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This report presents summary of dattom an interdisciplinary study designed to understand visitor
use levels, the types of visitors, and visitor impacts associated with use in the\Mitsxse corridor.
This report includes a summyaof descriptive findings from thBummer/Fall 2014lata colletion
season. Limited data f@eptembearereported herehut it should be noted that portions of eose
Wilson corridor vereclosed to visitor usduring Septembe2014as a result of grizzly bear activity.

METHODOLOGY

The Summer/Fall 201data colection season consisted of sampling periods developed from total
vehicle use differences observed in previous studigse 2%-15", June 18-30", July, August 15" a
week in Septembédi7th-14th), and a week October (4-12"). Whenevepossible and appropriate,
data are summarized based on ttessampling periods in order to examine any changes or patterns
seen across the entire data collection season. Various field methodblegiae censubased and

some samplingpase@ were used snultaneously in order to get a marempleteunderstanding of
visitor use in the Moos®/ilson rridor. These methods included the use of vehicle tube counters,
calibrated trail counters, motieactivated camerag)obal positioning sstem (GPS-tracking d various
use types, vehicle traffic pattern analysisgdparking lot accumulation counts. Each method used is
described in detail in the body of this report.

SIGNIFICANT FINDINGS

OVERALL USE LEVELS

Results from each data collection technique are reported indepentliéindly.generalized across all
sampling periods, tubeounter results show the Moe®élson Road sees approximatdly@00 vehicles
perday during the summer months of June through Augilste bicycle use makes,um average,
between 2%1% of total use, approximately 60 bicycles use the Maddson Road per dayon
average there were 20@2ople per vehicle. Total use was calculateabout 5,80 people(# of vehicles
x avg vehicle ocapancy)entering the corridor each dayeraged across all sampling peridsisle
roads, which include Death Canyon and the Laurance S. Rockefeller (LSR) Preservee@ehgee
approximately 200 vehicles per dagd 500 vehicles per dagspectivelythroughout the summer.
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PEAK USE PERIODS

Although there was some variation based on sampling peratal frdm trail counters, vehicle tube
counters, and parking lot turnover counts all indicate that the first half of AugusE{)Lwas the
busiestsampling period throughout the study. For the corridor as a whole, peak use generally occurs
between 11am and 2p8pm In general, weekends appear to be slightly busier than weekdays.

VEHICLE USE LEVELS

Results from tube counters, turning movement anonaatic traffic recording cameras, and parking lot
counts all suggest that peak use in the Mat/dson corridor occurs daily between 11am and 3pm,
depending on location. Results from the turning movement cameras pldloedrdersection of Moose
Wilson Road and Teton Park Roadggest that approximately @4of trafficon Teton Park Roa¢from
either directionfurns onto the Moos®#/ilson Road. Taxi use in the corridor appeared to be minimal
making up just 0.4% of all license plates captured bwthenatic license plate recognitioAl(PR)

data collection.

VEHICLE MOVEMENT PATTERNS

In general, traffic levels were nearly equal in both directions at all counters with northbound traffic
being slightly higher on the Mood#®ilson Road The most commomovement patterof vehide travel
was northbound through the Moe®gélson corridor Northboundthroughtraffic was most common in
the morningmaking the north entrance the more used entrance of the Médsen Road. In the
afternoon southbourttiroughtraffic peakegdmaking theGranite Canyorntrance the more usend of
the MooseWilson RoadThese patterns were driven by therease in exitsf the through traffic at
each end of the roatlding to overall traffic at that end of the road

VEHICLE PARKING PATTERNS

Of all vehicles asked to participate in BB@Sbased tracking portion of tretudy, 73% acceptedhe

most popular stopping area in the corridor was Sdivitoinds Overlookfollowed by the LSR Preserve
parkinglot. More visitors(with atpeak use periods, three timesmany vehiclegark in the

Afoverfl owd areas along the Death Canyon Road th
The period when parking lotgerefullest was between 11:00am and 2:00@dthough it was themost

popular stopping locatigrthere was no discernable pattern of use at Sawmill POhdd.SR Preserve

parking lotappeared to be busiest at midday.
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USER TYPES

On averageacross all sampling periods,%lof vehicles in the corridor were visitosgth local (Teton
Countyl WY -22) license plates whilthe other 8% were consideredonlocal visitors(license plates
other than WY¥22 or WY-22 rental vehicles)n parking areas, on average and across all sampling
periods, 24% of vehicles were local afPb nonlocal. Overalltheaverage percentage of local use in
designated parking loteariedwidely by parking lot and sampling periddeath Canyon had fairly
consistenthighlocal use throughout the sampling pericdsnpared to other parking areas.

