3 s 2 1’..;’:; V
TRAFFIC IMPACT ASSESSMENT (TIA)

RECREATIONAL VEHICLE CAMPGROUND
DEVELOPMENT, LAC STE ANNE, AB

ZALIG CONSULTING LTD.
Z A LGP

SUSTAINABLE ENGINEERING BY DESIGN

v




Appendix 3: Traffic Impact Assessment



Z A L'Ghp

SUSTAINABLE ENGINEERING BY DESIGN

‘v’

TRAFFIC IMPACT ASSESSMENT (TIA) REPORT
for
RECREATIONAL VEHICLE CAMPGROUND

DEVELOPMENT
LAC STE ANNE COUNTY, ALBERTA

Client: VIVCOR HOLDINGS INC.
Project Number: 1601-21MY
Submitted: July 12 2021



ZALGF

SUSTA'NABLE ENGINEERNG BY DESOH

T

CONTENTS
I INTRODUCTION ...ttt ettt e et e e e e eaate e e e eeseeeeeeasaeeeeersaneeeeesaneeseenteeeses 1
<4 . | |
1.2 Planned DevelOoPmEnt. .......cooiuiiiiiiiiiiiiiii sttt sb e s e 1
L3 Pt O BIIY couuuormoosessonn vuins rs s s o i s o s s i e e s 1
1T [ T LN LY A ARRRNERR LI 3
2 EXISTING CONDITIONS. ...cooittiitiiittiteiiiresite it ssesr e s sssessessbeseas e eseessessseesssasssesssessnes 4
by TG TCOBH DN BIIONIE oo sninss i s i s e S A e R TR SR s S 4
2.2 Historical Roadway Traffic VOIUIMES........cooovviiiiiiiiiiiiiiicieccce e 5
2.3 Existing Traffic Volumes and Conditions ..........cccovvviiiiiieiiiiiiiieiiesciiessesiesssseessnesenns 5
2.4 Existing Heavy Vehicle COmPOSIEION ......ovvvvrviiiiiiiieieerieeceesese e 9
2.5  Planned Roadway IMProvementS......c.coiiviiiiiiiiiicoiiieiee e seie s eeseseeseeeereeens 10
3  PROTECTED TRAFFIC VOLIIMES s s 10
3.1  Trip Generation for Known Background Developments...............cocovvevvvveveeereeeernennnn. 10
32 Histerical Traffic Gromrtht RAE .o mssssvrsmssoimive s sos s sssesssi s i s sings 10
3.3 Total Background Traffic ......cceeiieiiiieiie it ee e erne s 10
34 'SBite Generaled THIPS oo miiivim s sosseissess s ioissesasassmmssisissssvrssainisansnssen ssasssaserss 128
3.4.1 Pags-by THS cissiisomvvssisvicinnmsasaosaissssinsosssss st saseessemss sovsmmvrssisonimsssssisees 14
3,42  THernNal TIPS coviiiiiiiiiiiei ettt sn e an e eia e LD
3.8 Ty DS EUUDTIETON . ¢unsissasssssmssmsnssiossmmssasassisis i s s S S e ey 15
3.6 TTIP ASSIZIIMEIE. ....iiiieiiiiiiieiicii ettt et seesereesbessbsesbsesssessssessbesssnesssesssenns 1D
3.6.1 OpeningPhase. | Traffic Volumes. ... s st i 15
3.6.2  Interim 2026 Traffic VOIUMES .......eecveeeeeeieeee e ere e sa e 16
3.63 Future 2041 Traffic VOIUMES ...o.viiiiiiiiiiiiiciie e 16
4  EVALUATION AND RECOMMENDED IMPROVEMENTS .....cooiiiiiiiiiiiiiiiiniiciiiisininnnnn 24
4.1  Level of Service Criteria for INterSECtionS.........ccveeovvreeiivreiiireeiereeeeeeeieereeenneesisressneenns 24
42  iCapacityand Level of Service ANALYSES ..uiusinmsmsinssisismsisssosnmiiasarinisonisesieominamss 25
4.2.1  Existing 2021 Traffic Conditions........cooiueiieiieiiieneeiriiessiieieeieseesssass s sseassannes 25
422 Background 2022, 2026, and 2041 Conditions. .........cocveovveeerereeiveresiirveeinsrensnsesenees 26
4.2.3  Opening 2022 and Interim 2026 Traffic Conditions..........eecvneeriiiinneeeesiinnisesinnieens 28
4.2.4  Future 2041 Traffic Conditions ........cceiiirriiiiieiiiiiisciisiinesieennseseeesssesssessaasnnsenes 29
4.3  Tratfic Control S1onal Wartmmtst, i esmmmsmmimemmainisssia5ssoisis i ibssinisossistsssiubses sisssans 30
4.4 Intersection Layout ASSESSIMEINL.......c.ecireeiiuiiieerieeiiseeeeeeaseeseeasseesseesseessesessessssessssessenns 31
4.5  Intersection Lighting WarTants .......c.coocviiiiiiiiiiiiiriiiisiiieeesiesesieseniesessses e ssnsessssssnsnsennes 32
§ CONCLUSIONS ANDRECOMMENDA TIONS. .ixivsisisssssisssasnnsssssssavssasssnssssnsssasssssaisans 33

al|Page



LGk

SUSTANABLE ENGUMEERNG BY DESGN

——
APPENDICES
Appendix A: Project’s Access Application Document and Title
Appendix B: Existing 2021 Intersection Turning Movement Traffic Counts
Appendix C: Synchro - HCM 6th Edition Capacity Analysis Reports
Appendix D: Intersection Layout Assessment
Appendix E: Intersection Lighting Warrant Analyses Worksheet
LIST OF FIGURES
Figure la S L OCATITHIVIRDY, - urcr s n s i miscwmi s cteds s  SEs oot 58 43 S8 A 0 B e 2
Figure 1b Local Context ABiial MaD i vorvemsiasvavaes s5smeyami i doss e isms e s 5eveiss 5
Figure 2a Observed 2021 Peak Hour Traffic Volumes..........oooiiviiiiiiiiiiiiiiiiciie e, 7
Figure 2b Existing 2021 Peak Hour Traffic Volumes..........cccoviiiiiiiiiiinnnn 8
Figure 3 Total Background 2022 Hour Traffic VOIUMES .....o.ovvviiieriiiiiiiiiieieienevaeienans 11
Figure 4 Total Background 2026 Peak Hour Traffic Volumes..............c..oiiiiis 9
Figure 5 Total Background 2041 Peak Hour Traffic Volumes...........ccccooovviiiiiinnies 3
Figure 6a Direction of Approach and Site Access Distribution —Phase L..........ccccooiiviis 17
Figure 6b Direction of Approach and Site Access Distribution — Full Development.............. 18
Figure 7a Site Generated Peak Hour Traffic Volumes —Phase 1............cccoociiiiiiiiiiii 19
Figure 7b Site Generated Peak Hour Traffic Volumes — Full Development..............coeies 2
Figure 8 Opening 2022, Phase Peak Hour Traffic Volumes. ......ocoovvevviiiiiiiiiiiiininnans 21
Figure 9 Interim 2026 Peak Hour Traffic Volumes ........cccoovvviiiiiiiiinniiin, 22
Figure 10 Future 2041 Peak Hour Traffic Volumes............coocviiiiiniiiiininiicinicninns 23

LIST OF TABLES

Table 1: AADT Traffic Volume History for Selected Years between 2000 and 2020.........ccccvvviivirn §
Table 2: Adjacent Highway Heavy Vehicle Composition (IN%).......ocevvrrreniienriieenenmmimemmne 9

Table3: T GENraEON RATES. s seams s smisime as oo sas s v s sk o v bisr s S 5 sl e i 14
Table 4: Projected Site-Generated Peak-Hour Volume............o.ooviiiiiiiiiiiiiiiiiiiiieieeeaeae 14
Table 5: Level of Service Criteria for Unsignalized Intersections.....ouuevevieereieniierereniaanieienaenaans 24
Table 6: Level of Service Criteria for Signalized Intersections .............oeevvivieniniinncesnceeecennrenen. 24
Table 7: Capacity Analysis for Existing 2021 Traffic Conditions ............ocooooiiiiiiiii. 26
Table 8: Capacity Analysis for Background 2022 Traffic Conditions .........cc.cocovviviiiiiniinnnncenn, 26
Table 9: Capacity Analysis for Background 2026 Traffic Conditions ...........coccovvviviiiininiiinnin. 27
Tablel0: Capacity Analysis for Background 2041 Traffic Conditions ...........covvevviieiniiiiieiiennns 27
Table 11: Capacity Analysis for Opening 2022 Traffic Conditions ..........cccevvvviiiiiinineon. 28
Table 12: Capacity Analysis for Interim 2026 Traffic Conditions...........ccvcviiviiviiiiiiiiini, 29
Table 13: Capacity Analysis for Future 2041 Traffic Conditions............coeviiiieiiiieiiniieieneeenenns 30
Table 14; Intersection Layont Assessment ReSHIS. . .. i i i v s se sevin sus v esines sins 31

b|Page




ZA LGk

SUSTA'NABLE ENGINEERING BY DESIGH

g

1 INTRODUCTION

1.1 General

Vivcor Holdings Inc. retained ZALIG Consulting Ltd. (ZALIG) to undertake a traffic impact
assessment (TTA) in support of the proposed Recreational Vehicle Campground Development to be
in the Lac Ste Ann County just north of Summer Village of Sandy Beach, Alberta. The proposed
project will be built on a 151.2-acre lot. The development will be located along the west side of
Range Road 12A / Shedden Drive and will be accessed via three access points on Shedden Drive.
This traffic impact assessment is being prepared to assess potential transportation impacts of the
proposed development and to satisfy the Lac Ste Anne County and Summer Village of Sunrise

Beach requirements for such a study as a result of the proposed development.

Figure 1a presents a site map that shows the general location of the proposed development, and

Figure 1b presents a local context aerial map.
1.2 Planned Development

The proposed campground development will consist of 300 total recreational vehicle (RV)
campsites to be developed in two phases. Phase 1 would consist of 97 campsites and expected to
open in 2022. Phase 2 would consist of another 203 campsites and expected to be fully operational
and reaching full capacity by 2026. The access application documents to the Summer Village of

Sunrise Beach including title are attached in Appendix A of this report.
1.3 Purpose of Study
The primary purposes of this traffic impact assessment study are:

» To evaluate the traffic operations and levels of service (LOS) at the following study
intersections:
o Highway 642 and Range Road 12A intersection.
o Victory Road and Shedden Drive intersection.

o The three site access intersections on Shedden Drive.
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Figur1b: Local Context Aerial Map
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To evaluate any potential project traffic impacts of the proposed development to the
surrounding roadway network, and to determine if the roadways, site access and  traffic
circulations in the project vicinities would be suitable for the intended development and the
amount of development traffic volumes anticipated.

To identify suitable intersection control and geometric configurations that would be required
to properly service the proposed development including conducting a signal warrant
analyses for Highway 642 and the Range Road 12A intersection as needed.

Also, to identify any needed short-term and long-term roadway improvements in the areas
to enable acceptable traffic operations that would satisfy Alberta Transportation’s

requirements.

1.4 Methodologies

This traffic impact assessment utilizes the following evaluation methodologies:

S

Data collection including but not limited to existing roadway and intersection geometric
characteristic, pavement markings, traffic control types, and intersection turning movement
traffic counts.

The forecast of background peak hour traffic volumes without the site traffic for the 20-year
horizon (2041).

Trip generation estimate for the proposed development based on appropriate Trip
Generation land use categories and corresponding trip generation rates by the Institute of
Transportation Engineers (ITE).

Distribution of the site generated trips to/from the development site based on population,
land uses, roadway network, and existing traffic patterns in the project vicinities.
Assignment of the project trips to the adjacent roadways based on the proposed project site
plan and the estimated roadway trip distribution characteristics.

Existing, background, and future traffic capacity analysis for the study area intersections and
roadways to identify possible capacity constraints and to assess overall traffic impacts of the
proposed development, which is based on the latest Highway Capacity Manual (HCM)
methodologies by the Transportation Research Board, the US National Academies of

Sciences, Engineering and Medicine.
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2 EXISTING CONDITIONS

2.1 Area Road Network

There are three roadways providing access to the site as described below. These roadways are
Highway 642, Range Road 12A / Shedden Drive and Victory Road. A brief description of each of

these roadways follows.

