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As part of the Tahoe Basin Bicycle / Pedestrian Master Plan, LSC Transportation Consultants, Inc.
with assistance from Alta Planning has developed linked bicycle and pedestrian use level estimation
models for travel corridors in the Tahoe Region. This model is based upon observed facility use
levels in the Tahoe Region, data regarding the characteristics of individual facility users, as well as
demographic and travel data for the Tahoe region. Note that this model is for relatively urban or
inter-community travel corridors, and is not applicable to mountain bike trails.

This model has been developed to meet the following criteria:

= Itis fully “transparent,” providing the methodology and equations to the TRPA and other
interested parties.

» [t provides disaggregated estimates of travel corridor estimates by residents versus visitors.

= Jtreflects the characteristics of nearby land uses, including permanent population and
visitor population.

= Itreflects differences in specific facility characteristics, such as the presence of road
crossings and presence of long sustained grades.

= Annual use level values reflect the “seasonality” of overall demand in the Tahoe Region,
given both the winter conditions and the variation in visitor activity levels.

Use models for both bicycle and pedestrian modes have been developed (other users, such as
rollerbladers, are included as pedestrians). Due to the lack of adequate pedestrian use data beyond
Class I facilities, the pedestrian use model is limited to Class I facilities only. In addition, the bicycle
model does not consider Class Il facilities, as the data for bicycle use of Class III facilities is very
limited and actual use depends on factors such as connectivity to Class I or II facilities that cannot
be reflected in this regional model.

The single page to be used by the analyst summarizing the models is shown in Table A. A separate
memo entitled “Tahoe Region Bicycle and Pedestrian Use Models User Instructions” provides step-
by-step instructions to the analyst that simply wants to apply the model, avoiding the detailed
discussion of the methodology development presented below.
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Bicycle Use Model

For purposes of this model, all bicyclists are considered to fall into one of three user categories:
residents that bicycle directly from their home, visitors that bicycle directly from their place of
lodging, and bicyclists (either resident or visitor) that drive to/from the bicycle facility. These
categories were developed based on the available existing use data and to reflect the differing
factor impacting use by the direct-access versus drive-to-access groups and their very differing
impacts.

Figure A presents a flowchart of the overall bicycle use model. For residents bicycling directly
from home, the model was developed in the following steps:

1. Itwas first necessary to obtain a quantitative depiction of total trip origin/destination
patterns throughout the Tahoe Region. There is not sufficient survey data or traffic counts
of actual trips (by all modes) to base this trip origin/destination table on actual trips.
However, the TRPA has invested substantial resources to develop an advanced
computerized TransCAD model of the Tahoe Region, based upon a series of 250 individual
Traffic Analysis Zones (TAZs) encompassing the entire region. One output provided by this
model is a table of 192,392 synthesized resident person-trips estimated to occur over the
course of a busy current summer day. This table was obtained from TRPA, and used to
generate an origin/destination person-trip table reflecting all current trip-making
throughout the region. Note that the TransCAD model was not developed to accurately
reflect non-auto travel between specific TAZ pairs. It therefore is not possible to directly
forecast non-auto travel using the model, rather the model simply provides the best
estimate of existing person-trips between each of the individual TAZ pairs.

2. A network of 20 travel corridors were then developed to reflect all major travel corridors
throughout the Tahoe Region. These corridors were designed to reflect key
origin/destination pairs, as well as to provide a basis for comparison of corridor segments
currently under consideration. A map of these corridors is presented as Figure B. Per
standard bicycle planning criteria, a corridor width of all TAZs wholly or partially within a
half-mile access distance of the center of the corridor were considered to be included in the
corridor. Table B presents the correspondence of the TAZs within each corridor. Note that
TAZs near the confluence of corridors are considered to be within multiple corridors.

3. The TAZ origin/destination table was then summed to identify the total number of person-
trips within each corridor. The results are presented in Table C.

4. The ratio of the observed bicycle use level in each corridor to the total person-trips within
each corridor can then be identified, for those corridors for which adequate count data is
available. Note that these use counts include both the cyclists observed on a Class I facility
as well as those on the adjacent roadway, in order to result in a use forecast for the corridor
as a whole. For some of the count locations, it is necessary to estimate cycling activity on
the roadway based upon the ratio of roadway to facility use at similar Tahoe locations, as
roadway bicyclist counts are not available.