TIME SPENT IN THE CORRIDOR

A large percentage of both bicycles (45%) and vehicles (36%) pass through theWitsaseCorridor
without stopping at a destination. On average, both vehicles and bicycledesgsetithn one hototal
in the corridor. In manyases the total time in the corridor vehiclesis less than 30 minuteBor the
minority of vehicles that did stop within the Moegélson Corridor, Sawmill Ponds and the LSR
Preserve (in that order) were the most popular stopping destinations.

GPStracking of vehicles indicasghat the median dation time in the corridor is 2@inutes For GPS
tracked bicycles the median time spent in the Ma&/dlson corridor is 45 minute¥/isitors who leave
their cars and hike on trails spend on averageutstand 30 minutes recreating at their destination in
the MooseWilson Corridor.

BICYCLE USE LEVELS, PATTERNS AND TYPES

Of all bicyclists asked to participate in tB&Sbased tracking portion of tletudy, 74% accepted.

Bicycle GPS tracking shows thé% of bicyclists rode straight through the corridor without stopping
with most riders travellingorthbound Results from turning movement and automatic traffic recording
cameras indicate that bicycles were between 2% and 3% of total use (depending on sampling period)
entering at the Grani@anyonentrance and less than 1% of total use entering from the Mafdsen
Roadleton Park Road intersection. Like overall use, the highest level of bicycle use was observed
during the first sampling period in August15"). The majority of bicyclists that enter the Moese
Wilson Road from the north end are doing sothi@bike path. However, only 19% of bicyclists that use
the bike path enter the Moe¥¢eilson Road Corridor. The majority of bicyclists that exit the Meose
Wilson Road at the north end exit and continue onto the bike Ajapinoximately half of those

bicydists travel west towards Jenny Laked the other half head east towards the Snake Riker.

most dominant type of bicyclist observed on both the MdMigson Road at the Teton Park Road and
MooseWilson Road intersectioithe Snake River Bridge pathweaand at th&ranite Canyon entrance
stationwassingleriderroad cyclists.
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PEDESTRIAN USE LEVELS, PATTERNS AND TYPES

Of all vehicles asked to participate in the GBSed tracking podn of the study, 85% acceptekhe
highestpedestriaruse was found obhSR Preservéake Creekrail to the bidge with the next highest
pedestrian use observedla LSR Preserve parkingt footbridge However, the LSR Preseryparking

lot footbridgecounter was not calibrated during this stualyd therefore use at this location is likely an
underestimate. The lowest level of visite was observed at the Huckleberry Point trail counter on the
west side of Phelps Lak®yverall, the busiest pedestrian sampling period was the first half of Augus
(August £-15M). In mog cases visitor use levels were slightly higher on weekends

The most popular pedestrian destination across all sampling periods was the Valley Trail section west of
Phelps Lake Overlogkollowed by the eastern shore of Phedljagke.Across all sampling periods, only

a few of the GPSracked visitors hiked to Open Canyon or accessed Teton Village via the Valley Tralil.
Sawmill Ponds was a key stopping destination for vehicle use, but once at the Sawmill Ponds parking lot
visitorsspent very little time there and rarely left the vicinity of the parking lot.

DIFFERENCES FROM KEY FINDINGS FROM SUMMER/FALL 2013 REPORT

In general, with only a couple of exceptions, the findings from the Summer/Fall of 2014 match the
findings from the Summer/Fadf 2013.Vehicle use in the first half of August dropped slightly between
2013 and 2014dowever, when compared to data from @00se in the Moos@/ilson Road corridor is
continuing to increasd.he percentage of vehicles and bicyclists traveling through the corridor without
stoppingdecreaseth 2014. An increase in use at the Sawmill Ponds parking area and on the LSR
PreservdRoadindicate that these may have been key stoppingnad¢isins during Summer/Fall 2014

The remainder of this report contains basic methodology and detailed summariesdfrasfirom the
Summer/Fall 2014lata collection season. Several appendiceseégeenced throughout the document,
which contain supporting materials and maps to help illustrate the findings.
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This document is the technical report of findings from the M&geon Corridor Use Levels, Patterns
and Impactsn Grand Teton National Park 20@éta collection effortAll data was collected and
analyzed by Utah State University, with the exceptioamftrail counter and trail camera data, which
was collected bysrand Teton National PafkGRTE) and analyzed by UtaBtate University. This
document describes the methodologies used in the field and results frd@ifuata collection season,
which occurred frondune 2hroughOctober 31 A summary of salient data findings is provided.