Highway 642 is a two-lane two-way undivided provincial highway that runs in the east / west
directions in the vicinity of the proposed development. Highway 642 is a major highway that
provides connectivity between Lac Ste. Anne County and County of Barrhead. The speed limit of

Highway 642 in the vicinity of the proposed development is posted at 100 Km/hr.

Range Road 12A / Shedden Drive is a two-lane two-way paved roadway that runs in the north /
south directions in the vicinity of the development site and intersects with Highway 642 to the north
of the proposed development. To the south of the proposed development, this road is known as
Shedden Drive, and it intersects with Victory Road in Summer Village of Sunrise Beach. It should
be noted that Shedden Drive south of Victory Road is unpaved road. The speed limit of Range Road
12A is posted at S0 Km/hr. The speed limit of Shedden Drive in the Vicinity of Victory Road is
posted at 30 Km/hr.

Victory Road is a two-lane two-way paved roadway that runs in the east / west directions. The

speed limit on Victory Road is posted at 50 Km/hr.

The intersection of Highway 642 and Range Road 12A is an unsignalized intersection with stop-
control signs on the Range Road 12A approach and a free flow operation on Highway 642 east/west
approaches. There is a private access with a closed gate existing on the north approach of this
intersection. Since the north approach has a closed gate and no traffic was observed during the data
collection, this intersection has been treated as a T-intersection. All intersection approaches consist

of one shared lane per approach.

The intersection of Victory Road and Shedden Drive is an unsignalized intersection with stop-
control sign on Victory Road approach and a free flow on the Shedden Drive approaches. An
unpaved local road opposing Victory Road exists, which is called Willow Way. This intersection

has one shared left/through/right lane on each approach.

4|Page
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2.2 Historical Roadway Traffic Volumes

The past 20-year historical weckday Average Annual Daily Traffic (AADT) Volumes along
Highway 642 were obtained from Alberta Transportation’s (AT) Traffic Count Database and were
reviewed. The AADT for selected years between year 2000 to year 2020 are presented in Table 1
below for the Hwy 642 section between Highway 777 east junction and Sandy Beach.

Tahle 1: AADT Traffic Volume History for Selected Years
Roadway Link 2000 2005 @ 20 2015 2020

Highway 642
(E OF 777 W OF SANDY
BEACH EJ

* ASDT: The Average Summer Daily Traffic in 2020

A review of Table I indicates that traffic volumes along Highway 642 fluctuated up and down during
the period from 2000 to 2020 with a general increasing pattern. The overall average annual growth
of traffic between year 2000 and year 2020 has been calculated and determined to be 1.84% per
year. To be conservative a traffic growth factor of 2% will be utilized to estimate future horizons

traffic volumes for this study.
2.3 Existing Traffic Volumes and Conditions

A field reconnaissance of the site and its surroundings was conducted to establish a database of the
existing conditions. The peak periods considered for analysis for the proposed RV Campground

were the weekday morning and the late afternoon periods.

Turning movement traffic count data was collected on Wednesday and Thursday June 2nd and June
3rd, 2021, from 7:00 AM to 9:00 AM and from 4:00 PM to 6:00 PM for the a.m. and p.m. peak

periods respectively at the following two study intersections:

» Highway 642 and Range Road 12A Intersection,

» Victory Road and Shedden Drive intersection.

The observed 2021 AM and PM peak-hour traffic volumes for the above study intersections are
illustrated on Figure 2a. Details of the collected traffic count data for the study intersections as well

as AT’s historical traffic data at Hwy 642/Hwy 777 intersection are contained in Appendix B.

5|Page
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Figure 2a also presents the approaching / departing 2020 peak hour traffic volumes obtained from

AT’s traffic count database at Hwy 642/Hwy 777 intersection.

COVID-19 Impact on Traffic:

ZALIG understands that COVID-19 may have some impacts on highway traffic due to some people
working from home. Therefore, the 2021 observed traffic count data along Highway 642 were
compared with Alberta Transportation’s 2020 traffic data as obtained from Hwy 642/Hwy 777
infersection, which are presented on Figure 2a. A review of Figure 2a for Highway 642 two-way
peak hour volumes indicates that AT’s 2020 volumes versus observed 2021 volumes east of

Highway 777 are as follows:

»  AM Peak Hour: AT’s 2020 = 63 VPH, Observed 2021 = 54 VPH, AT/OB=1.17
» PM Peak Hour: AT’s 2020 = 55 VPH, Observed 2021 = 68 VPH, AT/OB = 0.81

Where AT/OB represent the calculated factor determined by dividing AT’s 2020 volumes by

Observed 2021 volumes.

The above calculated factors indicate that the observed AM peak hour volumes are very low
compared to AT’s 2020 data; therefore, they should be grown by a factor of 1.17 to match the 2020
data. To be conservative in this analysis a factor of 1.20 has been utilized to grow the AM observed

volumes.

With respect to the PM peak hour, the calculated factor of 0.81 indicates that the observed PM
volumes are significantly higher than AT’s 2020, which is around 23% higher than 2020 volumes.
Therefore, there is no need to apply any factor on observed 2021 PM peak hour volumes to account

for COVID-19 impact.

As mentioned above, the 1.20 factor has been applied on the observed 2021 AM peak hour traffic
volumes at the two study intersections and the resulted estimated Existing 2021 peak hour volumes

are illustrated on Figure 2b.

6|Page
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Figure 2a: Observed 2021 Peak Hour Traffic Volumes at Study Intersections
and AT's 2020 Approach Volumes on Highway 642
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Figure 2b: Existing 2021 Peak Hour Traffic Volumes at Study Intersections
(With 20% Growth Applied on Observed AM Peak to Account for COVID Impact)
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2.4 Existing Heavy Vehicle Composition

The AM peak hour and PM peak hour heavy vehicle compositions were determined from the
intersection turning movement traffic count performed at the study intersection and are presented in
Table 2. Note that the sum of Single Unit Trucks and the Tractor Trailer Unit were considered to

represent heavy vehicle traffic and their percentages are presented in the below table.

)
2021 Traffic Count Data |

Description ‘ Highway 642 Range Roz?d 12A ‘
West of Range West of Range South of Highway
Road 12A Road 12A 642

AM Peak Hour 32% 23% 0%

Table 2: Adjacent Highway Heavy Vehicle Composition (in %

PM Peak Hour 4% 8% 0%
Shedden Drive Victory Road
Description North of Victory  South of Victory West of Shedden
Road Road Drive
AM Peak Hour 33% 0% 0%
PM Peak Hour 0% 7% 8%

A review of Table 2 indicates that Highway 642 carries relatively large amounts of heavy vehicle
traffic during the AM peak hour. However, it carries small amounts of heavy vehicle traffic during
the PM peak hour. Range Road 12A does not carry any heavy vehicle traffic. In the vicinity of
Shedden Drive / Victory Road intersection, these two roads carry relatively small amounts of Based
on the above results, the capacity analysis for the study intersections utilized the 2021 observed
heavy vehicle percentages as noted in Table 2. Noting that for the approaches where the observed
percentage was less than 2% a heavy vehicle percentage of 2% was utilized in the existing and

background capacity analysis software for that approach.

Future Conditions Heavy Vehicle Percentages:

For the Opening 2020, Interim 2026, and Future 2041 scenarios capacity analysis, the following

heavy vehicle percentage were utilized because of the proposed Campground Park Development:

» 100% heavy vehicle percentage at all site access intersections on Shedden Drive.
» 50% heavy vehicle percentages at Range Road 12A NB approach, Highway 642 EB right-
turn movement, and Highway 642 WB Left-turn movement.

9|Page
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» 50% heavy vehicle percentages at Victory Road and Shedden Drive intersection, all

movements.
2.5 Planned Roadway Improvements

The Lac Ste Anne County website was reviewed thoroughly to find out if there are any plans for
any roadway improvements within the study area in the near future. The results of this review
indicated there are no plans available at this time for any improvements within the project’s study

area.

3 PROJECTED TRAFFIC VOLUMES

3.1 Trip Generation for Known Background Developments

Background traffic takes into account additional traffic on the roadway systems that will be
generated by approved developments in the area that may be completed by the time of the site build-
out. The current project’s phase 1 is projected to be built-out within the coming year, and the full
development of phase 2 is expected to occur in 2026. Based on ZALIG’s reviews of Lac Ste Anne
County website, there are no approved developments in the vicinity of the project site that are being

developed. Therefore, background development traffic has not been considered for this TIA.
3.2 Historical Traffic Growth Rate

To account for inherited growth in traffic and that traffic generated by other unknown developments
that may occur at the build-out of the proposed project, a traffic growth factor was applied to the
existing traffic volumes to forecast the future traffic conditions. A 2.0% annual growth rate was used
to estimate traffic growth for all future horizons including the 20-year horizon. The 2% growth rate
was applied to the 2021 existing traffic volumes to derive the 2041 background growth ftraffic
volumes for future development impact analyses. Note that the 2.0% annual growth rate is in
accordance with Alberta Transportation’s acceptable long-range growth standards. Also, it is higher

than the 20-year historical growth rate of 1.84% as determined earlier.
3.3 Total Background Traffic

The 2.0% background growth due to unknown developments was applied on the Existing 2021

traffic volumes for l-year, 5-years, and 20-years to estimate the total Background 2022, total

10| Page
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background 2026, and total Background 2041 scenarios that are presented on Figure 3, Figure 4,

and Figure 5, respectively.

Victory Road

Google

LEGEND !

XX AM Peak Hour Volume
(YY) PM Peak Hour Volume

Figure 3: Background 2022 Peak Hour Traffic Volumes
(Existing 2021 + 2% Traffic Growth Rate Applied on Existing for 1 Year)
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Figure 4: Background 2026 Peak Hour Traffic Volumes

(Existing 2021 + 2% Traffic Growth Rate Applied on Existing for 5 Years)
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Figure 5: Background 2041 Peak Hour Traffic Volumes
(Existing 2021 + 2% Traffic Growth Rate Applied on Existing for 20 Years)
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3.4 Site Generated Trips

To estimate the number of vehicle trips expected to be generated by a development, trip generation
rates are applied based on the proposed land uses and intensity. The number of trips that would be
generated by a proposed development would be estimated based on the rates published in Trip
Generation Manual, 10th Edition by the Institute of Transportation Engineers (ITE). The trip
generation rates along with the proposed land uses and the corresponding ITE land use codes are
presented in Table 3. The proposed development generated trips by each of the planned phases and

total development are presented in Table 4.

Table 3: Trip Generation Rates ITE 10" Edition Trip Generation Manual

. .| AM Peak Hour PM Peak Hour | | Daily |
Land Use it | + : f
0 total out total total

Campground /
Recreational
Vehicle Park

Occupied
Campsites

ITE | Density (# »_\M Peak Hour | PM Peak Hour Daily
Code | ofUnits)  jn | out total | in | out  total TriPs

Development

Proposed RV 97

Park Phase 1 Campsites

Proposed RV 203
Park Phase 2 Campsites

BT T I I I T e

3.4.1 Pass-by Trips

Pass-by trips are not new trips, but they are the trips that are attracted from the traffic passing the

site on adjacent roadways. While pass-by trips are new trips at the access points to the site, they are
not new trips on the adjacent roadway systems. Since the proposed development will include a
campground park, no pass-by trips are expected for such development. Therefore, no reduction for

pass-by trips considered.

14|Pklcf;c
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3.4.2 Internal Trips

An internal trip is a trip that has both-its origin and destination within a multi-use development area
under investigation, which should be deducted from the total number of trips departing and entering
the study site. The appropriate internal trip reduction rates are based on the characteristics of the
mixed land uses. Since the proposed development will include a campground park, no internal trips

are expected for such development. Therefore, no reduction for internal trips considered.
3.5 Trip Distribution

The directions from which vehicles will approach and depart a site is a function of several variables,
including the population and employment distribution within the development’s area of influence,
the operational characteristics of the road system, and the ease with which drivers can travel over
various sections of the roadway network without encountering congestion. The directional
distribution of new project trips by the proposed RV Campground development was estimated based
on the consideration of all the pertinent factors above including existing traffic patterns. The

resulting directional distributions are as follows:

»  49% of site generated trips will travel to and from the east on Highway 642.
> 45% of site generated trips will travel to and from the west on Highway 642.

