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November 25, 2005 
 
Dan Landon, Executive Director 
Nevada County Transportation Commission 
101 Providence Mine Road, Suite 102 
Nevada City, CA 95959 
 
RE:   SR 49/COMBIE/WOLF INTERSECTION STUDY 
 
Dear Dan: 
 
This letter report summarizes our findings examining the SR 49/Combie/Wolf 
intersection.  The purpose of this study was to collect new traffic data and 
update the calibration of the NCTC traffic model in the SR 49/Combie Road 
vicinity.  One of the reasons that this is necessary is due to several traffic 
studies being completed in the study area recently that have recommended 
mitigations for this intersection that go beyond that previously planned by 
the NCTC and the County.  As a result of these differing conclusions, the 
County has requested that the NCTC study this area further, and refine the 
NCTC traffic model and its assumptions for traffic assignment in the vicinity 
of this intersection, etc.  This work effort will also provide data to be utilized 
in the future update of the NCTC regional traffic model. 
 
The first task of this study was to collect traffic data at different times of the 
day to better understand the kind of traffic patterns that exist now.  After 
the data was collected and analyzed, the NCTC traffic model was updated 
and calibrated to the field data existing conditions. 
 
Turning Movement Data Collection 
 
PRISM Engineering conducted turning movement counts at the SR 49 / 
Combie Road intersection from 7-9 am, 2-4 midday, and 4-6 pm. Table 1 
summarizes the count turning movement data for the am peak hour time 
period.  Table 2 summarizes the afternoon count, and Table 3 summarizes 
the pm peak hour count data.   
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Table 1 
Turning Count Summary for Combie Road at SR 49,   6AM to 8AM 

 

 
Source: PRISM Engineering 
Note: yellow indicates peak hour  

Table 2 
Turning Count Summary for Combie Road at SR 49,  2PM to 4PM 

 

 
Source: PRISM Engineering 
Note: yellow indicates peak hour  
 

Table 3 
Turning Count Summary for Combie Road/SR 49,  4PM to 6PM 

 

 
Source: PRISM Engineering 
Note: yellow indicates peak hour 
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Saturation Flow Rate Surveys 
 
PRISM Engineering conducted peak hour saturation flow studies at the 
busiest approaches to the SR 49 and Combie Road intersection.  Saturation 
flow rate is defined as the flow rate per lane at which vehicles can pass 
through a signalized intersection in a stable moving queue. By definition, it 
is computed as:  s = 3,600/h,  where;  s = saturation flow rate (vph),   
h = saturation headway (sec),  3,600 = number of seconds per hour.  The 
survey locations and time periods are summarized in Figures 1, 2, 3, and 4 
which follow.  Only the southbound direction of SR 49 was surveyed due to 
visual limitations of viewing vehicles in the northbound direction while 
viewing the signal phase changes.  The southbound direction provided a 
clear view of both signal changes and vehicles crossing the stop line. 
 

 

PM Peak Hour 
THRU LANES: 2,234 vph 
Lane 2 is inside through lane, SB direction, PM 
Peak Hour. 
Lane 3 is outside through lane, SB direction, PM 
Peak Hour. 
Average through lane saturation flow for both 
lanes was 2,234 vph. 
 

Figure 1  SR 49 SB approach at Combie Road for the pm peak hour 
 

 

PM Peak Hour 
LEFT TURN LANE: 1,857 vph 
 
Average left lane saturation flow for the SR 49 
southbound left turn lane to Combie Road was 1,857 
vph. 

 

Figure 2  SR 49 SB approach at Combie Road for the pm peak hour 
 

 

AM Peak Hour 
THRU LANES: 2,154 vph 
Lane 2 is inside through lane, SB direction, PM 
Peak Hour. 
Lane 3 is outside through lane, SB direction, PM 
Peak Hour. 
Average through lane saturation flow for both lanes 
was 2,154 vph. 
 

Figure 3   SR 49 SB approach at Combie Road for the am peak hour 
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AM Peak Hour 
LEFT TURN LANE 
(includes school traffic): 1,883 vph 
 
Average left lane saturation flow for the SR 49 
southbound left turn lane to Combie Road was 1,883 
vph. 

 

Figure 4   Saturation Flow Survey Results for SR 49 southbound approach 
at Combie Road for the am peak hour 

 
In the screen shot shown in Figure 5, each downward arrow represents a 
single vehicle at a certain point of time in the survey.  The top row in yellow 
represents the left turn lane and each green arrow the time when a vehicle 
crosses the stop bar entering into the intersection.  The number next to the 
arrow represents the headway between vehicles (in seconds).  There are 
numerous samples along the timeline, one for each signal cycle.  The second 
pink row represents the inside through lane, and the third purple row 
represents the outside through lane.  As can be seen from the screen shot, 
the inside lane has more vehicles and in a greater hurry, typical of the left-
most lane of two through lanes. 
 