The MooseWilson corridor (MWC)in the southwest corner &RTEIis an outstanding representation

of the parkds major natural ecological communi't
that is about seven miles in length, five miles in width, @mout 10,30@cres in se. These natural
communities include alpinsubalpine, forests, sagebrush flats, wet meadows and wetlands, lakes,

rivers, and pondandanassociated diveity of fish and wildlife. The MWCis enclosed roughly by the

Teton Range to the west, the SnakeeRto the east, the community of Moose to the north, and the

par k 6 s Cdaayomentrahce to the south

Thecorridorcontains several primary visitor use areas, including Death Canyon and Granite Canyon
trailhead parking areakauranceS. Rockefelle Preserve, White GragaudeRanch and Murie Ranch

historic districts, and Sawmill Ponds overlook. Other visitor use areas include Poker Flats horse trails
and the Snake River levee rodthe MooseWilson Road is the primary accgssintto destinations

within thecorridorand extends I.miles northward from the terminus of Wyoming39@adt e Par k 0 s
Granite Canyomntrance to Teton Park Road at Moose. The narrow, winding, partially gravel road
provides access to the south end of Grand Teton National ek raistic, slow driving experience for
visitors looking for exceptional scenery and wildlife viewing opportunities. Some residents and visitors
also use the road as alternative routt® the airport and other destinations within or beyond the park
during the summer months. With increasing vehicle traffic volumes, congestion along this narrow, rustic
country road has become comm This observation has raised concerns abourtitection of wildlife

and other resources, visitor safety, visitor experiencettendffectiveness gfark operations. The road

is open seasonally from approximately May 1 to October 31.

The goal of this project is to collect data about levels, tymsernsand sitespecific impacts of visitor
activities in thecorridor. These data will inform the pabkplanning process, which will assess the type

and level of visitor use that can be accommodated while sustaining the desired resource conditions and
visitor experience within the Moos&ilson corridor. In that planning efforthe National Park Service

will use this and other information to develop and evaluate a range of alternatives that considers a
variety of management strategies within tleridor, aimed at achieving desired future conditions. The
alternatives will be developed and evaluated through a planning process that engages the public and
results in a longerm approach focorridormanagement.
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Figure 1: Top photo of Poker Flats Ranch Bottom photo, a least chipmunk along Death Canyon Road
(photos by Ashley DO6Antoni o).
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STUDY AREA

The MooseWilson Road (Figure 2xtends 7L miles northward from the terminus of Wyoming 390 at

G R T EGramite Canyorntrance to the Teton Park Roadvidose.It contains the full extent of both

the MooseWilson and Death Canyon Road¥ata collection types categorize specific study site

locations. Both the extent of the project study area and the location of specific data collection activities
were devedped in consultation with National Park Service (NPS) staff and were fully vetted in the data
collectonplanMonz, DO6AnNnt ond0B). and Heaslip

Parking Lot Accumulation -
GPS Tracking Pedestrians/Visitor Survey @

Figure 2: Data collection locations and needs for Moos®/ilson corridor study area (Summer/Fall 2014).
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SAMPLING PERIODS

Certain data collection approaches are more suitable for random sampling while other naeasures
continuous throughout the study fralmne 2hroughOctober31. (Table 1 lists specific details and

locations of tasks). Periodsf random sampling were selected to reflect seasonal variations in total use
of thecorridorbased on previous studidd¢Gowen et al., 2009). Note that all data collection activities
did not occur on all days in the sampling perioat, results will be generalized to these periods as
appropriateSee Appendix A for full sampling scheduWith the exception of continuous counts (such

as those from vehicle tube counters and infrared trail counters), sampling intentionally did not occur on
holidays.September field sampling ended a few days early due to grizzlyabtieaty, whichclosed

portions of the Moosé&Vilson Road.

Period 1: dne 215 (12 random days during this period)
Period 2:June 1630 (12 random days during this period)
Period 3: July 431 (24 random days during this period)
Period 4:August 115 (12 random days during this joet)
Period 5: Septembé&r15 (7 random days, post Labor Day)
Period 6: Octobe4-12 (10 random dayduring this periojl

DATA COLLECTION DETAILS

Table 1: Summary of all data collection, basic methodology and sampling approach for each data need, and data
collection-specific site locations

Information Need Data Collection Time Frame Locations
Approach

1. Number of Vehicles | Directional tube Continuous counts until | A LSR PresenEntranceRoad

on Roads counters (MetroCount) | road closure A Death Canyon Road at Y with White
& Electromagnetic Grass Access Road
Counters (TRAFXx) A On MooseWilson Road at:

/E\ GraniteCanyorEntrance
A Near Mooseentrance (@Teton Park

. Road TPR}junction)
A Adjacent to the Woodland Trail
crossing
2. Vehicle Type Video Sampling (licenst StratifiedRandom A GraniteCanyorEntrance
plate recognition) Sampling A Near Moose entrance (@ Teton Park

Road (TPR) junction)

3. Vehicle Movement GPS tracking StratifiedRandom A GraniteCanyorEntrance(ATR)
Patterns and Turning Video Sampling Sampling A Near Mooseentrance (@ TPfinction)
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A Turning Patterns at LSR preserve ang
near Moose entrance (@ TPR juncjio

Movements

A East of Snake River Bridge @ Moose

Continuous

Automated counters

4b. Number of Bicycles
Park SharedJse Path

6. Bicycle Movement GPS Tracking Stratified Random A
Patterns Sampling A

GraniteCanyorEntrance
Near Moose entrancé@ TPRunction)