» 06% of site generated trips will travel to and from the west on Victory Road.

The resulting final direction of approach is illustrated on Figure 6a and Figure 6b for Phase 1 and

Phase 2, respectively.
3.6 Trip Assignment

3.6.1 Opening Phase 1 Traffic Volumes

The project’s peak-hour trips for the proposed RV Campground Development were assigned to the
adjacent roadways based on the estimated directional distribution discusses above. The resulted
Phase | and Phase 2 (Interim) site generated AM peak hour and PM peak hour trips are illustrated
on Figure 7a and Figure 7b.

The site-generated trips shown on Figure 7a were then added to the Total Background 2022 peak-
hour traffic volumes shown on Figure 3 to arrive at the Phase 1 Opening 2022 peak-hour traffic

volumes, which are illustrated on Figure 8.
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3.6.2 Interim 2026 Traffic Volumes
The full Development’s site-generated trips (Phase 1 + Phase 2) shown on Figure 7b were then
added to the Total Background 2026 peak-hour traffic volumes shown on Figure 4 to arrive at the

Phase 2 Interim 2026 peak-hour traffic volumes, which are illustrated on Figure 9.

3.6.3 Future 2041 Traffic Volumes
The full Development’s site-generated trips shown on Figure 7b were added to the Total
Background 2041 peak-hour traffic volumes shown on Figure 5 to atrive at the ultimate Total Future

2041 peak-hour traffic volumes, which are illustrated on Figure 10.

16| Page
e —
1601-2IMY SANDY BEACH TIA



ZALIGH

Sunrise Beach

06%
4 vjictory Road

Google

She"den-or_

XX% External Direction of Approach

XX% Site Access Distribution
Site Access Point

Figure 6a: Direction of Approach and Site Access Distribution (Phase 1)
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Figure 6b: Direction of Approach and Site Access Distribution (Full Development)
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Figure 7a: Site Generated Peak Hour Traffic Volumes (Phase 1)
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Figure 7b: Site Generated Peak Hour Traffic Volumes (Phase 1 + Phase 2)
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Figure 8: Opening 2022 Peak Hour Traffic Volumes (Phase 1)
(Figure 3 + Figure 7a)
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Figure 9: Interim 2026 Peak Hour Traffic Volumes, Opening of Phase 2
(Figure 4 + Figure 7b)
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Figure 10: Future 2041 Peak Hour Traffic Volumes
(Figure 5 + Figure 7b)
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4 EVALUATION AND RECOMMENDED IMPROVEMENTS

4.1 Level of Service Criteria for Intersections

The intersections identified for the study were analyzed according to the methodologies presented
in the 2016 Highway Capacity Manual (HCM 6th Edition). The analysis determines the "Level of
Service (LOS)" of unsignalized intersections considering the factors including but not limited to
number and types of lanes, traffic volumes, heavy vehicle composition, peak hour factors, pedestrian
activities, etc. Levels of service are expressed in a range from "A" through "F," with "A" being the
highest level of service, and "F" representing the lowest level of service. Table 5 presents the
thresholds for Levels of Service "A" through "F" for unsignalized intersections that were evaluated
under the current study. For comparison purpose, Table 6 presents the LOS criteria for signalized

intersections.

Table 5: Level of Service Criteria for Unsignalized Intersections *

Level of Service Delay/Vehicle | Description
(seconds)

< 10.0 Little or na delav. verv low main street traffic.

10.1 to 15.0 Short traffic delays, many acceptable gaps.

15.1t025.0 Average traffic delays, frequent gaps still occur.

25.1t035.0 Long traffic delays, limited number of acceptable gaps.

35.1 t0 50.0 Very long traffic delays, very small number of acceptable gaps.

>50.0 Extreme traffic delays, virtually no acceptable gaps in traffic.

* Note: Capacity analysis for two-way stop-controlled intersection provides the LOS for the critical movements, not of the
overall intersection.

Table 6: Level of Service Criteria for Signalized Intersections

Level of Delay/Vehicle ] Description
Service (seconds) |

<10.0 Most vehicles do not stop at all.

10.1 to 20.0 Some vehicles stop.

20.1 to 35.0 The number of vehicles stopping is significant, although many
passes through without stopping.

35.1t055.0 Many vehicles stop. Individual cycle failures are noticeable.

55.1t080.0 Considered to be the limit of acceptable delay. Individual cycle
failures are frequent.

Unacceptable delay.
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4,2  Capacity and Level of Service Analyses
Capacity and level of service analyses were conducted for the following conditions:

» Existing 2021 Conditions.

Background 2022 Conditions (without site traffic).
Background 2026 Conditions (without site traffic).
Background 2041 Conditions (without site traffic).

Opening 2022 — Phase 1 Conditions (with site traffic).

Interim 2026 — Full Development Conditions (with site traffic).

YV V V ¥V VYV VY

Future 2041 Conditions (with the site traffic).

The software package Synchro 10 was utilized for the capacity analyses of all study intersections
and site accesses. The Synchro software utilizes Highway Capacity Manual (6th Edition)

methodologies for the evaluations.

Note that the observed heavy vehicle percentages and peak hour factors (PHF) were utilized in the
capacity analysis of study intersection. Also note that the Opening 2020, Interim 2026, and Future
2041 capacity analyses were analyzed with the heavy vehicle percentages earlier under subsection

2.4 of this report.

4.2.1 Existing 2021 Traffic Conditions
Existing 2021 capacity and level of service analysis results for the two study intersections are
presented in Table 7. These results were taken from the HCM 6th Edition Un-Signalized

Intersection Capacity Analyses Reports produced by Synchro software.

The detailed capacity and LOS analyses reports for all Synchro capacity analyses scenarios are

contained in Appendix C of this report.

A review of Table 7 indicates that the two study intersections are currently operating at acceptable
levels of service with the stop controls during both the AM and the PM peak hours. Therefore, no

mitigation is needed under existing 2021 traffic conditions.
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Table 7: Capacity Analysis for Existing 2021 Traffic Conditions

‘ ' AM Peak Hour PM Peak Hour I

Intersection | App. VIC@ | 95" %  Delay vic@ 95th | Delay | | 4o

| Ratio i Queue | “gec” LOS Ratio| % “Sec”

(m) | | Queue

Highway 642
and Range
Road 12A

(Unsignalized)

Victory Road
and Shedden
Drive
(Unsignalized)

@ The V/C values presented are for the movements with highest V/C within that approach

4.2.2 Background 2022, 2026, and 2041 Conditions
LOS and capacity analyses results for the Background 2022, Background 2026, and Background
2041 traffic conditions (without site development generated traffic) are presented in Table 8, Table

9, and Table 10, respectively.

Table 8: Capacity Analysis for Background 2022 Traffic Conditions

AM Peak Hour PM Peak Hour
Intersection  App. V/C® 95"  Delay Los | Y/Cc® 95th  Delay
Ratio Y% “Sec” Ratio % | “Sec”

Ouene u Ouene

LOS

Highway 642
and Range
Road 12A

(Unsignalized)

Victory Road
and Shedden
Drive
(Unsignalized)

> | | > | >

@ The V/C values presented are for the movements with highest V/C within that approach

A review of Table 8 indicates that the two study intersections would continue to operate at
acceptable levels of service with the stop controls during both AM and PM peak hours. Therefore,
no mitigation would be needed under background 2022 conditions.
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Table 9: Capacity Analysis for Background 2026 Traffic Conditions

| AM Peak Hour PM Peak Hour
Intersection | App. V/IC® 95" | Delay V/C® | 95th | Delay
| Ratio | % = | Ratio | Y | “Sec” |
| Onene ‘ | Onene |

Highway 642
and Range
Road 12A

(Unsignalized)

Victory Road
and Shedden
Drive
(Unsignalized)

@ The V/C values presented are for the movements with highest V/C within that approach

A review of Table 9 indicates that the two study intersections would continue to operate at
acceptable levels of service with the stop controls during both AM and PM peak hours. Therefore,

no mitigation would be needed under background 2026 conditions.

Table 10: Capacity Analysis for Background 2041 Traffic Conditions

AM Peak Hour PM Peak Hour
Intersection  App. V/C® 95"  Delay . (vV/iIc® 95th | Delay |

| "
Ratic %  “Sec® 0% Ratio % ugec? | LOS

Ouneue Ouene

Highway 642
and Range
Road 12A

(Unsignalized)

Victory Road
and Shedden
Drive
(Unsignalized)

@ The V/C values presented are for the movements with highest V/C within that approach
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A review of Table 10 indicates that the two study intersections would continue to operate at
acceptable levels of service with the stop controls during both AM and PM peak hours. Therefore,

no mitigation would be needed under background 2041 conditions.

4.2.3 Opening 2022 and Interim 2026 Traffic Conditions
LOS and capacity analysis results for the Opening 2022, Phase I, and Interim 2026, Full
Development, traffic conditions for the two study intersections and site access intersections are

presented in Table 11 and Table 12, respectively.

Table 11: Capacity Analysis for Opening 2022 — Phase 1 Traffic Conditions
| AM Peak Hour \ PM Peak Hour

' tl
Intersection  App. V/C® 93' Delay | oo V/IC® 9Eth Delay

Ratio 7o “Sec” Ratio /o | “Sec”
Queue Queue |

LOS

Highway 642
and Range
Road 12A

(Unsignalized)

Victory Road
and Shedden
Drive

(Unsignalized)

el e e el Il i o B g

Access Al
and Shedden
Drive

Access A2
and Shedden
Drive

= I e el e s S e S e S e e

e i B g

>

® The V/C values presented are for the movements with highest V/C within that approach

A review of Table 11 indicates that the two study intersections as well as all proposed site access
intersections would operate at acceptable levels of service with the stop controls and with Phase 1
traffic volumes during both AM and PM peak hours. Therefore, no mitigation would be needed

under Opening 2022 traffic conditions.
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Table 12: Capacity Analysis for Interim 2026 (Phase 1 + Phase 2) Traffic Conditions

- ek AM Peak Hour i ~ PM Peak Hour
Intersection . vic® | 95" | Delay | .| v/iC@ | 95th I Delay
Ratio | Y%  “Sec” Ratio % | “Sec”

Ouene Ouene

LOS

Highway 642
and Range
Road 12A

(Unsignalized)

Victory Road
and Shedden
Drive
(Unsignalized)

Access Al
and Shedden
Drive

Access A2
and Shedden
Drive

Access A3
and Shedden
Drive

o Il (R el Bl (el -t el e o (s 3 -} el e (e o2

ol e el I e e I I R v e e s e o B e 2

>

) The V/C values presented are for the movements with highest V/C within that approach

A review of Table 12 indicates that the two study intersections as well as all proposed site access
intersections would operate at acceptable levels of service with the stop controls and with Full
development traffic volumes during both AM and PM peak hours. Therefore, no mitigation would

be needed under future Interim 2026 traffic conditions.

4.2.4 Future 2041 Traffic Conditions
LOS and capacity analysis results for the Future 2041, Full Development, traffic conditions for the

two study intersections and all site access intersections are presented in Table 13.
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Table 13: Capacity Analysis for Future 2041 Traffic Conditions

| AM Peak Hour | PM Peak Hour

| ay | h 5
Intersection | App. V/C® | 9_5' Delay | vic® | 95th  Delay |
| Ratio %  “Sec” R Ratio %o “Sec” | LOS

Ounene \ Ouene

Highway 642
and Range
Road 12A

(Unsignalized)

Victory Road
and Shedden
Drive
(Unsignalized)

Access Al
and Shedden
Drive

Access A2
and Shedden
Drive

Access A3
and Shedden
Drive

o Ite e e s s (e (e e e B =l M=l e e

o e s e (o o= e e == =l e s e sl e

>

) The V/C values presented are for the movements with highest V/C within that approach

A review of Table 13 indicates that the two study intersections as well as all proposed site access
intersections would continue to operate at acceptable levels of service with the stop controls and
with Full development traffic volumes during both AM and PM peak hours. Therefore, no mitigation

would be needed under Future 2041 traffic conditions.
4.3 Traffic Control Signal Warrants

The traffic signal installation warrant analysis for Highway 642 and Range Road 12A intersection
was not conducted. The reason is that this major study intersection has ample capacity to
accommodate background and proposed development’s traffic volumes with no issues. Also, no
safety concerns or operational concerns were noted at this intersection. Pedestrian warrants were not

conducted because no significant pedestrian activity occurring in this vicinity.