5. Asshown in the top portion of Table D, the ratio of observed daily cycling trips to the total
corridor travel demand ranges from a low of 0.01 for the US 50 Meyers location to a high of
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0.13 for the Truckee River location. There is also a cluster of results in the 0.05 to 0.09
range (for the North Shore, Camp Richardson, West Shore, and El Dorado Beach locations).
A caveat should be considered for the Truckee River corridor, however. Review of the
TransCAD data indicts that, while the Alpine Meadows and Squaw Valley areas are included
in the TAZ system, these areas were not included in the model other than as an “external” to
the Tahoe traffic model. These areas are therefore not included in the count of trips internal
to Corridor N1. (Itis also not possible from the model to disaggregate trips to/from these
areas versus the trips traveling beyond Squaw Valley). As a result, the calculated ratio for
this corridor is significantly higher than it should be if these additional trips were included
in the denominator.

6. A series of factors were then developed that reflect reductions in potential use levels from
optimal conditions. A total of eight persons with expertise in the field of bicycle/pedestrian
planning or substantial experience in bicycle/pedestrian planning in the Tahoe Region were
provided with a form, and asked to estimate the proportion of potential use that would be
eliminated based upon a series of factors:

= Facility Class (I, II or III)

= Grade of the facility (flat, short sections of relatively low grades, long sections of
sustained grades)

= Facility continuity (breaks in the facility and the presence of cross streets). Note that
this reflects the continuity of travel along the facility, and not the network connectivity
with adjacent land uses and travel paths.

= Trail maintenance (good condition, moderate issues that create inconvenience to trail
users, poor conditions that reduce safe travel speed)

= Recreational value (quality of the facility as an enjoyable place for a recreational trip).
In general, this reflects trail user’s desire for a trip through a relatively undisturbed
natural environment. However, the high level of use along the Lake Shore Drive trail in
Incline Village indicates that there is also strong interest among trail users in travel
along an attractive developed corridor.

= Trail congestion (the degree to which interference with other trail users reduces the
attractiveness of use). The Highway Capacity Manual methodology for non-motorized
facility level of service was applied.

The completed individual forms are provided as Appendix A. LSC then reviewed all
responses, and identified a single “consensus” value for each factor. In general, the average
value was assumed to reflect the consensus. In some cases where one response differed
significantly from the consensus of the remainder, outlying values were not included. In
some cases where factors differed significantly from the observed variation in usage in
Tahoe facilities, these factors were adjusted to better reflect observed conditions. The
resulting values are presented in Table E.
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7. These factors were then applied to several of the Tahoe Region’s better facilities, in order to
calibrate the model against observed conditions. As shown in Table F, calibration was
conducted against the North Shore Trail, the Camp Richardson Trail, and the West Shore
Trail. These locations were chosen as facilities with the adequate available data, and those
reflecting the type of facility that better reflect future facilities envisioned for the Tahoe
Region. (The Truckee River Trail was not included, due to the issue of the Alpine
Meadows/Squaw Valley trip data discussed above.) Appropriate values for each factor
were identified from Table E. The specific categories shown in Table E were adhered to,
with the exception of the grade factor for the North Shore Trail: while the overall elevation
change is less than the 300 feet identified for the highest factor, the length of grade (0.9
miles) makes this grade more onerous than the middle factor. This adjustment from the
values shown in Table E yields a better overall model. It also is an example of how specific
conditions can be considered by the analyst to improve the estimates for a specific facility.
In other words, when the specific characteristics of an individual facility fall between (or
beyond) the categories used in Table E, the analyst should use the factors shown in Table E
as a guide to the appropriate factor for the specific facility.

8. The various factors were combined into a single overall use reduction factor, in a
multiplicative fashion, as also shown in Table F. Specifically, the following equation was
applied:

Overall Reduction Factor =
1 - ((1 - Facility Class Factor) X
(1 - Grade Factor) X
(1 - Facility Continuity Factor) X
(1 - Maintenance Factor) X
(1 - Recreational Value Factor) X
(1 - Congestion Factor))

Under this equation form, each factor is applied to the remainder of the potential demand
remaining after application of the previous factor, ensuring a resultant not exceeding 1.0. 1
The resulting overall reduction factor was then applied to the total maximum potential use
level to estimate the modeled daily use figure. The ratio of cyclists to total person-trips was
then calibrated (to 2 decimal places) to result in the minimum overall error for the three
calibration location. The calibrated ratio of resident bike-to-trail trips to corridor internal
person-trips was found to equal 0.12.

9. Multiplying this ratio by the total travel within each corridor yields the maximum potential
bicycling use level in each corridor, as shown in Table G.