StratifiedRandom A Granite Canyon TH
A LSR Preserve

GPSIracking
Sampling
A Death Canyon TH

8. Pedestrian
Movement Patterns and

Use Densities

o A Granite Canyon TH
Stratified Random A Death Canyon TH

Observation
Sampling

9b. Overflow Parking
Accumulation
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Figure 3: Research sign used in Summer/ Fal l 2014 to info

1. VEHICLE USE LEVELS

Number of vehicles on roads was recorded with MetroCount directional tube countetsgilaech

end, at intermediate points along Mo&sdson Road, and on side roads to Death Canyon trailhead and
the LSR Preserve (see Figure 2) (MetroCount, 2014; Xia and Arrowsmith, 2008). Data was collected 24
hours per day during the study period. Tabanters were provided and installed by Grand Teton

National Park, but the data download and data summary were managed by Utah State University.
MetroCount software was used to produce summary data that was then compiled by Utah State
University. The Metr@ount counter on the LSR PreseReadwas downloaded by GRTE and

provided to Utah State University for summary.
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2. VEHICLE TYPE

Video samplingvasconducted witiMiovision ScoutcameragMiovision, 2014; Xia and Arrowsmith,
2008).Turning movement countnd vehicle classificatia{including bicycle countsyereconducted

at the interseon of the MooseNilson Road and the Teton Park Rodm intersection of theSR

Preserve and the Moc$¥ilson Road andat the Granit€€anyonentrance statiarVideo sampling used

a stratified random sample at select times dutegtudyperiod to ensure a representative sample of
weekends, weekdays, and times of day. Data was analyzed using manual and automated video analysis
methods to report vehicles by tygaitomatic license plate recognition (ALPR) cameras were placed at
each enaf the MooseWilson Roadandfour days of license platdata was collected during each

sampling period. ALPR data was analyzed to summarize commercial vehicle use in the/leose

Corridor.

Figure 4: Field technician, Annie Weiler, downloading data from the tube counter on Death Canyon Roatliring
Summer 2013. The same tube counters were used during Sumritieall 2014( phot o by Ashl ey D6 AN

3. VEHICLE MOVEMENT PATTERNS

Vehicle movement/use patterns were determined usinglG8S ed met hodol ogi es ( D¢
2010; Hallo et al., 2012). Garmin eTrex 100 units were deployed to a random sample of visitors in their
vehicles as they entered the corridor from either ertdeofoad. Sampling was conducted using a

random sample, stratified by sampling period, to ensure representative sainypgekends, weekdays,

and times of day. A set number of GPS units were handed out randomly during each sampling hour to
ensure an evedistribution of GPS units across te@mpling day. Information about local versus-non

local vehicleand rental vehicle status was recorded. Due to limitations in the size of the research staff,
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vehicle tracking did not occur on days when pedestrian trgakas occurring. Motorists returned the
GPS units upon leaving Moo&®ilson Road to field technicians or to drop boxes located at both road
exits. Erroneous data points were eliminated from the GPS data before aGisacking
methodology was combidewith visitor surveys designed by Pennsylvania State University (PSU).
Results from this survegrenot included in this report and will be in a separate Ra8thored report.
Turning patterns at theSR Preservand Teton Park Roathtersectionsveredetermined by video data
collection using the Miovision Scounits(Miovision, 2014). ALPRecognitionwasused to determine
vehicle duration on the roadway

Figure 5: Field technician,Dan Blair, intercepting a visitor at the Moose end of théloose Wilson Road in order to
retrieve a GPS unitand administerasurvey( phot o by Ashl ey DO6ANntoni o) .
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4. BICYCLE USE LEVELS

MOOSE-WILSON ROAD METHOD

Video sampling was used to determine bicycle use numbers. Miovision Scout cameras were placed at
eachend of MooséWilson Road, and sampling occurred using a stratified random approach throughout
the study period (Miovision, 2014). This ensured a representative sample of weekeekidays, and

times of day.

BIKE PATH METHOD

Automatic infrared countersere placed by GRTE on the bike path near Moose (Pettebone et al., 2010;
TRAFX, 2014;Xia and Arrowsmith, 2008). These automatic counters ran continuously throughout the
study period. A random sample of this census data, stratified by sampling periogedds aalibrate

the countegusing observational techniques in order to determine bicycle use type (see data collection
method #5 below) and counter error. Calibrations were also used to distinguish estimates of bicycle use
from pedestria use and bicyclgroup size.

5. BICYCLE USE TYPE AND BEHAVIOR

MOOSE-WILSON ROAD METHOD

Video sampling, with Miovision Scout camei@sgure 7)placed at each end of Moe®¥élson Road,

was conducted to determine bicycle use type. Video sampling was conducted using a stratified random
sample throughout the study period while ensuring a representative sample of weekends, weekdays, and
times of dayA subsample of the ATR video wasanually analyzed to determine bits/ use types.