 
Figure 5       Sample view of actual saturation flow data in PetraPro1 

 

                                            
1 PetraPro is a software application by Jamar that works with Jamar electronic counter boards. 
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Capacity Analysis 
 
The HCM 2000 methodology built into the SynchroPro software was utilized 
in this capacity analysis section. The level of service and delay for the four 
study area intersections along Combie Road, for each of the three peak time 
periods, was calculated and the results detailed in the appendix of this 
report.  Figure 6 illustrates the turning movements for each of the three 
time periods studied, and shows an aerial photo of the SR 49/Combie Road 
intersection.  Table 4 sets forth the HCM 2000 criteria for determining levels 
of service from the delay values.  Table 5 summarizes the capacity analysis 
results showing side-by-side LOS and delay for each intersection, for each 
scenario.   
 
In addition to the HCM methodology, we also utilized the SimTraffic micro-
simulation tool to determine any queuing issues, etc., and to validate the 
traffic flow conditions observed in the field.  Signal timing for the 
intersections was set up in the same manner as observed in the field, 
including split phasing and protected left turn pocket phasing, etc.  The 
SimTraffic micro-simulation tool is has significant strengths over the static 
HCM 2000 methodology.  It helps identify locations where closely spaced 
intersections will have traffic operations issues, and can better serve to 
validate mitigation concepts from a traffic operations standpoint.  The 
SimTraffic model showed that during the am peak hour, traffic in the SR 49 
SB left turn pocket backed up slightly, extending over 12 vehicles in the 
pocket (similar to conditions observed in the field).  The model also showed 
long lines of vehicles waiting more than one signal cycle to get through the 
signalized intersections on Magnolia Road in the eastbound direction 
(towards the high school).  Table 4 reports the average level of service at 
the Combie/Magnolia intersection to be LOS D (see appendix calculation 
sheets for details of each approach). 
 

Table 4 
Delay Level of Service Criteria 

LOS Unsignalized Signalized 
A 1-10 seconds 1-10 seconds 
B 11-15 seconds 11-20 seconds 
C 16-25 seconds 21-35 seconds 
D 26-35 seconds 36-55 seconds 
E 36-50 seconds 56-80 seconds 
F 51+ seconds 81+ seconds 

Source: PRISM Engineering, Synchro Pro, and HCM 
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Table 5 
Peak Hour Level of Service Summaries 

 

 
Source:  PRISM Engineering and County DOT (detailed calculations in appendix) 
 
The intersection of Combie Road and SR 49 is currently at LOS C conditions 
for Year 2005 scenarios in the am, midday, and pm peak hours.  The 
threshold for LOS C/D is 35 seconds of delay as shown in Table 4.  The 
upper threshold for LOS D/E is 55 seconds.  In other words, the current 
average delay at this intersection can nearly double before LOS D is 
exceeded. 
 

 

 

 
 

 

 

 

 
 

Figure 6   SR 49 at Combie Road Aerial and Turning Movement Summaries 
 



Dan Landon, NCTC November 25, 2005 
Page 7 

 

Corporate Office: 8365 North Fresno Street, Suite 480, Fresno, California  93720 
voice: (559) 437-1300       fax: (559) 437-1304 

 

Travel Patterns for Commuters 
 
SR 49 is a significant commuter route serving Nevada County.  Commuter 
patterns along SR 49 in Placer and Nevada Counties have been identified 
with a license plate Origin and Destination (O&D) survey in a report entitled 
SR 49 Corridor Study, Alternatives Analysis, 2001.  In that study the license 
plates of vehicles traveling along different sections of SR 49 were observed 
to get some ideas of where drivers are heading, and where they came from. 
 
Not all drivers who get on SR 49 and travel south from say, Alta Sierra, will 
travel all the way to Interstate 80.  In fact, only 25% will go that far.  The 
other 75% have a destination somewhere before they reach the I-80 
freeway.  25% of drivers will turn off at Combie Road (many of which head 
to the Bear River High School in the morning).  The other 50% have a 
destination along the SR 49 corridor in Auburn, either to a local job or to a 
local store, etc.  The Combie Road traffic adds an additional 5% to the total 
that will travel all the way to I-80 (30% of all SB vehicles in the am peak 
hour crossing the county-line make it to the I-80 freeway). 
 