30|Page

1601-2IMY SANDY BEACH TIA




ZAL'Gr

SUSTANABLE ENGINEERRIG BY DESIGH
T

—

4.4 Intersection Layout Assessment

The Intersection layout analyses were conducted using Alberta Transportation’s Excel Program
prepared for Rural Two-Lane Undivided Highways. The analyses were completed for Highway 642
Range Road [2A intersection. All intersection layout analyses worksheets with the threshold
diagrams are provided in Appendix D. It should be noted that the existing intersection configuration
for this intersection is Type Ia. Summaries of the analyses results for all scenarios analyzed are

presented in Table 14.

Table 14: Intersection Layout Assessment Analyses Results

AM Peak Hour | PM Peak Hour \
Scenario / Intersection Additional Intersection Additional EB
Intersection  Analyses ) | EB Left-Turn Left-Turn
e Treatment - Treatment )
Year Type Storage Tvpe Storage Length
P Length M Required (m)
Background
2041

Highway _
642 and Opening
Range Road 2022
12A Future 2026

Future 2041

A review of Table 14 indicates that Type I(a) intersection treatment is required at the Highway 642
and Range Road 12A intersection starting under Background 2041 and Opening 2022, Phase |
traffic conditions. However, under the Future 2026 and Future 2041 traffic conditions Type I1(a)
intersection treatment would become required. No additional WB left-turn storage lengths would be

required under Future 2026 or Future 2041 scenarios.
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EXCLUSIVE EASTBOUND RIGHT TURN ANALYSIS

Right turn analysis was also performed at the Highway 642 and Range Road 12A intersection. The
analysis was completed for eastbound direction under the Future 2041 traffic conditions and

presented below. The intersection layout analysis worksheets are provided in Appendix D.
Warrant for Exclusive Eastbound Right Turn Lane:

The following three conditions must all be met, to warrant an exclusive right turn lane at a two-lane
highway intersection as indicated in the August 1999. Alberta Infrastructure “Highway Geometric

Design Guide™:

1. Main (or through) road AADT > 1800
2. Intersecting road AADT > 900

3. Right turn daily traffic volume > 360 for the movement in question.

In review the traffic volumes at Highway 642 and Range Road 12A intersection, none of the above

three conditions would be met. Therefore, exclusive right-turn only lane would NOT be

warranted under Future 2041 traffic conditions on Highway 642.
4.5 Intersection Lighting Warrants

The purpose of the lighting warrants is to establish a consistent determination whether an
intersection requires illumination and what type of lighting should be provided. A lighting
installation warrant was performed using TAC’s Guide for Design of Roadway Lighting. The

intersection lighting warrant calculation sheets are provided in Appendix E.

The lighting warrants were completed for the intersection of Highway 642 and Range Road 12A for

future 2041 conditions. Lighting score for the analyzed scenario follows:

Scenario Lighting Score
Future 2041 33

Since the score is below 120 points, therefore, illumination of the intersection would NOT be

required under the Future 2041 traffic conditions.
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S CONCLUSIONS AND RECOMMENDATIONS

This study analyzed the traffic impacts of the proposed Recreational Vehicle Campground
Development to be located in the Lac Ste Anne County just north of Summer Village of Sunrise
Beach, Alberta. The proposed project will be built on a 151.2-acre lot and will have a total of 300
campsites developed in two Phases. Phase 1 is expected to open in 2022 and the full development
of site is expected to be in 2026. The estimated number of total site generated trips entering and
exiting the development would be 63 trips during the AM peak hour and 81 trips during the PM

peak hour, The following conclusions have been reached by this traffic impact assessment study:

» LOS and capacity analyses indicated that under the Existing 2021 traffic conditions, the two
study intersections are currently operating at acceptable levels of service with ample
capacities and no vehicle quening. Therefore, no intersection improvements are required for

any of the study intersections under existing conditions.

» Background 2022, Background 2026, and Background 2041 without the Project Site Traffic
LOS analyses indicated that the two study intersections would continue to operate at
acceptable levels of service with ample capacities at all intersection approaches with no
queuing issues. Therefore, no mitigations would be needed under any of the background

conditions analyzed in background 2041 conditions.

» Opening 2022, Phase | and Interim 2026 with full development Traffic LOS analyses
indicated that the two study intersections would continue to operate at acceptable levels of
service with ample capacities at all intersection approaches with no queuing issues.
Additionally, all site access intersections proposed on Shedden Drive would operate
acceptably. Therefore, no mitigations would be needed under Opening 2022 or Interim 2026

traffic conditions.

» Future 2041 with Full Project Site Traffic LOS analyses indicated that the two study
intersections as well as all site access intersections would continue to operate at acceptable
levels of service with ample capacities at all intersection approaches with no queuing issues.

Therefore, no mitigations would be needed under future 2041 traffic conditions.

D . ~
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» The traffic signal control installation warrant analysis for Highway 642 and Range Road
12A intersection was not conducted. The reason is that this study intersection would have
ample capacity and no safety concerns were observed under the future 2041 conditions.

Therefore, a traffic signal installation would not be warranted.

»> The Intersection layout analyses were conducted for Highway 642 and Range Road [2A

intersection for several scenarios. The results indicated the following:

o Under Background 2041 traffic volume conditions, without site traffic Type I(a)
intersection treatment is required, which is the same as the existing intersection
layout.

o Under the Opening 2022 traffic conditions, with Phase 1 site traffic, Type I(a)
intersection treatment is required, which is the same as the existing intersection
layout.

o Under Interim 2026 and Future 2041 with full site traffic volumes, Type II(a)

intersection treatment would be required.

» Warrants for Exclusive Right Turn Lane analysis indicated that an exclusive right turn lane
would NOT be warranted on the eastbound direction of Highway 642 at Range Road 12A

under the 2041 traffic conditions.

» Intersection lighting warrant analyses were performed using TAC’s Guide for Design of
Roadway Lighting. The completed analysis indicated that lighting would NOT be required
under the Future 2041 traffic conditions at the study intersection of Highway 642 and Range
Road 12A.

D -
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In summary, this traffic impact assessment concludes that the proposed Recreational Vehicle
Campground Development will have some impact on the traffic operations of the future road
network. However, this impact would be alleviated by implementing the recommended

improvements discussed above.

Yours truly,

Prepared by:
PERMIT TO PRACTICE
ZALIG CO | LTD.
RM SIGNATURE: M

N RMAPEGA ID #: Lféé Ifb’?

DATE: JULY 12, 2021
PERMIT NUMBER: P014511

The Assaciation of Professional Engineers and
Geoscientists of Alberta (APEGA)

July 12, 2021

Emad Alsaidi, PhD, PEng, PE
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Vs, Summer Village of Sunrise Beach
Council Policy

Number [ Title

C-ENV-CUL-1 | Culvert Policy

Approval Originally Approved Last Revised
Resolution No: Resolution No:
(CAQ initials)
Date: Date:
Purpose

To establish the responsibility and size for culverts in the Summer Village. The Summer Village of Sunrise
Beach requires proper and adequate drainage throughout the ditching system in the Summer Village.
Each residential driveway is required to have a proper culvert installed to aid in the removal of water
away from their property.

Policy Statement

The Summer Village of Sunrise Beach recognizes the need to establish a culvert policy as culverts are
an integral part of the Summer Village storm sewer system

Responsibility

No person shall obstruct any drainage ditch or impede the flow of water within the Summer Village of
Sunrise Beach.

No person shall install any culvert within the Summer Village of Sunrise Beach without authorization of
the municlpality.

Culverts for new property access are the responsibility of the property owner. Installation must be
undertaken by an experienced contractor and authorized.

Culvert Size and Installation

All driveways into residential properties shall have a culvert of 12” (300mm) in diameter and shall be 20’
(6m) In length excepting those streets designated as main drainage routes where culvert sizes and lengths
are to be determined hy the municipality.

Installation must be a at the direction of the Summer Village so as to reatain proper grade level and
drainage and is to be undertaken by an experienced contractor on behalf of the resident. An approach
Installation Application must be completed and Is attached as Schedule “A”,

Summer Village of Sunrise Beach
Counclil Policy C-ENV-CUL-1
Page 1|3




\i s, Summer Village of Sunrise Beach

“ Cd . .

=l ((G))) < Council Policy |
o :

Policy Notes

Requests for the purchase of culverts, replacement culverts and/or culverts for additional approaches or
extensions to existing approaches must be made in writing to Council and will be authorized at Councll’s
discretion.

Requests for the Municipality to cost-share in ditching/drainage work and/or the installation of a culvert
must be made in writing to Council and will be authorized at Council’s discretion.

Revisions: \

Summer Village of Sunrise Beach
Council Pollcy C-ENV-CUL-1
Page 23




- Summer Village of Sunrise Beach
Council Policy

Proposed Approach Location

Plan Block Lot Municipal Address
See attached drawing.

Applicant/Landowner Information

Applicant Registered Owner Name(s) if different from
Name;Vivcor Holdings Inc Applicant:

Malling Address;421 Cowan Point Mailing Address:

City, ProvinceSherwood Park, Alberta City Province:

Postal CodeT8H 0OE6 Postal Code:

Phone 780-554-"78"7"7cell Phone: Cell;

Email: russ@auinc.ca Email:

Reason for Changing Existing Approach or Request

Provide access to our property which is restricted by the
number of wetlands on the property. As such, this requires
additional approaches along Shedden Drive.

_X New Approach ___ Existing Approach

Authorlzation

I hereby make application to construct an approach in accordance with the plan, and at the location
shown on the sketch plan on the reverse of this form.

2021-05-05

Date of Application Signature of Applicant

For Summer Village Use Only — Application Approval

Application Number:

Date of Approval Name of SV Of Sunrise Beach Representative Slgnature

Special Provisions:

Final Inspection Accepted:

Date of Approval Name of SV Of Sunrlse Beach Representative Slgnature

SummerVillage of Sunrise Beach
Council Pollcy C=ENV-CUL-1
Page3 of3







. CERTIFIED COPY OF
Certificate of Title

LINC SHORT LEGAL
0022 885 936 5;1;55;34;8E

TITLE NUMBER: 202 285 020
TRANSFER OF LAND

DATE; 23/12/2020
AT THE TIME OF THIS CERTIFICATION

VIVCOR HOLDINGS INC.
OF 421 COWAN POINT
SHERWOOD PARK
ALBERTA T8H OE6

IS5 THE OWNER OF AN ESTATE IN FEE SIMPLE
OF AND IN

MERIDIAN 5 RANGE 1 TOWNSHIP 55
SECTICN 34

ALL THAT PORTION OF THE SOUTH EAST QUARTER

NOT COVERED BY THE WATERS OF SANDY LAKE AT THE TIME OF
THE SBURVEY OF THE SAID LAKE

AS SHOWN UPON A PLAN OF SURVEY OF THE SAID TOWNSHIP DATED
2% JULY AD 1899

CONTAINING 61.2 HECTARES (151.20 ACRES) MORE OR LESS
EXCEPTING THERECUT

1.62 HECTARES (4 ACRES) MORE OR LESS
AS SHOWN ON ROAD PLAN 2609NY

EXCEPTING THEREOUT ALL MINES AND MINERALS

SUBJECT TO THE ENCUMBRANCES,LIENS AND INTERESTS NOTIFIED BY MEMORANDUM UNDER-
WRITTEN OR ENDORSED HEREON,OR WHICH MAY HEREAFTER BE MADE IN THE REGISTER.

ENCUMBRANCEB, LIENS & INTERESTS

REGISTRATION
NUMRER DATE (D/M/¥Y) PARTICULARS
33880R 16/12/1965 UTILITY RIGHT OF WAY

GRANTEE - FORTISALBERTA INC.

