Intersection ID:           

             Roundabout

 Table S.14 - SUMMARY OF INPUT AND OUTPUT DATA

 --------------------------------------------------------------------------

  Lane   Demand Flow (veh/h)       Adj.  Eff Grn   Deg   Aver. Longest Shrt

  No.   --------------------  %HV  Basic  (secs)   Sat   Delay  Queue  Lane

           L    T    R   Tot       Satf. 1st 2nd    x    (sec)   (ft)  (ft)

 --------------------------------------------------------------------------

  South:  South Approach

 1 TR         291    6   297    2                 0.175    7.0    31       

         ------------------------------------------------------------------

           0  291    6   297    2                 0.175    7.0    31       

 --------------------------------------------------------------------------

  East:  East Approach

 1 LR     12       167   179    2                 0.175   10.1    31       

         ------------------------------------------------------------------

          12    0  167   179    2                 0.175   10.1    31       

 --------------------------------------------------------------------------

  North:  North Approach

 1 LT    105  673        778    2                 0.402    7.5    84       

         ------------------------------------------------------------------

         105  673    0   778    2                 0.402    7.5    84       

 ==========================================================================

  ALL VEHICLES          Total   %                  Max   Aver.   Max

                        Flow   HV                   X    Delay  Queue

                        1254    2                 0.402    7.8    84

 ==========================================================================

 Total flow period = 60 minutes.  Peak flow period = 15 minutes.

 Queue values in this table are 95% back of queue (feet).

 Note: Basic Saturation Flows are not adjusted at roundabouts or sign-          

       controlled intersections and apply only to continuous lanes.             

 _______________________________________________________________________________

RENTON AVENUE AND ROXBURY STREET S.                                               

 PM PEAK          ROUNDABOUT                                                    

 Intersection ID:           

             Roundabout

 Table S.15 - CAPACITY AND LEVEL OF SERVICE

 --------------------------------------------------

  Mov     Mov    Total  Total    Deg.   Aver.   LOS

  No.     Typ    Flow    Cap.     of    Delay

                 (veh   (veh     Satn 

                   /h)    /h)    (v/c)  (sec)

 --------------------------------------------------

 South:  South Approach               

   32 TR           297   1694   0.175     7.0    A 

               ------------------------------------

                   297   1694   0.175     7.0    A 

 --------------------------------------------------

 East:  East Approach                

   22 LR           179   1021   0.175    10.1    B 

               ------------------------------------

                   179   1021   0.175    10.1    B 

 --------------------------------------------------

 North:  North Approach               

   42 LT           778   1935   0.402*    7.5    A 

               ------------------------------------

                   778   1935   0.402     7.5    A 

 --------------------------------------------------

  ALL VEHICLES:   1254   4651   0.402     7.8    A 

 --------------------------------------------------

      Level of Service calculations are based on                                

      average control delay including geometric delay (HCM criteria),

      independent of the current delay definition used.                         

      For the criteria, refer to the "Level of Service" topic in the            

      aaSIDRA Output Guide or the Output section of the on-line help.           

   *  Maximum v/c ratio, or critical green periods                              

 _______________________________________________________________________________

 RENTON AVENUE AND ROXBURY STREET S.                                               

 PM PEAK          ROUNDABOUT                                                    

 Intersection ID:           

             Roundabout

 Table D.3 - LANE QUEUES

 ---------------------------------------------------------------------------

         Deg.  Ovrfl.  Average (veh)           Percentile (veh)        Queue

  Lane   Satn  Queue -----------------  -----------------------------  Stor.

  No.      x    No     Nb1   Nb2    Nb    70%   85%   90%   95%   98%  Ratio

 ---------------------------------------------------------------------------

  South:  South Approach

  1 TR  0.175   0.0    0.4   0.0   0.4    0.7   0.9   1.0   1.2   1.4   0.02

 ---------------------------------------------------------------------------

  East:  East Approach

  1 LR  0.175   0.0    0.4   0.0   0.4    0.7   0.9   1.0   1.2   1.4   0.02

 ---------------------------------------------------------------------------

  North:  North Approach

  1 LT  0.402   0.0    1.1   0.0   1.1    1.9   2.4   2.7   3.3   3.9   0.05

 ---------------------------------------------------------------------------

      Values printed in this table are back of queue (vehicles).                