The resulting model of resident bike-to-facility use has an overall error of 2 percent. On one hand,
the model overestimates use levels on the Camp Richardson Trail by 8 percent (33 daily bicyclists),
while at the other extreme it underestimates the use level on the West Shore trail by 8 percent (29
daily bicyclists). A discussion of the overall error range of the model as a whole is provided below.

! As an example, combining two factors each of which reduce the potential demand by 50% would result in an
overall reduction factor of 1 — ((1-0.5) X (1-0.5)) = 0.75.
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The sub-model for visitors biking to the trail was developed in a very similar fashion. In Step 1
(above), a separate record of TransCAD visitor person-trips (totaling 342,665 individual trips) was
obtained from TRPA, as summarized by corridor in Table C. When compared with the observed use
levels (Table D), the visitor use indicates a wider range in the ratio than for resident use, ranging
from 0.00 (to the second decimal place) for the US 50 Meyers and Lake Shore Drive locations up to
0.28 for the Truckee River location.

Calibrating against observed visitor bike-to-trail daily volumes at the same three locations (as
shown in Table F), the model was found to best fit the observed data with a ratio of 0.11. Resulting
overall error was -3 percent, ranging from an 18 percent (or 18 daily trips) overestimate on the
North Shore Trail to a 7 percent (29 daily trips) underestimate on the Camp Richardson Trail.

The sub-model for bicyclists driving to the trail differs in the initial steps. Given the convenience
of auto travel, the demographics or travel origin/destination pattern in the immediate vicinity of
each corridor has little or no impact on the number of trail users in this category. Instead, a
maximum daily use level was estimated, and then adjusted via calibration to arrive at that value
that best matches observed use levels. As shown in Table F, values were applied for the various
factors for the three calibration facilities. A value of 480 daily drive-to-trail bicyclists per day was
found to best calibrate over the three locations (0 percent overall error). However, the range in
error for the individual locations was found to be substantially greater for this user type than for
the two bike-to-trial user types. In particular, the modeled use level for the Camp Richardson Trail
(408) is 14 percent below the observed use level (476). The greater overall resident and visitor
population of the South Shore as a whole probably contributes to this, as well as the fact that there
are little “competing” similar long recreational Class I facilities currently available in the South
Shore. On the other hand, the model overestimates this use level on the West Shore Trail (174
modeled users versus 114 observed users), which could be a factor of the greater attractiveness of
the nearby Truckee River Trail to drive-to-trail cyclists and the impact of the numerous highway
crossings and the missing segment near Homewood on the overall attractiveness of this corridor.

In applying the model to potential new facilities on other corridors, it is important to note that this
value (480 daily drive-to-trail bicyclists per day) is probably lower for additional facilities in the
Tahoe Region. The relationship between the demand for a specific consumer good (in this case,
recreational bicycling trips in Tahoe) and the supply of that good (miles of Class I recreational
facilities) is best considered as an issue of microeconomics. There are some Tahoe residents and
visitors with a high desire for a recreational bicycling experience, many of which are being
accommodated by the existing Class I facilities. As the amount (mileage) of these facilities expands,
the demand or usage of the facilities can be expected to increase, but at a decreasing rate. The ratio
of change in demand over change in supply (or price) is considered to be the “elasticity” of an
economic good. Elasticity varies between -1 and +1, where a value of 0 indicates that demand does
not change with change in supply, and a value of 1 indicates that the percentage increase in demand
is equal to the percentage increase in supply.

Just as the number of cars sold by General Motors would not double if the number of cars available
were to double, doubling Tahoe’s Class [ mileage would not double total drive-to-facility bicycling
use levels, as each new mile of trail would attract use by a portion of the resident/visitor population
with a lower desire for the activity. This indicates that the elasticity factor is less than +1.0. On the
other hand, as new facilities would reduce the “cost” of using such facilities (by reducing the drive
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distance to the nearest trail) and would also enhance the Tahoe Region’s overall reputation as a
bicycling destination resort area, the elasticity factor is clearly greater than 0.0.

Unfortunately, there does not appear to be readily-available research as to the observed elasticity
factor for similar recreational trips in similar resort settings - in other words, how the expansion of
Class I facilities in a similar resort region affected the number of bicyclists driving to the facility
network for recreational purposes. For purposes of this study, an elasticity factor of 0.5 has been
assumed. This indicates that a new Class I facility in Tahoe would result in an additional drive-to-
facility daily use level of 480 X 0.5 = 240 bicyclists per day. Note that some of these new drive-to-
facility users may be persons already driving to other existing facilities, indicating that provision of
a new facility could reduce total use at an existing facility.