320-17 AVE SW

CALGARY

ALBERTA T232V1

AS TO PORTION OR PLAN:1119NY

"CONTAINING 1.25 ACRES™
(DATA UPDATED BY: TRANSFER OF UTILITY RIGHT
OF WAY 022197030}
(DATA UPDATED BY: CHANGE OF ADDRESS 092057659)

(DATA UPDATED BY: TRANSFER OF UTILITY RIGHT
OF WAY 122365968%)

{ CONTIHUED )



PAGE 2

- 1,

Certificate of Witle

TITLE NUMBER: 202 285 020

THE REGISTRAR OF TITLES CERTIFEES THES 70 8E AN ACCURATE REPRODUCTION OF THE CERTIFICATE OF TITLE
REPRESENTED HEREIN THIS 23 DAY OF DECEMBER ,2020

*SUPPLEMENTARY INFORMATION®
VALUE: $220,000
CONSIDERATION: $220,000
MUNICIPALITY: LAC STE. ANNE COUNTY / SUMMER VILLAGE OF

SUNRISE BEACH
REFERENCE NUMBER:
172 247 686 +1
TOTAL INSTRUMENTS: 001




Appendix B

Existing 2021 Intersection Turning Movement Traffic Counts




SIYIA ||V 92 VZTHY B ZTHOAMH 'T

%39 %0 %0 %8 %ol % AH

Ll 0 l B 12 lejo1 ddy

Ll 0 0 0 ! 0 0 0 Vy 8 b 92 0 noH yead

7 Ll 0 0 0 z 0 0 0 6 0 0 9 0 00:9 — St'S
880 | /L St 0 0 0 0 0 0 0 6 z 0 ¥ 0 SPS — 08§
L 1z 0 0 0 ! 0 0 0 0L b 0 6 0 0€:§ —SLi§
89 6l 0 0 0 0 0 0 0 Lb z 0 9 0 S1:S - 00:§
79 zZ 0 0 0 0 0 0 0 b B b L 0 00S - SYiv
zZl 0 0 0 b 0 0 0 S Z 0 ¥ 0 Sriy — 07

Sl 0 0 0 L 0 L 0 g b L 9 0 087 —Gliy

Sl 0 0 0 € 0 0 0 L L 0 ¥ 0 Sl — 00

d z 1 ] 1 1 d =i | L 1 nd

e

Pasod - S22y SjeAld

uO|309SIBIU| "I USPPaYS / YZ | Peoy sbuey pue zy9 AemybiH Je Juno) dijel | JNoH Yead Nd
SIDIHIATIV

gN VZ| peoy abuey am zr9 Aemybiy g3 279 femybiy polad auill

%92 %0 %0 %ET %ZE % AH
18 0 L Lg 5¢ [ejo ddy
1S 0 0 0 } 0 0 0 62 z 0 sz 0 InoH yead
1570 IS 00:6 - S:8
0S Sb:8 - 08:8
£ 0c:2- 618
e 51:8- 008
oe g 0 0 0 L 0 0 0 S 0 0 z 0 00:8 - S¥iL
zL 0 0 0 L 0 L 0 € 0 i 9 0 SpiL - 08:L
L 0 0 0 L 0 0 0 ¥ 0 0 z 0 0S:L-GliL
0 0 L 0 0 0 0 0 0 z 0 Sl - 00:L

Y [ il 1 o 1 1 o L 1 NV

Bl
peso|d - $5899Yy 8jeAlld
UO01393SI33U| "I USPPIAYS [ VZ| Peoy abuey pue zy9 AemybiH je Juno) diyel| JnoH jead WY
SIVIHIA TV

gN VZ| peoy abuey aM Z¥9 femybiy g3 Zy9 femubiy pouad awil

'ou| SuasuiBug zoppy :Ag pauno)

Aepsinyl :Aeq unoj

120Z/€/90 ‘21eQ uno)

*JQ USppays / vZT peoy 28uey pue zyg Aemysiy HilelhRELIER )

elaq|y ‘@e] Apues ‘Juswssassy Joedw| aiyed] Juswdolaasq punoJgdwed



(1) s3pP1y3A AneaH 9D VZT¥Y '8 ZH9AMH T

S 0 0 v 1 lejo ddy
S 0 0 0 0 0 0 0 g L 0 L 0 INoH yead
0 0 0 0 0 0 0 0 0 0 0 0 0 00:9 — St:S
1 0 0 0 0 0 0 0 0 ] 0 0 0 S¥'G — 0€'G
z 0 0 0 0 0 0 0 z 0 0 0 0 0E:6 — G1:§
Z 0 0 0 0 0 0 0 b 0 0 L 0 G156 - 00'§
0 0 0 0 0 0 0 0 0 0 0 0 0 00:S — S¥°¥
0 0 0 0 0 0 0 0 0 0 0 0 0 Shiy — 0EF
Z 0 0 0 0 0 0 0 L 0 0 1 0 o€ —Sliy
L 0 0 0 b 0 0 0 0 0 0 0 0 SLiy — 00
3 [ 1 1 ) L 1 Y 1 7 Nd

" oleo pasop-sseody BieAud | BN V2L Peoy sBuey aM Z79 AemubiH 93 Zv9 Aemybiy poLag BwiL

Uo1309sIaJU| 1 USPP3YS [ VZ| Pecy abuey pue Zp9 ABMUBIH je jJuno) diyel] InoH ¥esd Wd
SNg T00HDIS HO SNE ALID ‘FTIDIHIA TIXV-ILINIAN ‘SHDINYL

[ejo) ddy
INoH ead
00:6 - S¥-8
Sv:8 - 0£:8
0€'8-SL8
SL:8-00:8
00:8 - S¥*L
Sl - 0€:L
0e€:L-GL:L
SL:L-00:L

Ny

(=] (=) (e} {of f=} (=) {=] f=} =} {=]

ololo|r|o|lele|e|w|~
olol—|o|eo|eleo|N]jw|®

(o] (o] [} [} =} {=) {=} {=} =} §=]

(=]l [e} fa] (o] [~} {—§ (=} =} =]
olojlojo|o|ojolo)o
(a] fo) [a} (o] {=] {=} [=] =} =]

—1 =] =1 [=1 [=] F=] K=} K=} £=1 =]
hdlo|olo|oleolelele|e
Sllolololol~|ololo|—
£ =] [=] (=] [=] =] {=} {=] k=] k=]
— f=1i=]1[=] =1 E=1 E=1 =) =0 =)

n: {

Y i 1 L i 1 .
8jeg) pasop - $S8IJY Ijepd | Sk M Z#9 Aemubiy g3 zv9 femybiy pouad aWi]

uoI393sI9)U] "1Q USPPAYS / VZI Peoy abuey pue zp9 AemybiH je Junog diyel | INoH ¥ead WY
SNE T00HIS 40 SNT ALID “FIDIHIA FTXV-ILINIA ‘SHINYL

*ouj ulisauldug zoppy :Ag pajuno)

Aepsinyl :Aeg uno)

1202/€/90 :31e@ 3uno)

"1 uappays / vz T peoy a8uey pue g9 AemysiH 1uoIoasIaly|

eHaq|y ‘@37 Apues ‘Juawssassy 1oeduw aye. | Juswdo|sasg punoldduwe)



(d) de7 s@8uassed D2 VITHY B THOAMH T

ZL 0 L Sy 9z lejol ddy
zL 0 0 0 L 0 0 0 8¢ L L sz 0 inoH yead
Al 0 0 0 z 0 0 0 6 0 0 9 0 00:9 — G¥'S
¥l 0 0 0 0 0 0 0 6 L 0 v 0 S¥:6 — 0§
6l 0 0 0 L 0 0 0 8 L 0 6 0 0€:S—GL'S
Ll 0 0 0 0 0 0 0 0L z 0 g 0 G156 — 00§
[44 0 0 0 0 0 0 0 Ll € L L 0 006 — S¥'¥
zl 0 0 0 L 0 0 0 S Z 0 ¥ 0 Sty — 0¥
gl 0 0 0 L 0 L 0 ¥ L L S 0 0S¥ — Gy
7l 0 0 0 z 0 0 0 Z L 0 ¥ 0 Sy —00¥

d 1 ST [T ‘ % Y L 1 Y It 1 nd |

E: B — — —" S— — .[l.lll‘
g 8)e9) Paso|d - SS90y 3jeAld gN vz peoy abuey aM 279 Aemybiy g3 219 AemybiH pouad swil

uo1}99sIa)u| *IQ USPPaUYS / VZ| Peoy abuey pue zy9 AemybiH je junod dujel] InoH ead INd
SNOOYM NOILLYLS ANV STTOAD HOLOW “SHINYL ITXY OML ‘SNYA-INIIA ‘S¥VD YIDNISSYd

44 0 L 144 Ll [ejo) ddy
v 0 0 0 I 0 0 0 £z ! 0 Ll 0 INoH yead
€l 0 0 0 0 0 0 0 6 L 0 = 0 00:6 - S¥:8
6 0 0 0 0 0 0 0 v 0 0 S 0 Svi8 - 0£:8
€l 0 0 0 1 0 0 0 9 0 0 9 0 02:8 - G1:8
L 0 0 0 0 0 0 0 4 0 0 € 0 S8 - 00:8
) 0 0 0 ) 0 0 0 4 0 0 Z 0 00:8 - S¥:L
Ll 0 0 0 L 0 b 0 € 0 L S 0 Gl - 08
L 0 0 0 ) 0 0 0 % 0 0 Z 0 0g:L - §liL
0 0 0 ) 0 0 0 0 0 0 Z 0 GliL-00:L
Y L T e P = Y O T (S s NV
Fpe 9jeg) paso|d - SSI00Y S|eAld 8N V| peoy sbuey M 279 AemybiH _ a3 279 Aemybiy pouad aull

uoI309sI3ju] "I USPpPays / VZ I Peoy sbuey pue zy9 AemybiH je junog diel] InoH yead NV
SNO9YM NOILYLS ANV STTIAD HOLOW ‘SHONYL 3TXV OML ‘SNYA-INIIA ‘S¥VD 43DNISSVd

*ou| SulasulSu3 zoppy :Ag paiunod

Aepsany L :Aeg unod

120Z/€/90 193eQ WUN0)

*1Q UIPpPayYs / v T pecy ssuey pue zy9 Aemysiy 1UOI3235433U]

eLIaq|y ‘93e7 Apues ‘Juawssassy joedw| aled] Juswdojanaq punolddwe)



9)lg g pad

92 VZTYY B TH9AMH T

INOH ¥ead

00:9 — S¥'G

Sp:S —0€:S

0€:S —SL:S

S1:S—00:§

00:S — S¥:v

Sty —0€ ¥,

ogy 5Ly

apIs '3 IPIS 'S _
Y 1! al, ‘N 03d b ik a3d o L

gM 2r9 Aemybiy

3JBD) PasO|] - SS90y SleAlid anN <N _“ peoy sbuey

g3 zv9 Aemybiy

UONO3SISU| "1 USPPAYS / VZ| Peoy 3buey pue ziy9 AemybiH je Junog dujel] INoH jesd INd
DI34VH L NYIY1S3d3d NV 31DAD19

Sy — 00

Nd

pousd awi|

INoH Mead

00:6 - S¥-8

Sp:8 - 0€:8

0€:8-Gl:8

§1:8-00:8

00:8 - S¥:L

Sv:L-0€:L

0S:L-Gl-L

EFRE apis 9pIS 'S
aad | ° - Lol ezl . 1 a3d B -

gN vzl peoy sbuey M 279 AemyBiy

g3 29 Aemybiy

D144Vl NVId1S3a3d ANV 3T10ADI9

"ou| Bunsaulug zoppy
Aepsiny]

1202/€/90
4Q UBPPaYS / YZT Peoy a8uey pue zy9 AemysiH

eLI3q]Y ‘e Apues Juswssassy 1oedw| ayjed| Juswdosnsg punoldduwie)

UOI109SI3jU]| "I USPP3YS [ VZ | peoy abuey pue gy AemybiH e junoj digei] INoH Yead NV

Gl:L-00:L
NV

pouad awi|

:Ag pajunod

:Aeqg 1uno)
:91e(Q UN0D
1UOI3935131U|



SIPIYIA IV DD 2ALQJ UBPPaYS 1§ PROYAIONIA T

%9 %0 Yol %0 %8 % AH

Ge 8 ¥l 0 el [ejo] ddy

Ge € S 0 0 8 9 0 0 0 9 L 9 ANoH yead

L2 9 L 0 0 0 3 L 0 0 0 0 0 € 00:9 — §¥'S
0 0 0 0 0 0 3

g% 9ALQ USppaYS g3 peoy AICIIN poliad awi|

UO1J03SI3IU "I USPPAYS pue peoy AIOIDIA JB Junol Jiyel] INoH 3ead Nd
STDIHIA TV

= %Ll %EE %0 %0 %0 % AH
6 3 3 0 g [ejol ddy
6 g 0 0 0 0 € 0 0 0 L 0 z ANoH yead
00:6 - Sv7:8