                         --- End of aaSIDRA Output ---

                Akcelik & Associates Pty Ltd - aaSIDRA 2.0.0.205

               ---------------------------------------------------

               wallwork                  Registered User No. a0172 

               Licence Type: Professional, Multi Computer

               Time and Date of Analysis    2:35 PM, Aug  6,2002

 Filename: D:\Project files\Seattle\Rainier Beach\Option 2\51southrbtPM.OUT

 RENTON AVENUE AND 51ST AVENUE SOUTH                                            

 PM PEAK         ROUNDABOUT                                                     

 Intersection ID:      

 aaTraffic SIDRA US Highway Capacity Manual (2000) Version

 RUN INFORMATION

 ---------------

 * Basic Parameters:

   Intersection Type: Roundabout

   Driving on the right-hand side of the road

   Input data specified in US units

   Default Values File No. 11

   Peak flow period (for performance): 15 minutes

   Unit time (for volumes): 60 minutes (Total Flow Period)

   Delay definition: Control delay

                     Geometric delay included

   HCM Delay and Queue Models option selected

   Level of Service based on: Delay (HCM method)

   Queue definition: Back of queue, 95th Percentile

 _______________________________________________________________________________

 RENTON AVENUE AND 51ST AVENUE SOUTH                                            

 PM PEAK         ROUNDABOUT                                                     

 Intersection ID:           

 Table S.0 - TRAFFIC FLOW DATA

 ------------------------------------------------------------------------

        Mov              Left       Through       Right     Flow   Peak

        No.           ---------    ---------    ---------   Scale  Flow

                       LV    HV     LV    HV     LV    HV          Factor

 ------------------------------------------------------------------------

 VEHICLES       Demand flows in veh/hour as used by the program

 West:  West Approach

         12           277     6      0     0    172     4   1.00   0.90

 ------------------------------------------------------------------------

 South:  South Approach

         32           100     2    351     7      0     0   1.00   0.90

 ------------------------------------------------------------------------

 North:  North Approach

         42             0     0    483    10      0     0   1.00   0.90

         43             0     0      0     0    317     6   1.00   0.90

 ------------------------------------------------------------------------

 Based on unit time =  60 minutes.

 Flow Scale and Peak Hour Factor effects included in flow values.

 _______________________________________________________________________________

 RENTON AVENUE AND 51ST AVENUE SOUTH                                            

 PM PEAK         ROUNDABOUT                                                     

 Intersection ID:           

             Roundabout

 Table R.0 - ROUNDABOUT BASIC PARAMETERS

 -----------------------------------------------------------------------------

                                                Circulating/Exiting Stream

  Cent   Circ   Insc  No.of  No.of  Av.Ent  ----------------------------------

 Island  Width  Diam. Circ.  Entry  Lane    Flow   %HV  Adjust. %Exit  Cap.

  Diam                Lanes  Lanes  Width   (veh/        Flow    Incl. Constr.

  (ft)   (ft)   (ft)                (ft)      h)        (pcu/h)        Effect

 -----------------------------------------------------------------------------

 West:  West Approach

   60     20    100     1      1    12.00    493   2.0    493      0      N

 -----------------------------------------------------------------------------

 South:  South Approach

   60     20    100     1      1    12.00    282   2.0    282      0      N

 -----------------------------------------------------------------------------

 North:  North Approach

   60     20    100     1      1    12.00    102   2.0    102      0      N

 -----------------------------------------------------------------------------

 _______________________________________________________________________________

 RENTON AVENUE AND 51ST AVENUE SOUTH                                            

 PM PEAK         ROUNDABOUT                                                     

 Intersection ID:           