BIKE PATH METHOD

In order to understand how bike path users interacted with the Mdibsen Road, observational
techniques were used at the Teton Park Road and Mi@idsen Road intersection (Figure 7). A field
technician was positioned at the intersection to make note of the behavior of all visitors using the bike
path at this intersection. User group information was also recorded.
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Figure 6: Field technician, Annie Weiler, setting up a Miovision Scout camera at the Teton Park Road/Moos&/ilson
Roadintersecton( phot o by Ashl ey D6 Antoni o).

Figure 7. View of MooseWilson Road and Teton Park Road intersection in Moose, WY (photo from Miovision
turning movement camera).
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6. BICYCLE MOVEMENT PATTERNS

Bicycle use patterns were assessed usinglcBS ed met hodol ogi es (DOANnton
2012).Unlike with vehicle and pedestrian tracking, a census of bicycle use in the Mblsss

corridor was attempte@armin eTrex 100 GPS units were handed out to all visitors on bieyhles

were willing to participate in the study as they approathecaorridor access points during vehicle

sampling periods. Sampling was conducted using a stratified random sample to ensure a representative
sample of weekends, weekdays, and times of day. Information about type of user and number in the
cycling group wa recorded. Bicyclists returned the GPS units upon leaving M&ilsen Road to field
technicians or to a drop box which was located at both road exits. GPS tracks were cleaned of erroneous
points before data analys{SPStracking methodology was combineith visitor surveys designed by
Pennsylvania State University (PSBesults from this survey am®t included in this report and will be

in a separate PShuthored report.

7. PEDESTRIAN USE LEVEL

Visitor use counts were collected using trail countérail counters (both Diamond brand and TRAFx
counters) were already in place at trailheads and at important trail junctadsie Qfand provided by

GRTE (Diamond Traffic Products, 2014; TRAFX, 2014; Xia and Arrowsmith, 2008 counters

(Figure § collected data continuously throughout the study period. Data was aggregated into hourly
bins. Utah State University (USU) field technicians calibrated the counters in hourly periods, randomly,
throughout the sampling periods (Pettebone et al., 2010)e Theservational calibration techniques

were used to determine counter error. GRTE staff downloaded the trail counter data, and the raw data
was delivered to USU for analysis.

Figure 8: TRAFx counter (on the back of the sign post) located on the LSR Preserf@otbridge near the LSR
Preserve parking |l ot (photo by Ashley DO&AnN
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8. PEDESTRIAN MOVEMENT PATTERNS

Pedestrian use patterns were examined usingls8$ e d me t h o dooib et g.j 2619; Hall® 6 A n
et al., 2012). Garmin eTrex 100 GPS units were handed out to a random seledtigng#visitors at

Granite Canyon Trailhead, Death Canyon Trailhead, and the LSR Preserve (past the Preserve Center
where the Woodland and Lakeeg@k Trails split) when the visitors started their hike. Sampling was
conducted using a stratified random sample to ensure representative sample of weekends, weekdays, an
times of day. Due to limitations in research staff size, visitor-@&%king did nobccur on days when

vehicle GPSracking occurred. Pedestrians returned the GPS units upon leaving the trail system they
were hiking on to research technicians or to drop boxes that were located at both road exits (same drop
box for vehicle GPSracking).GPS tracks were cleaned of erroneous points before data anapsis.
tracking methodology was combined with visitor surveys designed by Pennsylvania State University
(PSU).Results from this survey amot included in this report and will be in a separate Ra8thored

report.

9. PARKING ACCUMULATION AND OVERFLOW

Data on level of use ikey parking lots within the Moos®&/ilson corridor were collected in accord with
similar studies (Lawson et al., 200B)esignated parking lots are parking areas that were designated,
installed, and maintained by GRTE. Overflow or visitoeated parking areas are locations where

visitors are parked anywhere outside of this designatedResaurce condition summaries foformal

and overflow parking areas goeesentedn the Summer/Fall 2013 report (Monz et al., 20DBta

collection protocols and instruments were designed to be similar to the current parking lot data
collection occurring at the LSR Preserve so thatgarisons can be made among all designated parking
lots within the corridor Parking lot data at the LSR Preserve designated parking lot was collected by the
park and delivered to Utah State University for inclusion in this report. An hourly count of nambe
parked vehicles, number of local vehicles, number of bicycles present, and number of any overflow
parking was collected at all designated parkingsedong the Moos#/ilson Road orridor. At some
designated parking lots, additional information waklected (see list below). Sampling days were
determined using a stratified random sample to ensure a representative sample of weekdays, weekends,
and times of day. The location and condition of maintenance features (fences, parking logs, etc.) at
designatd parking was recorded with a suieter Trimble XT GPS and described.