Pedestrian Class I Facility Use Model

A similar model was developed to estimate pedestrian use in the Tahoe Region. Due to the lack of
data on corridors without Class I facilities, this model is limited to pedestrian activity on Class I
facilities. Given that most walk trips are relatively short, it is not necessary to base this analysis on
the origin/destination trip table information. Rather, the visitor and resident population within
each of the 20 corridors was considered to be the key determinant of overall pedestrian demand
(for those not driving to the facility).

The first step is to evaluate a maximum potential trail pedestrian use rate, based upon observed
Tahoe use levels. Table I presents estimates of total daily trail use for various Class I facilities in the
Tahoe Region, disaggregated based on surveys into the three key user categories discussed above.
This table also presents estimates of total population along each of the corridors, based upon
demographic data by TAZ provided by TRPA.2 Dividing use levels by population yields the
observed rate of use (daily use per population) for the various use categories:

» Forresident pedestrians not accessing the trail by car, rates range from a low of 0.00
(rounded to the nearest hundredth) for the Meyers facility to a high of 0.18 for the Lake
Shore Drive facility in Incline Village. This latter facility is clearly a unique case, as
evidenced by the fact that its rate is more than twice the next highest rate. This facility
travels along a uniquely attractive route. On the other extreme, the location of the Meyers
facility counts (on the northern end of Meyers) is at the edge of the community, and much of
the Meyers area population is far removed from this site3. The overall optimal rate was
calibrated to be 0.04. Applying this rate to the population of each corridor yields the
maximum potential trail use estimates shown in Table J.

= Rates for visitor pedestrians not accessing the trail by car are shown in the bottom portion
of Table I. Asindicated, values range from a low of 0.00 for the Meyers location to a high of
0.08 for the Truckee River facility. As discussed above, the Meyers location is far from the

22008SOCI0.XLS file. The relationship between use levels and the population immediately within a reasonable
quarter-mile walk distance of the specific count location was also evaluated, but the population of the corridor as a
whole was determined to have a higher correlation to use levels.

® As an aside, the relatively low observed residential rate for the popular Camp Richardson trail (0.02) can be
attributed to the fact that the count location at Camp Richardson itself is far removed from the large bulk of the
corridor’s total population in South Lake Tahoe.
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actual location of the majority of Meyers visitors lodging location. The calibrated value for
this rate was found to be 0.03.

The final use category - pedestrians driving to the facility - cannot be directly associated with
the population characteristics of the facility environs, as surveys indicate that trail users drive from
throughout the Tahoe / Truckee / Carson City / Reno / Sparks region and beyond to access these
facilities. Rather, use levels are a factor of the attractiveness of the facility as a recreational or
fitness training location. As shown in Table H, the Lake Shore Drive facility in Incline Village is a
clear “outlier” with a value more than three times higher than any other facility. Again, this reflects
a high level of interest (among both Incline Village residents as well as others) to enjoy a walk along
this high-income and high-scenic-quality corridor. Excluding this outlier, the next two highest
facilities are very close in daily auto-access use levels: the Camp Richardson Trail at 161 and the
Truckee River Trail at 140. Through calibration, the value that results in the best forecasts of
overall trail user for this user category was found to be 135 pedestrians per day.

As discussed above regarding bicycling demand, new Class I facilities would not generate the same
level of additional use as the existing Tahoe Class I facilities. Given the high level of public interest
in Class I facilities for bicycling, the tendency for new facilities to generate additional drive-to-walk
recreational trips is probably lower than the tendency to generate additional drive-to-bicycle trips.
In other words, given the wider availability of high-quality walking opportunities, there is less
potential for additional visitors to decide on a trip to Tahoe for a walk along a Class I trail than for a
bicycling trip along a Class I trail. A lower elasticity value of 0.3 is therefore assumed. Multiplying
135 times 0.3 yields a maximum feasible daily pedestrian-drive-to-facility figure of 41.

As with the bicycle use model, factors were developed for the various facility characteristics, based
upon consensus values provided by a panel of eight individual bicycle planners. These are found in
the right-hand portion of Table E. As with the bicycle model, the pedestrian use model was
calibrated against observed use figures for the North Shore Trail, the West Shore Trail, and the
Camp Richardson Trail. Factoring the maximum potential use levels by the appropriate factors for
these facilities and calibrating to minimize overall error yielded the calibrated pedestrian use rates
discussed above.