             Roundabout

 Table R.1 - ROUNDABOUT GAP ACCEPTANCE PARAMETERS

 ---------------------------------------------------------------------

 Turn  Lane    Lane        Circ/   Intra-    Prop.   Critical  Follow

        No.    Type        Exit    Bunch    Bunched    Gap       Up

                           Flow    Headway  Vehicles   (s)     Headway

                          (pcu/h)    (s)                         (s)

 ---------------------------------------------------------------------

 West:  West Approach

 Left   1   Dominant        493     2.00    0.496     4.81      2.48 

 Right  1   Dominant        493     2.00    0.496     4.81      2.48 

 ---------------------------------------------------------------------

 South:  South Approach

 Left   1   Dominant        282     2.00    0.324     4.66      2.32 

 Thru   1   Dominant        282     2.00    0.324     4.66      2.32 

 ---------------------------------------------------------------------

 North:  North Approach

 Thru   1   Dominant        102     2.00    0.132     3.87      1.87 

 Right  1   Dominant        102     2.00    0.132     3.87      1.87 

 ---------------------------------------------------------------------

 _______________________________________________________________________________

RENTON AVENUE AND 51ST AVENUE SOUTH                                            

 PM PEAK         ROUNDABOUT                                                     

 Intersection ID:           

             Roundabout

 Table S.12A - FUEL CONSUMPTION, EMISSIONS AND COST - TOTAL

 --------------------------------------------------------------

   Mov            Fuel    Cost     HC      CO     NOX     CO2

   No.            Total   Total   Total   Total   Total   Total

                  gal/h  $/h      kg/h    kg/h    kg/h    kg/h

 --------------------------------------------------------------

 West:  West Approach                

    12 LR         10.3    88.12   0.167    8.36   0.245    97.5

                -----------------------------------------------

                  10.3    88.12   0.167    8.36   0.245    97.5

 --------------------------------------------------------------

 South:  South Approach               

    32 LT          9.5    79.71   0.149    7.41   0.227    90.3

                -----------------------------------------------

                   9.5    79.71   0.149    7.41   0.227    90.3

 --------------------------------------------------------------

 North:  North Approach               

    42 T           9.7    81.82   0.149    7.22   0.229    92.2

    43 R           6.7    55.33   0.106    5.30   0.159    63.1

                -----------------------------------------------

                  16.4   137.15   0.256   12.52   0.388   155.3

 --------------------------------------------------------------

  INTERSECTION:   36.2   304.98   0.572   28.29   0.860   343.1

 --------------------------------------------------------------

 PARAMETERS USED IN COST CALCULATIONS

 ------------------------------------

    Pump price of fuel ($/US gal)             =     1.600

    Fuel resource cost factor                 =      0.70

    Ratio of running cost to fuel cost        =       3.0

    Average income ($/h)                      =     17.00

    Time value factor                         =      0.40

    Average occupancy (persons/veh)           =       1.2

    Light vehicle mass (1000 lb)              =       3.1

    Heavy vehicle mass (1000 lb)              =      24.0

    Light vehicle idle fuel rate (US gal/h)   =     0.360

    Heavy vehicle idle fuel rate (US gal/h)   =     0.530

   The idle fuel and vehicle mass parameters given above are the default        

   values (data given in RIDES may override some of these parameters).          

 _______________________________________________________________________________

RENTON AVENUE AND 51ST AVENUE SOUTH                                            

 PM PEAK         ROUNDABOUT                                                     

 Intersection ID:           

             Roundabout

 Table S.14 - SUMMARY OF INPUT AND OUTPUT DATA

 --------------------------------------------------------------------------

  Lane   Demand Flow (veh/h)       Adj.  Eff Grn   Deg   Aver. Longest Shrt

  No.   --------------------  %HV  Basic  (secs)   Sat   Delay  Queue  Lane

           L    T    R   Tot       Satf. 1st 2nd    x    (sec)   (ft)  (ft)