Sbig - 0£8

0£:8 - Gb:8

S1:8 - 008

00:8 - G¥:L
Sl - 081
0€: -Gl
Gl:/ - 00:L
Ny ]

SL0

[coll Recll Kool Keol o))

ojojojo
o|jlojlo|o
ojojojo
ojlojojo

ojlojlojo

OININ]~
mjoljlolo

Folololo
— =11 B R
slolololo
— =] =] [=] =]
idlolojo|o
— el s} ko f=]

i A

gS ALQ UspPaUS gN 2AQ USPPaYS am Ae MOJIIAN g3 peoy Aojpin pouead awi|

UOI103S4a3U]| "I USPPaYS pue peoy AI0JIIA Je Juno Jiyel] INoH Yead WY
SADIHIA TV

'ou| SunsaulSul zoppy :Ag pauno)
Aepsaupap :Aeq Junon

120Z/2/90 :23eQ JUN0D

"1Q USppays pue peoy AI0JoIA  1UOI}D3sIBIU|

eUaq|y ‘@3e7 Apues ‘Juswssassy 1oedw) oiged] Juswdojaaaq punossdue)



(1) sa121ya Aneay 92 3AUQ U3PP3YS 1§ PEOYAIOWIA T

0 L 0 L lejo] ddy
0 0 0 0 L 0 0 0 0 0 0 L ANoH yead
00:9 — 6¥'S
GG — 0€:S
0£:6 —SLiS
L G116 —00:S
L 00:S — S¥¥
Sty — 0Si
L 0% — §L'¥,
SLi¥ —00'F,

ol |o|r|~|o|o|lo|N|N

0
d
o

UOI}03S131U] “I(] USPP3aYS pue peoy AIOIDIA Je Juno ) oigel] InoH ¥ead INd
SNE TOOHIS YO SNE ALID “FTIIH3A FIXY-LLINIA ‘SHINYL

L 0 0 0 [e301 ddy
P 0 0 0 0 0 0 0 0 0 0 0 INoH Yead
00:6 - 5¥°8
S5v°8 - 08:8
0£:8-G1'8
51'8- 00°8
008 - S¥'L
SyL - 08°L
0€:L-SLL
512/ - 002
1 L - ;T Ny

ojlojolo]=|o|o|o|—|
-

gs aAuQg uappays m gN SAUQ USPPaUS gm Aep Mmojit g3 peoy Aiojoin pouad Wil
UOI}03sIalU| "I USPPaYS PUE peoy AIOJDIA JE Junod Jiyel] JNoH 3ead WY
SNE TO0HDS ¥O SNg ALID “JTIIHIA FIXV-ILTNIA “SHONYEL

U] Sulsaulsul zoppy :Ag paiunod
Aepsaupam :Aeq uno)

1202/2/%0 1318(] UNOD

-1 Usppays pue peoy AJodIA 1uonRoasIaIu|

eLI3q|Y ‘@je Apues Juawssassy Joedw| alel] juswdoaaag punolgdwe)



(d) Jep J28usssed 57 9ALIQ UIPPaYS 13 PEOYAIONIA T

lejo] ddy
ANOH Mead
00:9 — 'S
S¥'6 — 0€'S
0€:5 — GG
SLiS —00:S
00:S — Spip
Stiv — 0S¥
08t — Sl
Sl — 00:F

A d
poled awil

(]
™

(=1 B2l =) K=] K=] K=} k=1 =] ¥=1} k=]

o ©
wlv|~lo|2|~|w]|o|Q
olo|e]le]lele|e]leo]e

lolo|~|cn|o|~|o|—|~|T

hdl— |~ o~ |olol~ |
o~ |N]|~|—|o|o|wn]wn
— (=) =) K=} K=} =3 {=} {o} o} -]
— Bl K=l Bl Rl K=J B gl K=} £ ad K]
k=1 (=1 =1 E=1 k=] £=] (=] k=] k=]
— o} feo} f=} =} =} (=} {a} (e} =]
il — |~ |o]~|d]|~|~ ||
— E=1 (=1 K= Rol =1 K=} K=} =i £l R
H NI NN o] |lwv

iy |
g8 8AuQ usppays gN 9AlUQ USppauUs M Ay MOJIIAN , g3 peoy AIojoIn

uoI309sIaU] *IQ USppays pue peoy AI0JJIA Je Junod diyel] INoH qead Wd
SNOOVM NOILYLS ANY STTIAD HOLOW “SHINYUL TTXY OML ‘SNYA-INIA ‘SHYD Y3DNISSVd

(14

wns

lejo] ddy
INoH yead
00:6 - S¥:8
S8 - 0€:8
0c:8-6L:8
SL:g-00:8
00:8 - S
Syl - 0€:L
0g:L-SL:L

£

(o}l o) o =} {=} (=} =} =]

OININ| N[N NJNjoo |0
olo|lojlolole|lele|e|e

I | K2l E=1 k=] k=3 E ol kol K=0 K=3 Ky
| =1 k=1 k=1 =1 E=1 K=} £=] k=2 K=1 k3
Sllo|lololo|o|ole]o|e
idlo|lolo|o|o|olo]ole
ON‘“\_FOFFM
=1 k=1 f=) =1 k=1 £=) k=) =] k=)
Silolo|lolololo|olole
=i =1 k=1 k=1 f=-1 £ {[=1 =} £
 EE E E R E E R E R
Billoc|lol~|ololoe]|~]~|x~

1
| g8 SAlQ usppays anN m>:n_|cm.uw.m.‘..—.m . M A2 MOJIIAN g3 peoy Aojal pouad m.c.__._.
uoI39asialu] "I usppays pue peoy AI0J3IA JB Juno? diel] INoH yead NY
SNOSYM NOILYLS ANV $31DAD HOLOIN “SHINYL FTIXY OML ‘SNYA-INIA ‘SHYD H3DNISSVd
*ou| Suaaul8u] zoppy :Ag pajuno)
Aepsaupap :Ae@ juno)

1202/2/90 1912 3UNO)
*1Q Usppays pue peoy AJoJaIn 1UOI308S433u|

elaq|y ‘e Apues ‘quswssassy Joedw| ouyed] Juswdojanag punossdwe)



218 B pad 9D 2AlIQ USPPaYS g PROYAIONIA T

0 0 0 ANOH 3edd
5 00:9 — 'S
Sp:S — 0€:S
0€:§ —GL:S
§1:G—00:S
00:S — Sy
Sty — 0Ep|
0E¥—GSl'y

Sl — 00|

apIS

i ‘N g3d o Al Nd

gS 8AuQ usppaus _ am Aepm Mmojiian g3 peoy Aiojaip pouad aWiL
uoI329sI9jU] "1Qg USPpPaYS pue peoy AIOJDIA Je Juno) diyel] InoH yead Nd
DI44VHL NVI¥1SIA3d ONY FTDADIE

0 0o | o InoH yead
00:6 - S¥°S
SP:8 - 0€:8
0€:8- 5118
S1:8- 008
00:8 - Sl
SYiL-0g:L
08:L-§1i/
(— GliL-00:L
! apIS 'S

£ : L1 g 8L Y

gS anuQg usppays ann Aepn _aﬁo___.\s g3 peoy AIojoin pouad swi|

UOI}23SI3JU| "I USPP3aYS pue peoy AIOIJIA JB JUnos) diel] INoH 3ead NV
J144VH1 NVIYLS3d3d ANV I10AD18

au| Suligaui8ul zoppy :Ag psiunod

Aepsaupapn :Aeq 1uno)

1202/2/90 91eq uno)
"I USPPays pue pecy AIOPIA  1UOIIRSIBIY]

elaqly ‘@e7 Apues ‘Juswssassy 3oedw| died] Juawdoleaag punosgdwe)



025 1avy | 08s 1asv
8'g Sl U Jeies), Joloery iz
9 |sE AorULun otbuss 1o
00 0 sng i
gt 074 O]IYOA [BUORLEEISEY 18
S'oR 8154 01I[I0A 205U0SERd 1Y

% oA adA] aoyapn
Zvs  ugised

08

1avv

oL 108y

oL
4
0
0
£

UL 20jkRIL J0J0RIE 1T
HoniL Yug ebuls :q
sng )

BI9|YGA [BUORESIISY 1
ojo[yeA JoBuessed 1y

IoA

odA} apiyap

i Py 9By

ug thnog

[o%

o
-

o]

—

nmooro
<m0 0w

QOO

w

0gz

00z

—

~
—

dM|

LM

T

D-O0O0 OO M{|o00oo

=+

LHOOW HCOOOW || <D OOW

IN —

08Z

<moouw

13

H3

H3

gmLaw

nooow
<moou

3\—01—0

<OOOW |y

<MoOow

o
n

OLL

lavy | ocz

14sv

Jun Jefiel] 1010Rl) 13
¥onay xun e|buls g
sng o

BIIEYIA [RUONREIIOY B
o[a4oA JoBuossed iy

adA) appiyen

LLL

ug oy

wesbelqg Arewwing juawasoy Buluing

(shep g51) 0 Jequieidag o) | AB J0 poped

o0; Aep Jad sa|Iyan se pesseudxa oyey Alep afezasy

oyest Aleq Ppunung sbeleay i 1OSY

(sAep 59g) L& Jequese] 03 4 ABnuer ;0 pousd
o; Aep Jad se|olyan se pesssxdxe oyed Alep abesany

S

S |

oujel] Aleq ebeleay jenuuy i avy
SNOLLVIATHESY LNIWIAON ONINHILL

yBnouy | Buipasocic 1Saps WG] 2B T LAA
a7 Suin ] 1sepn Wold oiesl AN
By Bunsiny jseps word DuIel ] THan

ybroly | Suipssooiy 5B WOl SRl 1t
ye Buiny jsez wo:id ogel) 13

Wiy Burun jsed woi4 ayleil y3

ydnoa | Buipeadoud Ynog wold oyess 1S
Yo7 Buiin] uinog wo:4 oyel] s

B Buiin) PNOS WoLL DieIL TUS
ufnouy . Bupesdold UUON Woid Diell S LN
Yo Buran) YUON WoZ ouelL TN

Bl SuLINL UWON Woi Sied L THN

_l|||sz

s 3 SNOILVIASEESV LNSWIAON ONINEL
i a
b} 2 092
L a
2T v 0Z5 1avv i 065 Lasv
.Vm WN NUN Je)jed) JOIDRIY |
o 3 G 0} WL A oBuIS 1
o] a o0 0 sng 1D
0 o | ‘o_‘ ge 0z a]2USA JEUCHERIDGY 1Y
o] - | o'ee |2ty aiayen Jobusssed 1y
o ¥ % | IPA LY JOIYBA
° 4 v U0 ISIM
ZL a
0 s {092 |
7. 4
0Ll W
€ 3
L a
0 oHE ]
L a
g€ v
SIIVWILST L1AsY / LAY 0202

3 HOVAD AONYS 20 M LLL 9 299
:J0 UOIJ3aSIajuf

09gF, ON Sauasaey




OO0

[

£8

1230, _

IMNOW —

o™

HUN J9|pRL L J0JIRIL 1
Hon L 3un elBuls :q

0J2|YBA FRUO[ROI0Y g

aajyeA JeBuasseg 1y

1GA

g RS =lITR{ & Reya)ITRIE §::LdFa]l}

OO0 N~ O

adk] e|aiyep

fAS]

uojsea

[ R

o OO

o
<@OowWw

WO

o~
A4mLOW

ybnoay ] Buipdanoid 159MA WOI] DIYBI] TIAA
Yoy Duding, 1sapn woud SIgELL AN,

B Bulung, 1S Wol3 SlRIL "M
ybnouy §, Supasocig 1Ses woug el i3
et Buyin, 158 wold el T3

Wiy Buwun ), 15e3 woug oylel] W3

yBnouy ), Bulpaaso.ld INog wold Jel] 1S
Yo Bupuny, yineg woug oyel) g

Wibng Butwn |, Wpnog woud deIL HS
yBnoiy ) Buipaasig ULON Wol- Jiyed) tiN
17 Buing yuon woud oel) N