This calibration is shown in the bottom portion of Table F. As indicated, all estimates of use were
within 60 pedestrians per day of the observed value. There is a lower level of accuracy of this
pedestrian use model than for the bicycle use model, as indicated by the higher percentage of error
for the individual trails. This can be attributed at least in part to the relatively short trip length of
walking trips as compared to bicycling trips, which can be expected to result in greater variation in
use levels over the length of a corridor.

Peak-Hour Use Estimates

The methodology presented above yields estimates of total daily use over a busy summer day.
Estimates of peak-hour trail use can be generated by applying a peak-hour-to-daily factor. An
evaluation of existing peak hour and daily use levels presented in Table G indicates that, for Tahoe
facilities, this factor averages 0.153 for Class I facilities (indicating that 15.3 percent of total daily
use occurs during the peak hour) and 0.096 for Class II facilities.
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Annual Use Estimates

Total annual use estimates can also be generated by applying an annual-to-daily factor. These
factors were calculated to equal 172.8 for facilities maintained year-round (i.e., cleared of snow and
ice) and 146.5 for facilities without snow/ice removal (which are the large majority of Tahoe
facilities). These factors were identified as follows*:

= The proportion of annual to peak month average daily visitor bike/ped facility use was
estimated based upon monthly variation in lodging utilization in the City of South Lake Tahoe.
(Comprehensive data of monthly lodging use for the Tahoe Region as a whole is not available.)
As shown in Table K, data was identified for the annual “bicycling season” during which visitors
would generally include bicycling in their activities while in Tahoe, assumed to extend from May
through October (inclusive). The proportion of visitor use in each month was then calculated,
with the highest proportion (23.3 percent) occurring in August. Dividing 1 by the percent of
annual use occurring in an average August day (0.233 divided by 31 days per month) yields an
annual-to-daily factor of 133.2.

» The proportion of annual to peak month average daily resident bike/ped facility use was
estimated based upon extensive counts of monthly variation in non-motorized facility usage in
three locations that are also in “snow country”:

0 Boulder, Colorado - 4 locations
0 Indianapolis, Indiana - 30 locations
0 Carmel, Indiana (an affluent suburb of Indianapolis) - 4 locations

As also shown in Table K, the weighted average proportion of use in each month ranges from a
low of 2.4 percent in December to a high of 14.8 percent in August. Assuming that Tahoe
facilities are open year-round, this indicates an annual-to-peak-month-average-day factor for
residents of 209.5.

* The most recent rounds of TCPUD and TCORP counts of Tahoe facilities indicate that
approximately 52 percent of current facility users are residents of the region (regardless if they
drove to the trail or not), while 48 percent are visitors. These values were used to weight the
visitor and resident factors, resulting in an overall factor (assuming snow removal) of 172.8.

* As an aside, data generated by the Nustats Travel Mode Share Surveys conducted for TRPA in the
summer of 2008 and the winter of 2008 were also reviewed. These studies consisted of intercept
surveys of persons at key commercial and recreational sites around the region, rather than surveys
along travel corridors. Overall the proportion of persons arriving at the survey sites by bicycle was
found to be 3.8 percent and 0.5 percent in summer and winter, respectively. Comparing these two
figures, winter bicycle travel mode was 13 percent of summer bicycle travel mode. The proportion of
persons walking to their destination was found to be 12.1 percent and 12.3 percent in summer versus
winter, respectively, indicating close to an equal level of use. A closer look at the survey results,
however, found that they were influenced heavily by the high numbers of persons walking between
the South Stateline area and the Heavenly Village area, particularly in winter. This data source
provides useful background regarding relative non-auto travel over the course of the year, but is not
sufficient to adequately estimate the total annual-to-peak-day factor.
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= Ifsnow is not removed from a facility (as is currently the case for virtually all Class I facilities in
the Tahoe Region), the use during the winter months is eliminated (ignoring cross-country
skiing or snowshoeing use). As a result, the proportion of annual use in the peak summer month
increases, as shown in the right-most column of Table K. As a result, the overall annual-to-daily
factor drops to 146.5.

Consideration of Other Factors Impacting Trail Usage

The resulting figures shown in the bottom line of Table A should be considered to be reasonable
planning-level use estimates for total users at the location of highest use, barring special conditions.
One such condition that may occur is reduction in use due to an effective restriction on parking
availability.> If an effective, enforced parking capacity is put in place at a specific location, the
degree to which this caps the drive-to-facility use numbers can be calculated as follows:

Maximum Daily Drive-to-Facility Use =
Parking Capacity (# of vehicles) X
Average Vehicle Occupancy (persons per vehicle) X
Turnover Rate (# vehicles per space per day)

Average vehicle occupancy, per TCORP surveys, averages 2.1 persons per car for bicyclists and 2.5
for pedestrians. Turnover rates for more remote areas (such as the East Shore where visitors tend
to stay for the day) have been observed to be roughly 1.33, while more “urban” recreational areas
have a turnover rate of approximately 2.5. If the resulting value is less than the total daily bicyclist
and pedestrian drive-to-trail use estimate, the daily use estimate should be reduced in the
spreadsheet to reflect this cap (total of bicyclists plus pedestrians).