Designated Parking Lots Additional Data Collection:

[@]3

Granite Canyon Trailhead (photographs of the parking area and overflow parking when full)

[@]3

Death Canyon Trailhead (photographs @& farking area and overflow parking when full)

[@]3

Sawmill Ponds/Overlook Parking Area (documentatbwisitor behavior was alsecorded)
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ADDITONAL DATA COLLECTION

WILDLIFE BRIGADE

In order to be able to relate vehicle movement and stopping patternsevithesence of wildlife jams,

the GRTE Wildlife Brigadeand LSRPreservestaff collected additional information as part of the

project. The Wildlife Brigade is a crew of volunteanso help to manage humanildlife interactions in
GRTE; one of their mainysposes is to manage crowds and vehicles at wildlife jams. USU provided the
Wildlife Brigade and LSRPreservestaff (who also assisted with wildlife jams) withimble GPS ung&

At all wildlife jams in the Moos&Vilson Road corridor, the Wildlife Brigad® the LSRPreservestaff

carried the GPS unit while working at the jam and also entered a few basic pieces of data for each jam
into the GPS unit (including the type of animal, duration of jam, and visual estimation of the max
number of vehicles in thena).

1. VEHICLE USE LEVELS

Tube countergFigure 1.1)were deployed by GRTE at the beginning of June and removed before the
first snowfall at the end of October. Utah State University maintained the tube counters and analyzed all
data.

Figure 1.1: Tube counter used to determine vehicle use levels on the Death Canyon Road (photo by Ashley
D6 Antoni o) .
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PEAK HOUR FOR VEHICLE USE

The most frequent peak hour for each tube counter was determined using MetroCount software
summaries (Tables EIL5). At some count locations, for some sampling periods, the peak hour varied
each day. For these sampling periods, multiple peak hours arefetatie northermost tube counter,
near Sawmill Ponds, the most frequent peak hour for esekvaried mstly betweerthe 3:00pm and

the 6:00pmhourswith the 5:00pmhourbeing most common (Table 1.8t Sawmill Ponds during the
June 15" sampling periodthe 9:00amhourwas the weekday peak hour. On weekehdspeak hour
varied widely across samplingeriods especially during the June sampling periattSawmill Ponds

On Death CanyoRoad the pak hour of use was most often Bit®0pmhour; this was truacross all
samplingperiods(Table 1.2). The weekerathy most frequent peak hour at Death Cangamged
betweerthe 4:00pmhourandthe 5:00pmhour.

On theentranceoad to the LSR Preserve, weekday peak @s most often at 12:00p@&and on
weekend daypeak hour was most often during tt®@0pmhour(Table 1.3). At the counter placed near
where tle Woodland Trail crosses the Moédsklson Road, the peak hour for use on the road on
weekdaysand weekends was during the 11:00am hour (Table Ho4the tube counter near Poker
Flats, the most southern tube countiee, 4:00pm and the 5:00pm hours wire most frequently
observed weekday peak hetinroughout all summer sampling periods (Table 1A&)Poker Flats, on
weekend days, the most frequently observed peak hour wa)ymm hour.

Table 1.1 Peak hour of the day for vehicular traffic at the tube counter on Moosé&Vilson Road just north of Sawmill
PondsOverlook. The time reported in the table is the beginning of the peak hour and the value parenthessis the
number of times over the samplig period when that peak hour was observed.

Most Frequent Peak Hour. Sawmill
Sampling Period Weekday Weekend
Junel-15 9:00am (5) 9:00am/10:00am/11:00am/1:00pm/4:00pm
June 1630 5:00pm (3) 11:00am/12:00pm/3:00pm/4:00pm (1)
July 4:00pm/5:00pm (5 12:00pm/4:00pm (3)
August 115 3:00pm/4:00pm (3 3:00pm (2)
August 1631 4:00pm/5:00pm (3 4:00pm (3)
September 5:00pm (6) 5:00pm (4)
October 5:00pm/6:00pm (5 11:00am (3)

PAGE22 OF128



Table 1.2 Peak hour of the day for vehicular traffic at the Death Canyon Road tube counter (1&r time). Counter
placed right before where Death CanyorRoad turns to dirt. The time reported in the table is the beginning of the
peak hour and the value inparenthessis the number of times over the sampling period when that peak hour was

observed.

Most Frequent Peak Hour: Death Canyon

Sampling Period Weekday Weekend
Junel-15 11:00am/3:00pm (2) 12:00pm (2)
June 1630 3:00pm (4) 3:00pm (2)

July 12:00pm/2:00pm/3:00pm/4:00pm (4 4:00pm (3)
August 115 3:00pm (4) 11:00am/3:00pm (2)
August 1631 1:00pm (3) 11:00am/1:00pm (2)
September 11:00am/5:00pm (2) 8:00am (1)
Octobet N/A N/A

* Counter malfunction beginning 9/6/14

Table 1.3: Peak hour of the day for vehicular traffic on theentranceroad to the LSR Preservg(12hr time). The time
reported in the table is the beginning of the peak hour and the value iparenthesesis the number of times over the
sampling period when that peakhour was observed.