Wb Bunun ] YUoN woud el HN

SNOLLYIAIYZaY LINTWIAOW SNINMNL

TTOMOoOoOOO0

<pnoowlldnLow || <000wWw

Rl o e I

4 =L
o0 0 3un 28|Ra] Jajoel) i3
ja)s] Q ¥oNnEL U eiBujs g
Q0 Q sng 9
00 0 BI2{YOA JRUCHREIISY (7
Q0oL |2 e{ojueA JeBusssed vy
% oA adA | apiyaa
SLpyaby uQ ynog
L] I
e 1 [ 11
| |
0 3 e gflo ai|lo
0 a ] alle alio
0 o] o] 2(|c Jli0
0 g 4} ga(|c ajlo
i Y o] vilL Yo
S IS 18 gE] TR
A A
S
LM | —
N | — [ | —— | _ »S
aE]
13 -
3
_IIsz
LCE! 1S M IN AN dN
0 =R afle El } 3
L ajlo allo a s} a
0 afle afle ] i o]
g alle afc = o g
L ¥|le vl ¥ g v
|
1 __1[E_]
5] ]
gt IejoL |
9'g i Hun JejfRi) J0j0RIL I3
9's i yoniLyun eibuls a
00 o] sng o
o'c o} B[OIYOA [BUOHEBIBY 1
6’88 |91 la1yeA JeBuassed v
% oA adAL d[21yap
uQ YHON

wesbeig Aewung jusweacp Buiwin)

=14
55 1230,
9t |2 Hun J9)yRL L F039%1Y 3
£L ¥ sons) uen 81Buls :q
(Y] [ $Ng iD|
e Z B39/ [RUONRRIDY :F
5’68 | 3|91yeA JoBussseg 1y|
% | oA adA} aoiuen
uQ Isem
{2 |

S3ILYINILLST IneH 1ssubiy Yool "we 9Z0Z

3 HOVIE AQNVS JO M LLL B V0

1JO UCIDBSIBIU)

0asy/ TON DUy




z 2
00 [+ HuA do[jRd), tojoRy 13
g0 {0 somg wun olbuls iq
DO Q eng D
00 [+ A[IH|OA [BLONERID0Y 1B
oooL |z B[o{yoA Jobuossed 1y

% | oA adfy apysa

SL oy ety  upyineg
i yBnosy ) Buipsanold 1Sapn Woud OBl 11 A

a7 Bunung 1sap Wold SIel] TN
i} WS Buiuing 1S9 Woud QYEI) WM
yinosy ), Buipeasoud 1sB3 wol4 Sell 113

d
1]

0 E| 0 allo atjo 3 ¥e1 Buiun yse3 wold oel| 73
0 a ¢ ajjo ai|o a Wby Buiwn) yseg woud oed] M3
0 o] ¢ Q[0 a0 o]
0 € o gflo allo = uyBneuy) Buipaastid ynog Wold ayell 11§
3 v I Y||0O Yilo v ya Bununy ynog woud ayel) g
0 3 oS LS I8 RE] IN Hm 1By Buiwin) yinog woi4 oijel] THS
T 0 a A & ybncuy) Buipeadoid YUoN woud oiyel] 11N
.III m m s Y& Burun | ypoN woid ayelj TN
T v by Buiuin | UUON wWosd el THN
. = o 3 SNOLLVIASEEGY INSWNIAON ONINEAL
L a L a
2 €& Mo ojme - Mo 9 (22
0 g L |
s m=oL _ ooV wieL v 85 IewoL
g'q € WU J0eil dojoRe] i3 rAH £ Wup de)iea] Jojoeay 13
g1 3 AOMUL JUy chmm Ma| W M 0 3 Lt L FINLL JUL omm_.n_m Hs|
oc |0 sng o < I 0 a go |0 s1g 1
oo |0 OJ31YBA [BUOHEAIIEY 18 l!'! m m N | —— | —] = | ——— 8]0 3 lﬂl&. Ly SI2UDA |PUOHRRII0Y ]
L'Z6 L% 819[teA soBUBSSRA | i v 0 a Y8 |ES ap3yen rebusssey 1y
% | lea adAj ajoyep S v % | IoA adA} apoysp,
Zbe uQIsexd m m 3 m m ZP9 U IS
%8 pP———10 o3 - »13/0  9{{9g  p—t+—]9E |
0 g 0 2|
Z¢  ¥(|u3 A
0 3
s g
0 =
Y Y c 4
E| is M TN AN HN oL v
0 2|0 ERN] 3 0 3
0 ajlo ajlo a ¢ a
0 allo allo o o o]
0 g||0 allL a o g
L vilo V|8 v v
i | |
[ I I O
EL A SILVINILST InoH isaubiH uinos "wd 0202
gg 1e30L |
m”w m g“ﬁm_ﬂ_ﬂ“mﬂ M M HOVEE AGNYS O M LLL R ZF9
s o sng o 110 UORDBSIZIU]
e 1 0J]YBA [BUCTERID0Y ig 09GF. ON IdUDIBJOY
026 FA ojajyop JoBuassed vyl
% | oA adAL apoien
LiL uQ ULoN

wesbeiq Alewwing juawaaopy Butuing




Appendix C

Synchro - HCM @' Edition Capacity Analysis Reports




HCM 6th TWSC Recreational Vehicle Campground
1: RR12A-Shedden Dr & Hwy 642 Timing Plan: EX2021-AM

“

eavy Vehicles, %

\Y W

HCM Lane LOS

Existing 2021 AM Peak Hour Synchro 10 Report
Addoz Engineering Inc. 06-09-2021




HCM 6th TWSC Recreational Vehicle Campground
2: Shedden Dr & Victory Rd/Willow Way Timing Plan: EX2021-AM

Movement EBR WBL WBT WBR NBL NBT NBR SBL SBI
Lane Config & &
Traffic Vol, vehih 2 9 4 ok o 4 O
Future Vol, vehih 2 0 1 0 0 0 4 0 0 0
Conflicting Peds, #/hr O O 0 O OO |
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - -None - - Nome - -Nome - - Nome |
Storage Length - - - - - - -
Vehin Median Storage, # - 0 - - 0 0 0
Grade, % - 0 - - 0 - - 0 - 0
Peak Hour Factor 7% 78 76 75 T8 7 T 75 76 75 716 75 |
2 3
0 0

L]

0 4 |

¢

oo*’

Heayy Vehicles, % 2 2 2 2 2 2 2
Mvmt Flow & n 1 0 0 0 5

Major/Minor Minor2 _ Minert _ Majer2
Conflicting Flow Al 13 13 3 13 15 0 5 0 0 0 0 0

Stage 2 0 10 - 3 5 - . -

Critical Hdwy 742 652 622 712 652 622 4.12 - - 443 = s |

Critical Hdwy Stg 1 6.12 5.52 - 612 552 - -

Criical Hdwy Stg2 ~ 6.12 5.52 - 612 552 - s : 5

Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2497 - -

Pot Cap-1 Maneuver 1004 881 1081 1004 879 - 616 - - - - - 1
Stage 1 1020 893 - 1011 887 - - - -
Stage 2 1011 887 - 1020 892 " = 2 5 c; 2 5 |

Platoon blocked, % - - - -

Mov Cap-1 Maneuver ~ - 878 1081 1000 876 - 1616 - - - - - \

Mov Cap-2 Maneuver - 878 - 1000 876 - -

| Stage 1 1017 893 - 1008 884 - - - - - - |
Stage 2 1008 884 - 1019 892 - - - - - - -

Capacity (veh/h). el T EE e T T ETT ' |
HCM Lane VIC Ratio 0.003 - - - -

HCM Control Delay (s) 720 : 0 -
HCM Lane LOS A A - - A A - -
HCM 95th %tile Q(veh) 1 ® ‘

Existing 2021 AM Peak Hour Synchro 10 Report
Addoz Engineering Inc. 06-09-2021



HCM 6th TWSC

Recreational Vehicle Campground
1: RR12A-Shedden Dr & Hwy 642

Timing Plan: EX2021-PM

ntersection

Int Delay, siveh 0.9
Movemen!

Lane Coni urations

il
Future Vol, veh/h '

iara‘ge Length

| M

Mov Cap-2 Maneuv

n)

atio

Existing 2021 PM Peak Hour Synchro 10 Report
Addoz Engineering Inc. 06-09-2021




HCM 6th TWSC

2: Shedden Dr & Victory Rd/Willow Way

Recreational Vehicle Campground

Timing Plan: EX2021-PM

Intersection

LnCnguralions

&
5:5
5
0

Traffic Vol, vehih (R AR T TR R O (1 [N
Future Val, veh/h 6 1 6 0 0 0 6 8 0 0
Conflicting Peds, #/hr o 0 o0 o o0 0 0 0 o0 o
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free
RT Channelized & - None - - None . - None -
Storage Length - - : & - - - - -
Veh in Median Storage,# - 0 - = 0 - -0 -
Grade, % - 0 - - 0 - - 0 - -
Peak Hour Factor 80 8 80 8 80 80 80 8 8 80
Heavy Vehicles, % 8 8 8 2 2 2 7 7 7 2
Mumt Flow 8 1 8 0 0 0 8§ 10 0 0
\ or  Minor2 or _ or Major2
Conﬂlcllng Flow All 34 34 8 33 36 10 10 0 0 10
| Stage 1 8 8 - 26 26 - - -
~ Stage 2 26 26 - 13 10 - - - -
Critical Hdwy 718 658 628 742 652 622 447 - - 412
Critical Hdwy Stg 1 6.18 5.58 - 612 552 - - - -
Critical Hdwy Stg 2 6.18 558 - 612 552 - - - -
Follow-up Hdwy 3.572 4.072 3372 3518 4.018 3.318 2.263 - - 2218
Pol Cap-1 Maneuver ~ 958 847 1057 966 856 1071 1571 - - 1610
Stage 1 998 877 - 992 874 - - -
. Stage? 976 862 - 1007 887 - - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 954 843 1057 954 852 1071 1577 - - 1610
Mov Cap-2 Maneuver 954 843 - 954 852 - - - -
. Stage f 993 877 - 987 80 - - - S
Stage 2 971 858 - 998 887 - - -

- -
- -
= -
- -
= -
- -
- -

HCM Control Delay, s 8.7 0 3 0 '|
HCM LOS A A

| !
Capacily (vel ! =

HCM Lane VIC Ratlo 0.005 0.016 - - -

HCM Control Delay (s) ;2 S 1 PSR 7 S R 1 G !
HCM Lane LOS A A A A A -

HCM 95th %file Q(veh) 0 - - 01 - 0 - - ]
Existing 2021 PM Peak Hour Synchro 10 Report

Addoz Engineering Inc. 06-09-2021



HCM 6th TWSC Recreational Vehicle Campground
1: RR12A-Shedden Dr & Hwy 642 Timing Plan: BG2022-AM

INerseciian
Int Delay, siveh
viovenen!

Lane onﬂguration‘s

Future Vol, vehth

Follow-up

Stage 1

Background 2022 AM Peak Hour Synchro 10 Report
Addoz Engineering Inc. 06-09-2021




HCM 6th TWSC Recreational Vehicle Campground
2: Shedden Dr & Victory Rd/Willow Way Timing Plan: BG2022-AM

It Delay, sle 26

Traffic Vol, veh/h 2 0 1 0o 0 0 4 0 0 0 0 4 |
Future Vol, vehih 2 0 1 0 0 0 4 0 0 0 0 4
ConflictingPeds,#r 0 0 0 0 0 0 0 0 0 0 0 0 |
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - -« MNeme - - Nme - -Nome - - None i
Storage Length - - - - - - - - - - -
Vehin Median Storage,# - 0 - - 0 - - 0 - - 0 - |
Grade, % - 0 - 0 - - 0 - - 0 -
Peak Hour Faclor 75 75 75 75 75 75 715 75 75 75 15 75 |
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 33 33 33
Mymt Flow 3 0 1 o0 0 0 5 0 0 0 0 5 |

13

onﬂicting Flow All E 3

P staged 3 3 - e
Stage 2 10 10 - . . ) h i _
Critical Hdwy 742 652 622 712 652 622 4.12 - 443 N . |

Critical Hdwy Stg 1 6.12 552 - 612 552 = = = - = - .