Usage at Peak Location versus Total Users Over the Entire Corridor

[t is important to note that the model estimates total use at a single peak location along each
segment. Particularly over the course of a long segment with multiple trip generators along its
length, the total number of individual users over the entire corridor can be substantially higher. A
simple equation to estimate total corridor use is as follows:

Total Corridor Use =
Use at Peak Location X
(Total Corridor Length (miles) / Average Trip Length (miles)) X
(1 + Ratio of Use at Lowest Location to Use at Peak Location) / 2

® With the exception of the East Shore beaches, parking availability rarely if ever limits use of Tahoe Region Class |
facilities at present. Due in large part to lack of prohibition against summer shoulder parking on state highways and
local roadways, even on peak days at busy trailhead locations (such as the 64 Acre Tract in Tahoe City or the south
end of the Camp Richardson Trail along Emerald Bay Road in South Lake Tahoe) there is parking available in
parking lots, along state highways or other nearby roads within convenient biking distance. While an
inconvenience, the few minutes it might take on the busiest days to get from a parked car to the Class | facility does
not noticeably reduce actual trail use.
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As mentioned above, regionwide TCORP one-way trip length was found to average 2.4 miles for
bicycling and 1.5 miles for walking, with detailed values for individual facilities presented in Table
C of the Impacts Memo.

As an example, consider a corridor 7.2 miles in length with an average trip length of 2.4 miles, a
peak location use estimate of 1,000 bicyclists per day and an estimated use level at the location of
lowest use that is 50 percent of that at the peak location. Total bicycle use throughout this facility
would be calculated as follows:

Total Corridor Daily Bicycle Use =1,000X(72/24)X(1+050)/2
=1,000X3.0X15/2
= 2,250 bicyclists per day

Discussion of Error

A substantial potential source of “error” in the model forecasts is simply the day-to-day variation in
observed use levels. The best source of information regarding variation in use levels is provided by
the TCPUD surveys of West Shore, North Shore and Truckee River Trail usage. These surveys all
considered weekdays (Wednesdays or Thursdays) during the first or second weeks of August,
between 2005 and 2008, and indicated substantial variation in use level. As an example, for the
Truckee River Trail, total daily use ranged from a low of 1,074 total daily users to a high of 1,582.
Perhaps the most noticeable indication of the daily variation is a comparison of the use on
Wednesday, August 8th of 1,345 (extrapolated from a 5-hour mid-day count) with the use on the
following day of 1,074 (also extrapolated from a count over the identical period) -a 20 percent
reduction from one day to the next. (Over the same two days, the North Shore usage increased by 6
percent, while the West Shore usage declined by 24 percent). An evaluation of the overall variation
in observed usage on all TCPUD trails indicates an error range (at the 95t percentile confidence
level) of 23 percent above or below the mean.

As the model was calibrated against only three data points (for the three best Class I facilities in the
Tahoe Region), a direct evaluation of observed versus forecast values provides little insight
regarding the accuracy of the model. As data is available for other days not used in the calibration
(from TCORP and TCPUD sources), it is possible to apply the model against the data for these other
days to assess how well the model replicates these other data points. This analysis indicates an r-
squared value of 0.98 for the bicycle model, and 0.67 for the pedestrian model, indicating that the
model explained 98 percent of the variation in bicycle use and 67 percent of the variation in
pedestrian use.

Considering both the variation in day-to-day observed trail use and the accuracy of the models
when compared to additional counts, a reasonable error range for any one corridor is considered to
be £25 percent for the bicycle model and +35 percent for the pedestrian model. These ranges are
applied in Table A to indicate the high and low ends of the estimate range. As the region-wide use
estimates reflect a total of all corridor estimates, the error range for the region-wide totals is
substantially smaller, and should be considered to be £10 percent.