 --------------------------------------------------------------------------

  West:  West Approach

 1 LR    283       176   459    2                 0.526   16.2   127       

         ------------------------------------------------------------------

         283    0  176   459    2                 0.526   16.2   127       

 --------------------------------------------------------------------------

  South:  South Approach

 1 LT    102  358        460    2                 0.412   10.0    82       

         ------------------------------------------------------------------

         102  358    0   460    2                 0.412   10.0    82       

 --------------------------------------------------------------------------

  North:  North Approach

 1 TR         493  323   816    2                 0.475    7.7   107       

         ------------------------------------------------------------------

           0  493  323   816    2                 0.475    7.7   107       

 ==========================================================================

  ALL VEHICLES          Total   %                  Max   Aver.   Max

                        Flow   HV                   X    Delay  Queue

                        1735    2                 0.526   10.5   127

 ==========================================================================

 Total flow period = 60 minutes.  Peak flow period = 15 minutes.

 Queue values in this table are 95% back of queue (feet).

 Note: Basic Saturation Flows are not adjusted at roundabouts or sign-          

       controlled intersections and apply only to continuous lanes.             

 _______________________________________________________________________________

RENTON AVENUE AND 51ST AVENUE SOUTH                                            

 PM PEAK         ROUNDABOUT                                                     

 Intersection ID:           

             Roundabout

 Table S.15 - CAPACITY AND LEVEL OF SERVICE

 --------------------------------------------------

  Mov     Mov    Total  Total    Deg.   Aver.   LOS

  No.     Typ    Flow    Cap.     of    Delay

                 (veh   (veh     Satn 

                   /h)    /h)    (v/c)  (sec)

 --------------------------------------------------

 West:  West Approach                

   12 LR           459    873   0.526*   16.2    B 

               ------------------------------------

                   459    873   0.526    16.2    B 

 --------------------------------------------------

 South:  South Approach               

   32 LT           460   1116   0.412    10.0    A 

               ------------------------------------

                   460   1116   0.412    10.0    A 

 --------------------------------------------------

 North:  North Approach               

   42 T            493   1037   0.475     7.1    A 

   43 R            323    680   0.475     8.5    A 

               ------------------------------------

                   816   1717   0.475     7.7    A 

 --------------------------------------------------

  ALL VEHICLES:   1735   3706   0.526    10.5    B 

 --------------------------------------------------

      Level of Service calculations are based on                                

      average control delay including geometric delay (HCM criteria),

      independent of the current delay definition used.                         

      For the criteria, refer to the "Level of Service" topic in the            

      aaSIDRA Output Guide or the Output section of the on-line help.           

   *  Maximum v/c ratio, or critical green periods                              

 _______________________________________________________________________________

 RENTON AVENUE AND 51ST AVENUE SOUTH                                            

 PM PEAK         ROUNDABOUT                                                     

 Intersection ID:           

             Roundabout

 Table D.3 - LANE QUEUES

 ---------------------------------------------------------------------------

         Deg.  Ovrfl.  Average (veh)           Percentile (veh)        Queue

  Lane   Satn  Queue -----------------  -----------------------------  Stor.

  No.      x    No     Nb1   Nb2    Nb    70%   85%   90%   95%   98%  Ratio

 ---------------------------------------------------------------------------

  West:  West Approach

  1 LR  0.526   0.1    1.5   0.2   1.6    2.9   3.5   4.0   5.0   5.8   0.07

 ---------------------------------------------------------------------------

  South:  South Approach

  1 LT  0.412   0.0    1.0   0.0   1.0    1.9   2.3   2.6   3.2   3.8   0.05

 ---------------------------------------------------------------------------

  North:  North Approach

  1 TR  0.475   0.0    1.4   0.0   1.4    2.4   3.0   3.4   4.2   4.9   0.06

 ---------------------------------------------------------------------------

      Values printed in this table are back of queue (vehicles).                

                         --- End of aaSIDRA Output ---