Most Frequent Peak Hour: LSR Preserve Road

Sampling Period Weekday Weekend
Junel-15 12:00pm (3) 1:00pm (3)
June 1630 3:00pm (3) 12:00pm (2)
July 12:00pm (8) 11:00am (3)
August 115 11:00am (3) 1:00pm (3)
August 1631 12:00pm (5) 11:00am/1:00pm (2)
September 1:00pm (7) 1:00pm (2)
October * *

* No data®d collection ended 10/3 upon closingtbe LSR Preserve Center
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Table 1.4 Peak hour of the dayfor vehicular traffic at the Woodland road counter (12hr time). Counter placed onthe
MooseWilson Road near where the Woodland trail crosses the Moos#/ilson Road The time reported in the table is
the beginning of the peak hour and the value iparenthessis the number of times over the sampling period when

that peak hour was observed.

Most Frequent Peak Hour. Woodland

Sampling Period Weekday Weekend
Junel-15 5:00pm (5) 3:00pm (3)

June 1630 5:00pm (5) 11:00am (2)

July 4:00pm (5) 2:00pm/4:00pm (2)
August 115 11:00am/1:00pm (3) 11:00am (3)
August 1631 11:00am (8) 11:00am/12:00pm (2)
September 11:00am (6) 12:00pm (2)
Octobet * *

* Counter malfunctiorbeginning 9/14

Table 1.5: Peak hour of the day for vehicular traffic nearthe Poker Flats parking lot (12hr time). Counter placed on
MooseWilson Road just north of Poker Flats parking area.The time reported in the table is the beginning of the
peak hour and the value inparenthessis the number of times over the sampling péod when that peak hour was

observed.

Most Frequent Peak Hour: Poker Flats

Sampling Period Weekday Weekend
Junel-15 5:00pm (4) 3:00pm (3)
June 1630 5:00pm (6) 4:00pm (2)

July 5:00pm (8) 4:00pm (3)
August 115 4:00pm/5:00pm (3) 4:00pm (3)
August16-31 4:00pm (5) 12:00pm (3)
September 12:00pm (7) 11:00am (4)
October 4:00pm (6) 12:00pm/4:00pm (2)

AVERAGE AND TOTAL VEHICLE COUNTS
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Use at the tube counter just north of Sawmill #ranged from an average of 62hicles per day in

early June t@,394vehicles per day during the August15th sampling period (Table 1.6 and Figure
1.2). At Death CanyoRoad, average veheuse per day varied between 170 vehicles in early June to
281vehicles per day during the August15" sampling period (Tiale 16 and Figure 1.3). Average

daily use at thentranceoad into the LSR Preserve varied between about 400 and 600 vehicles per day
during the sampling periods. The lowest level of use at the LSR Preserve was observed during
September with approximayeB98 vehicles per day (Table 1.6 and Figure 1.4). Highest use on the
entrancaoad to the LSAPreservavas observed duriniipe August £-15" sampling period with 580
vehiclesperday on average. The Juné™®B0" sampling period had the highest averaghicles per day

for the Woodland tube countek,009vehicles/day) The tube counter just north of Poker Flagsorded
peak use during the August-15" sampling period (2,185 vehicles/day) and lowest average use during
October (511 vehicles/day)able 1.6 and Figures 1.5 and 1.6).

Table 1.6. Average number of vehiclesper day (+ 1 standard deviation) at each tube counter location in the Moose
Wilson corridor reported by sampling period Outliers that may be present on figureswere removed before
calculating these averages.

. . : Death LSR
Sampling Period | Sawmill Ponds Woodland | Poker Flats
Canyon Preserve+
265 170 436 1451 1413
June 115
(186 (47 (£ 54) (£ 225 (£ 227
2148 218 533 1909 1851
June 1630
(136 (+ 40 (£ 56) (159 (172
2236 269 548 2119 2006
July
(+ 380) (+ 53) (+ 70) (262 (+ 555
2394 281 580 1817 2185
August 15
(x17H (£ 59 (+ 40 (£ 293 (£ 214
1920 213 481 1254 1674
August 1631
(+ 281]) (+ 60) (+ 60) (227 (£ 299
1035 205 393 862 1037
September*
(+ 839 (£ 44)** * (x 169 (£ 467)*** * (+ 464
629 511
October NA NA NA
(+ 348 (£ 252

*Counter malfumtion resulting in days with missing data

** Road closed due to bear activity in the corrisi@rting 9/10 througBb/19
** *Counter malfunction afted/5/14.

*** *No Data after 9/14/15 due to counter malfunction.

+No Data for Octobedue to closure of LSIRreserveCenter
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Sawmill Ponds - Daily Vehicle Counts
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Figure 1.2 Daily vehicle counts across the study period for the tube counter placed just north of Sawmill Ponds. Low
values observd in September were due tgoad closure as a result of grizzly bear activity.