Modifications to the Model

Evaluating Multiple Corridors in a Single Facility
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The model can be modified to consider longer segments. The use model for bike-to-facility and
walk-to-facility users is based solely on demographics and travel within each individual corridor,
and does not take into account the “network effects” whereby facility improvements on one
corridor spurs increased use on an adjacent facility. (This was done to avoid double-counting of
individual users on multiple corridors when considering the region as a whole and as this analysis
for the entire region would add greatly to the complexity of the analysis.) There may be a need to
evaluate this network effect for specific projects, particularly where individual travel corridors can
form a continuous larger project. This can be accomplished as follows, assuming Corridor A is the
corridor for which a use level is desired:

1. From Table L, identify the total resident person-trips from Corridor B to Corridor A.
Similarly, identify the total visitor person-trips from Corridor B to Corridor A from Table M.

2. Multiply by the calibrated optimal rate for residents and visitors shown in Table D (for
bicycle travel) and Table I (for pedestrian travel).

3. Multiply by the estimated proportion of total demand from Corridor B that would continue
into Corridor A, based upon the following:

= The distance between the end of Corridor B and the analysis point for Corridor A,
compared against the proportions of people who make bicycling or walking trips of that
length. (See Figure 1 and Figure 2, based on TRPA/TCORP 2007 surveys; detailed values
for individual facilities are presented in Table C of the Impacts Memo.)

= Trip generators (such as schools, employment sites, and recreational sites) that would
tend to draw bicyclists and pedestrians from one corridor into another.

= Geographical barriers (such as Dollar Hill on the North Shore) that would tend to
discourage through travel between adjacent corridors.

4. Add the resultant to the intra-corridor maximum feasible demand and enter the sum into
the “Maximum Feasible Demand” column of Table A.

5. Conduct the remainder of the analysis as discussed above.

e Page 11
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70%

60%

50%

40%

30% 1

20% 1

10%

0%

Question 2 (BIKES ONLY): How far do you plan on traveling on
your walk/ride today? (N=185)

61%

27%
9%
3%
1
Less than 1 mile 1-2 miles 3-5 miles More than 6 miles

January 19, 2010

Figure 1. Proportion of bicyclists to take different lengths of trips. TRPA/TCPUD Bike Trail Survey 2007.

45%
40%
35%
30%
25%
20%
15%
10%

5%

0%

Question 2 (WALKERS/SKATES BLADES ONLY): How far do you
plan on traveling on your walk/ride today? (N=154)

38%

30%

24%

8%

Less than 1 mile

1-2 miles

3-5 miles

More than 6 miles

Figure 2. Proportion of walkers to take different lengths of trips. TRPA/TCPUD Bike Trail Survey 2007.

Evaluating Shorter Facilities

This model can also be modified to evaluate use levels for shorter corridors or trail segments than
those shown in Figure B, to the level possible given the “coarseness” of the TRPA TransCAD TAZ
system. This requires the following individual steps:

1.

2.

e Page 12

Identify those TAZs that will be served by the specific trail alignment.

Identify the total internal person-trips within the corridor (updating Table C of this memo).
This can be accomplished by changing the TAZs identified as comprising the corridor in
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rows 28 to 31 of the “Visitors TransCAD” and “Residents TransCAD” pages of the
spreadsheet. As the spreadsheets are linked, this will change the values shown in Table D
regarding the 1-way cyclist trips.

3. Modifying the pedestrian usage input data requires revising the equations in the “2008
Socio” page to specify the appropriate TAZs. This will in turn result in changes to Table 1.

The resulting revised “Maximum Feasible Demand” figures from Tables G and ] can then be entered
into Table A. It should be stressed that this methodology has only been developed to the TAZ level
and that it does not reflect specific bicycle or pedestrian trip generators (such as beach facilities,
schools, etc.). As a result, the analyst is encouraged to consider specific local factors as a basis for
adjusting these more general results.

Updating the Model

This model can potentially be updated in the future to reflect new observed use data, travel model
data, or demographic data:

= Changes in observed bicycle/pedestrian use levels can be used in several ways. The
values used in Table F for the high quality Class I facilities can be updated, and used to re-
calibrate the calibrated optimal rates shown in Tables D and I. If new Class I facilities are
constructed, these could also be included in the calibration. In addition, new observed

usage values could potentially warrant adjustments to the facility use factors presented in
Table E.

= Updates to the TRPA TransCAD model regarding existing person-trip tables could be
entered into the “Visitors TransCAD” and “Residents TransCAD” sheets. The bicycle use

model would then need to be re-calibrated.