In the pm peak hour when commuters are predominantly heading home, the 
O&D survey indicated that of the drivers traveling north on SR 49 north of I-
80, only 10% of drivers getting off of I-80 made it all the way to Alta Sierra.  
The other 90% of off ramp traffic (getting off I-80 to the SR 49 corridor) had 
a destination in the City of Auburn or nearby Placer County (as accessed 
from SR 49).  3% of the I-80 off ramp drivers turned off at Combie/Wolf 
Road.  What this means, is that most of the cars traveling north on SR 49 in 
the pm peak hour are NOT coming from the I-80 freeway, but are coming 
from origins within Auburn along that corridor in Placer County.   
 
The conclusion of these surveys is that most of the vehicular trips projected 
in the traffic model have shorter-than-expected trip distance, most likely 
within a 5 to 10 mile range.  What is also means is that SR 49 is used 
primarily as a local arterial roadway rather than a facility that carries 
“through traffic” any significant distances beyond the Nevada County line.   
 
The recent traffic counts taken by PRISM Engineering give an accurate 
picture of what direction traffic is heading through the intersection of SR 49 
and Combie Road.  Figure 7 shows the band-width diagrams visually 
representing the magnitude of each turning movement, for the am and pm 
peak hour time periods. 
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AM Peak Hour (9/29/2005) PM Peak Hour (9/28/2005) 

Figure 7  Traffic Patterns for AM and PM Peak Hour Time Period at Combie/49 
 
The traffic pattern shown in Figure 7 for the pm peak hour should be 
reflected in the NCTC traffic model for this intersection.  Table 6 compares 
the new traffic count data turning movements and magnitudes with the 
NCTC traffic model data.  Table 6 shows that there is a very good match on 
overall volumes (3138 compared with 3268 in right-most column), but the 
southbound SR 49 volumes are about 9% too high, and the northbound 
volumes are about 9% too low.   
 
Traffic Model Refinement 
 
The NCTC traffic model was refined in calibration to incorporate the traffic 
patterns discovered in the study process that differed from the traffic model.  
Specifically, a traffic pattern shift was implemented in the NCTC model to 
allow 9% of the SB traffic on SR 49 to shift to the northbound direction.   
 
The County provided updated land uses for traffic analysis zones in the 
vicinity of the SR 49 and Combie Road intersection.  These updated land use 
quantities are given in the Appendix.  In addition to updating land uses in 
the area to accommodate growth that has taken place for the past three 
years (to bring conditions to a Year 2005 level), we also revised the trip 
assignment parameters in the model to increase the amount of trips going 
external to the County from the southern-most regions of the County. 
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Table 6 

 
SR 49 / COMBIE ROAD TURNING MOVEMENTS COMPARISON 

 
2002 NCTC Model compared to 2005 Traffic Count Data 

and 
2005 and 2027 NCTC Models, Re-Calibrated  

 

 
 
Source:  PRISM Engineering and NCTC 

 
The level of service for the SR 49/Combie Road intersection will be LOS E 
without mitigation.  If a dual left turn pocket is installed for the SB left turn 
movement in the future, then LOS D is possible (51.5 seconds average 
delay) with the Year 2027 projections from the model (unadjusted).  If the 
SB through movement is adjusted downward by 20% (to account for it being 
20% too high in the calibration), then the average delay drops to 48.3, but 
still remains in the LOS D range. 
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Summary 
 
Traffic patterns on SR 49 at Combie Road for the Year 2005 are slightly 
different than what was originally calibrated in the Year 2002 NCTC traffic 
model.  It was determined that the overall volume of traffic going through 
the intersection was about 4% higher for 2005 than the 2002 model.  This is 
almost an exact match given background growth for three years.  However, 
the southbound SR 49 approach was about 9% too high in volume, and the 
northbound SR 49 approach about 9% too low.  By shifting some of the 
NCTC traffic model assignment of traffic to balance these differences, it was 
possible to better refine the calibration of the NCTC traffic model.  The 
revised existing and future turning movements from the model are given in 
Table 6.  The resulting level of service for future traffic model projections at 
the SR 49/Combie Road intersection will be LOS E. 
 
LOS D conditions are possible at the intersection of SR 49 and Combie Road 
in the future Year 2027 if the following mitigation is completed: 
 

• Add a left turn lane to the SB left turn pocket (making a dual 
left turn pocket) 

 
If you have any questions, or if further information is needed, please do not 
hesitate to call. 
 
Sincerely,  
PRISM Engineering 

 
Grant P. Johnson, PE, PTOE 
Principal 
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APPENDIX 
 
Year 2005 revised land use totals 

 

 
 

Year 2027 revised land use totals 

 

 
 

Source:  Nevada County 
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Year 2027 with Mitigations (Dual SB Left Turn Pocket) 
 

 