Death Canyon - Daily Vehicle Counts
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Figure 1.3 Daily vehicle counts across the study period for the tube counter placed just before the beginning of the
dirt section of Death CanyonRoad. No data for most ofSeptember and October due to counter malfunction.
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LSR Preserve - Daily Vehicle Counts
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Figure 1.4: Daily vehicle counts across the study period for the tube counter placexh the LSR Preserve Road

3000

2500

2000

1500

Vehicles/Day

1000

500

Entrance Road GRTE only provided data through the end of September.

Woodland - Daily Vehicle Counts
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Figure 1.5 Daily vehicle counts across the study period for the tube counter placexh the MooseWilson Road near
where the WoodlandTrail crosses the road.No data after September 14th due to counter malfunction.
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Poker Flats - Daily Vehicle Counts
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Figure 1.6: Daily vehicle counts across the study period for the tube counter placed on tMooseWilson Road just
north of the Poker Flats horse parking area

DIRECTIONAL TRAFFIC FLOW

Figures of daily directional flow for each individual counter along the Ma@gson and Death Canyon
Roads for each sampling period can be found in Appendix B. Presented here are average hourly vehicle
counts by direction (northbound and southbound) for all tube counters placed in theWitsaose

corridor (Figures 1.7 through 1.p0Across all sampling periods and both weekends and weekdays, on
average northbound traffic on the MoaA&son Road was at its highest between approximately 8:00am
and 10:00am, at which point northbound traffic levels began to decrease and southbificibe gen to
increase. On average, southbound traffic levels were at their highest levels betweerna2@@pddpm

with use beginning to drop more dramatically at around 6:0@werage traffic to and from the LSR
Preservaand up and down Death Canyondgooughly mimicked that of the traffic on the Mge

Wilson Road, with traffic to these destinatigresaking between 8:00am and 10:00amtaaific leaving
these destinationseaking between 2:00pm and 6:00@re peaks at the LSR Preserve and Death
CanyonRoad were less dramatic than those peaks observed on the-Wdsse Road counteand

both counters had more even directional use during midday (10:P@&pm).

Data from the tube counters placed on Medékson, LSR Preserve, and Death CanfRmads wee

also separated by northbound and southbgandastbound and westbound in the case of the LSR
Preserve and Death Canyon Re)ddhaffic for weekdays and weekend days across all sampling periods.
In general, traffic levels were nearly equal in both dioes at all counterduring all sampling periods

with just slightly more northbound traffic than southbound trgffee Appendix B). Rarely was
southbound traffic flow higher than northbound traffic floMhe most drastic example of southbound
traffic bang greater than northbound traffic was observed at the Woodland counter during the August
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15"-31tsampling periodA | t hough Deat h-e@Qamy am aids a afidedd om t
indicates that for many days in the sampling peria@stbound (tevards the trailheadjaffic levels

were much greater than eastbotradfic levels (see Appendix B). Given the nature of Death Canyon

Road being a deaehd, these results seem unlikéife tube counters used in this study are designed to
work on pavementhe Death Canyon Road tube counter had to be placed on a narrow road where the
pavement met the dirt section of Death Canyon Road. The placement of the Death Canyon tube counter
on the edge of the pavement may have resulted in some counteinetualing the counter

malfunctions that occurred in September and Octolierefore, while total counts from Death Canyon
appear to be accurate, directional flow results may be less accurate when compared to tube counters
placed on Moos&Vilson Road Traffic onthe LSR PreservEntranceRoad was also approximately

eqgual each direction witlvestboundraffic (leaving the LSR Preservbging slightly higher during

most sampling periods. Like the Death Canyon Road, the LSR PrésdgraeceRo ad i semd dide a
road and any &rge discrepancies between westd eadiound traffic is likely due to counter error.

Weekday Hourly Directional Flow - June 1-15
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Figure 1.7: Average hourly directional counts for all tube couters in the MooseWilson Road arridor for weekdays
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Weekend Hourly Directional Flow - June 16-30
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Figure 1.1Q Average hourly directional counts for all tube counters in the MooseWilson Road arridor for weekend
days in the second sampling period of June. NB rorthbound, SB = souhbound.# WB o6 f or Deat h Canyon
the trail head, and AEBO for the LSR Preserve is t«
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Figure 1.11 Average hourly directional counts for all tube cownters in the MooseWilson Road rridor for weekdays
in July. NB = northbound, SB = southboundfi WBo0 f or Death Canyon is towards the
Preserve is towards the LSR Preserve parking lot.
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Weekend Hourly Directional Flow - July
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Figure 1.13 Average hourly directional countsfor all tube counters in the MooseWilson Road rridor for weekdays
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