= Updates to TRPA’s existing socioeconomic TAZ data file could be entered into the “2008
Socio” sheet, and the pedestrian use model re-calibrated.

e Page 13
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TABLE C: Total Internal Person-Trips Within
Corridors

Peak Summer Daily Person-Trips (All Modes)

Corridor Residents Visitors
E1 7,628 11,465
E2 2,068 2,772
E3 3,238 19,328
E4 6,976 24,048
N1 1,336 964
N2 4,733 3,513
N3 5,437 2,970
N4 2,359 1,328
N5 3,411 1,867
N6 9,528 5,615
N7 10,179 8,705
S1 7,935 41,019
S2 3,020 1,261
S3 3,204 401
S4 4,986 1,663
S5 11,551 4,289
S6 4,001 3,809
S7 11,414 32,275
S8 6,093 1,344
S9 5,921 4,277
wWi1 4,981 3,815
w2 16 501

Source: TRPA TransCAD Model.
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TABLE E: Bicycle/Pedestrian Facility Use Factors

For use in Tahoe Basin Bicycle Pedestrian Master Plan

Starting from the trail usage that would occur from a "perfect" non-motorized facility (Class 1, continual, no street crossings,
flat, great maintenance, through an area with high recreational value (woods, shoreline), no trail congestion), what reduction in
the proportion of usage would be eliminated based upon the following factors, for each user type?

Bicyclists Pedestrians
Residents| Visitors Residents| Visitors
Biking Biking | Bicyclists | Walking | Walking | Walkers
from from Drivingto] from from Driving to
Home Lodging | Facility Home Lodging | Facility
Class 1, attaining AASHTO standards 0% 0% 0% 0% 0% 0%
Facility Class|Class 2, attaining standards for lane width 35% 55% 85% Note 1 Note 1 Note 1
\%TE; 25 on street with acceptable width and traffic Note 2 Note 2 Note 2 Note 1 Note 1 Note 1
Flat or only short sections of gentle grade <4% 0% 0% 0% 0% 0% 0%
o/, _R0, H
Grade Surzgtre:do; a4r gusB %, extending for no more than a few 10% 30% 30% 10% 30% 30%
Long sections of sustained maximum AASHTO grade, o o o o o o
with total elevation change exceeding 300 feet 40% 60% 65% 20% 36% 37%
No breaks in trail or cross streets 0% 0% 0% 0% 0% 0%
Infrequent crossings of low volume residential streets
and driveways (<4 per mile) 0% 0% 0% 0% 0% 0%
Frequent crossing of low volume residential streets 10% 15% 15% 4% 79 16%
Facility and driveways (>4 per mile) ° ° ° ° ° °
Continuity  lynprotected crossing of busy (ADT > 10,000) street
’ 0 0 0, 0 0 0,
(including crossings with striped crosswalk only) 22% 29% 40% 7% 35% 35%
:ig;e:'tz(ri rcor::::gozi)busy (ADT >10,000) street 14% 16% 18% 5% 10% 10%
Ei;e:wk: ;nofra:tllr:teyr (;(:‘r;t;n:tlg ertequmng travel along state 35% 44% 49% 36% 48% 54%
High ~- No sand on trail or pavement deformities 0% 0% 0% 0% 0% 0%
Maintenance gllaef::;r:a-; a(igndnmn is an inconvenience, but not a 1% 10% 10% 5% 5% 5%
Poor -- Trail condition reduces safe travel speed 43% 41% 52% 8% 7% 7%
High -- Shoreline, river corridor, dense woods 0% 0% 0% 0% 0% 0%
Recreational
Ve " IMedium - Scenery mixed with urban uses 9% 18% 30% 9% 24% 28%
Low -- Urban corridor 21% 33% 75% 15% 36% 51%
None -- LOS A (< 40 passing events per hour) 0% 0% 0% 0% 0% 0%
Trail Low -- LOS B or C (40 to 100 passing events per hour)] 13% 6% 4% 10% 5% 5%
Congestion
(Note 2) glleordheors:i -- LOS D or E (100 to 195 passing events 26% 10% 8% 23% 8% 13%
High -- LOS F (>195 passing events per hour) 40% 19% 15% 30% 8% 8%

Note 1: Pedestrian demand only evaluated for Class | facilities.
Note 2: Bicyclist demand only evaluated for Class | and |l facilities.
Note 3: See Highway Capacity Manual 2000 Chapter 19: Bicycle Methodology. For example, 40 passenger events per hour reflects that
an individual user would overtake, be overtaken, or be passed in the opposing direction by 40 other individuals over the course of an hour
(or 1 every 1.5 minutes).
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Tahoe Region Bicycle/Pedestrian Use Model October 7, 2009

Appendix A

Individual Bicycle/Pedestrian Facility Use Factors Sheets
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