Critical Hdwy Stg2 ~ 6.12 5.52 - 612 552 E E = = |

Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 s - 2497 - -

Pot Cap-1 Maneuver 1004 881 1081 1004 879 - 1616 - - - - = ‘
Stage 1 1020 893 - 1011 887 - - - - - - - ‘

~ Slage2 1011 887 = 1020 892 = = 8 ) i \

Platoon blocked, % - - -

Mov Cap-1 Maneuver - 878 1081 1000 876 - 1616 - - - - . |
Mov Cap-2 Maneuver - 878 - 1000 876 - - - - 5 & E

Stage 1 1017 893 - 1008 884 5 = * 7 ; Gl |
Stage 2 1008 884 - 1019 892 - - - - - - -
f |
A a ~__EB WB
HCM Control Delay, s ' 0o 72 0 |
HCM LOS - A
‘ \
Capaciy (vel) 1616 - T S e SR : ' |‘
HCM Lane V/C Ratio - 0.003 - - - - - - -
HCM Control Delay (s) 720 = = 0 0 S |
HCMLane LOS A A - A A - -
HCM 95th %tile Q(veh) D=, ey = |
Background 2022 AM Peak Hour Synchro 10 Report

Addoz Engineering Inc. 06-09-2021



HCM 6th TWSC Recreational Vehicle Campground
1: RR12A-Shedden Dr & Hwy 642 Timing Plan: BG2022-PM

Int Delay, sfveh 0.9

ons
|

uture Vol, veh/h

ftical Hawy Stg 1

U

Background 2022 PM Peak Hour Synchro 10 Report
Addoz Engineering Inc. 06-09-2021




HCM 6th TWSC Recreational Vehicle Campground
2: Shedden Dr & Victory Rd/Willow Way Timing Plan: BG2022-PM

Movement
Lane Configurations

Traffic Vol, veh/h _ _ . 6 8 |
Future Vol, veh/h 6 0 0 6 0 0 3
ConflictingPeds,#r 0 0 0 0 0 0 0 0 0 0 0 |
Sign Control Stop Stop Stop Step Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - Nome - - None |
Storage Length - - - - - - - - - - - -
Veh in Median Storage,# - 0 - - 0 - -0 - 0 - |
Grade, % - 0 - - 0 - - 0 - E 0 -
Peak Hour Factor 80 80 80 80 80 80 80 80 80 80 80 80 |
Heavy Vehicles, % 8 8 8 2 2 2 i 7 7 2 2 2
Mymt Flow 8 1 & 0 0 0 8 1 0 0 6 4 |
M inor Minor2 - Minor! ~ Majord ',
Conflicting Flow All 4 34 8§ 39 36 0 0 10 0 0
‘ Stage 1 8 8 - 2% 2 - - - . = .
Stage 2 26 26 - 1310 - - - - - - -
Critical Hdwy 718 658 628 742 652 622 417 - - 412 E -
Critical Hdwy Stg 1 6.18 5.58 - 612 552 - - - - - - -
Critical Hdwy S92~ 6.18 55 - 642 56552 - - - - - - .
Follow-up Hdwy 3.672 4.072 3.372 3.518 4.018 3.318 2.263 - - 2218 - -
Pot Cap-1 Maneuver ~ 958 847 1057 966 856 1071 1577 - 1610 - .2 i
Stage 1 998 877 - 992 874 - - - - - - -
Stage 2 976 862 - 1007 887 - - - - - - - i
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 954 843 1057 954 852 1071 1577 - 1610 - - ‘
Mov Cap-2 Maneuver 954 843 - 954 852 - - - - - - -
Stage 1 993 877 - 987 870 = - - : 2 .
Stage 2 971 858 - 998 887 - - - - - - -

HCM LOS A A

Capacily (vehih)

HCM Lahe VIC Ratio ‘ 0.'0_05 i - 0.016 - - . -
HCM Control Delay (s) 73 0 - 87 0 0 - - |
HQM ane LOS - A A - A A A - -
HCM 95th %tile Q(veh) 0 - - 04 - 0 - - |
Background 2022 PM Peak Hour Synchro 10 Report

Addoz Engineering Inc. 06-09-2021



HCM 6th TWSC Recreational Vehicle Campground
1: RR12A-Shedden Dr & Hwy 642 Timing Plan: BG2026-AM

nlerseetien

Int Delay, sfveh 04
Movement

Lane Configurations

I hih

Future Vol, veh/h _
Sign Control .
torag Len g c‘

ea Vehicles,

Vi

|
Platoon blocke
Mov Cap-1 Mane

Background 2026 AM Peak Hour

) Synchro 10 Report
Addoz Engineering Inc.

06-09-2021




HCM 6th TWSC Recreational Vehicle Campground
2: Shedden Dr & Victory Rd/Willow Way Timing Plan: BG2026-AM

ntersection

_ EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT

Lane Configurations & ) & &

Traffic Vol, vehih 3 0 4 o0 0 0 4 0 0 0 0 4 J
Future Vol, veh/h 3 0 1 0 0 0 4 0 0 0 0 4

Conflicting Peds, #hr QR O O RO RO O SO O R O ‘
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized -~ - None - - None - - None - - None |
Storage Length - - - - - - = = -

Veh in Median Storage, # - 0 0 0

Grade, % - 0 0 0 - -

Peak Hour Factor % 75 7 715 16 75 15 75 7 76 15 76 |
Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 4 0 0 5 0

- -

MajorfMinor  Miner2  Minorf > 2
Conflicting Flow All 13 13 3 13 15 0 5 0 0 0 0 0
| Stage 1 3 g i) - - = - s g
Stage 2 10 10 - 3 5 - = = = - . .
Critical Hdwy: 742 652 622 742 652 622 412 - - 443 - - .

Critical Hdwy Stg1 ~ 6.12 5.5 - 612 552 = - - - : .
Criical Hdwy Stg2 642 552 - 612 652 - - - - - - - |
Follow-up Hdwy 3518 4.018 3.318 3.518 4.018 3.318 2.218 . - 2497 - -
Pot Cap-1 Maneuver 1004 881 1081 1004 879 - 1616 ' - C !
Stage 1 1020 893 - 1011 887 - -
. Stage2 100 887 = A020F @R A e e a s I
Platoon blocked, % _ - - - =
Mov Cap-1 Maneuver - 878 1081 1000 876 - 1616 . - - - |
Mov Cap-2 Maneuver - 878 - 1000 876 - - - - -
Stage 1 1017 893 - 1008 884 - - - - - - - |
Stage 2 1008 884 - 1019 892 . - - - - - -

SAAR

HCMConiol Delay,s 0 72 0 |
HCM LOS - A

Capacily (vehrh) 611 e e e B i
HCM Lane V/C Ratio 0.003 - - - -
HCM Control Delay (s) Ao I e )
HCM Lane LOS A A - - A
HCM 95th %file Q(veh) (1R . il

Background 2026 AM Peak Hour Synchro 10 Report
Addoz Engineering Inc. 06-09-2021



HCM 6th TWSC Recreational Vehicle Campground
1: RR12A-Shedden Dr & Hwy 642 Timing Plan: BG2026-PM

Int Delay, s/veh 0.9

Sign Contral '

Storage Length

venir

Background 2026 PM Peak Hour ' Synchro 10 Report
Addoz Engineering Inc. 06-09-2021




HCM 6th TWSC Recreational Vehicle Campground
2: Shedden Dr & Victory Rd/Willow Way Timing Plan: BG2026-PM

Interseclion

M )
Lane Config
Traffic Vol, veh/h

7 R (A 0o 0 6 3 |
Future Vol, veh/h 7 1 7 0 0 7 0 0 6 3

Conflicting Peds, #/hr N O SN S 0 O I O O R L0 S O |
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None =~ None - - None |
Storage Length - - - - - - - - - - -
Vehin Median Storage, # - 0 - -0 - =W AT
Grade, % - 0 - - - - 0 - -

Heavy Vehicles, % 8 8 8 2

0 0

0 0 -
Peak Hour Factor 80 80 80 80 80 80 80 80 80 80 80 80

2 2 2
Mymt Flow ) 0 8 4

MajoriMinor Minor2 | ___ Major1

Conlflicting Flow Al 3 39 10 4 4 11 0 0 M 0 0

.~ Stagef 10 10 - 29 29 - p Ar 2 = = 4 |
Stage 2 T

Crilical Hdwy 718 658 628 742 652 622 447 . - 442 - I

Critical Hdwy Stg 1 6.18 5.58 - 612 552 - - - - - -

Critical Hdwy Stg2 ~ 6.18 558 - 612 552 - - - - - i

Follow-up Hdwy 3.572 4.072 3.372 3.518 4.018 3.318 2.263 - - 2218 - -

Pot Cap-1 Maneuver ~ 951 842 1054 958 851 1070 1575 - - 1608 - - I
Stage 1 996 875 - 988 871 - - - - -

 Slage2 973 89 - 1006 86 - - - - - - - l

Platoon blocked, % 7 7 = - - -

Mov Cap-1 Maneuver 946 837 1054 945 846 1070 1575

Mov Cap-2 Maneuver 946 837 - 945 846 - - - - -

- Stagef 990 875 - 982 866 = Rt : = __w iz |
Stage 2 967 854 - 995 886 - - - - - - -

T‘i“ },‘-,[.

HCM Control Delay, s 8.7 0 32 0
HCM LOS A A

Minor Lane/i:
Capacily (vehfh) 1 & |
HCM Lane V/C Ratio 0.006 - - 0.019 - - - -
HCM Control Delay (s) 73 0 - 87 0 0 - . |
HCM Lane LOS A A A A A - -
HCM 95th %tile Q(veh) 0 = - 04 - 0 - - |

Background 2026 PM Peak Hour Synchro 10 Report
Addoz Engineering Inc. 06-09-2021



HCM 6th TWSC Recreational Vehicle Campground
1: RR12A-Shedden Dr & Hwy 642 Timing Plan: BG2041-AM

Int Delay, siveh 0.4

Lane Configurations
T hih
Future Vol, vehih

Peak Hour |
Heavy Veh
v

Background 2041 AM Peak Hour

Synchro 10 Report
Addoz Engineering Inc.

06-09-2021




HCM 6th TWSC Recreational Vehicle Campground
2: Shedden Dr & Victory Rd/Willow Way Timing Plan: BG2041-AM

Intersection

Lane Configurations 7 & (¢
Traffic Vol, vehlh AN 0 0 0 5 0 0 0 0 5

Future Vol, veh/h 3 0 2 0 0 0 ] 0 0 0 0 5

Conflicting Peds, #/hr (R (R R0 R G T S '
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - Nome - - None @ - - None !
Storage Length - - » 2 £ =

Veh in Median Storage, # - 0 - -0 0

Grade, % - 0 - - 0 - 0 -

Peak Hour Factor 7% 75 75 15 75 75 75 15 715 75 15 715 !
Heavy Vehicles, % 2 2 2 2 2 2

Mymt Flow 4 0 38 0 0 0

MajeriMinor — Minor2 Minor{

Conflicting Flow Al 18 18 4 19 20 0 7 0 0 0 0

Stage 1 4 4 - 14 14
Stage 2 14 14 - 5 7 - - -
Critical Hdwy 742 652 622 712 652 622 4412 = - 443 i . i
Critical Hdwy Stg 1 6.12 552 - 612 552 - - -
Critical Hdwy Stg 2 612 552 - 642 552 - - = : = .
Follow-up Hdwy 3518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2497 - -
Pot Cap-1Maneuver ~ 996 876 1080 995 873 - 1614 - - - - -
Stage 1 1018 892 - 1006 884 - - - - -
.~ Stage2 1006 884 - 1017 890 . % " 3 : B
Platoon blocked, % ' - . - -
Mov Cap-1 Maneuver - 872 1080 989 870 - 1614 - = - e
Mov Cap-2 Maneuver - 872 - 989 870 - - - . . . -
.~ Stage 1 1014 892 - 1002 880 e gl -
Stage 2 1002 880 - 1014 890 - - = . . - -

HCM LOS = A

Gapacily (veh/h)
HCM Lane VIC Ratio 0.004
HCM Control Delay (s) 12
HCM Lane LOS A
HCM 95th %ile Q(veh) 0

Background 2041 AM Peak Hour Synchro 10 Report
Addoz Engineering Inc. 06-09-2021



HCM 6th TWSC Recreational Vehicle Campground
1: RR12A-Shedden Dr & Hwy 642 Timing Plan: BG2041-PM

0
Int Delay, siveh 0.9

VMovemen!

Lane Configurations
[ 0 i}

Follow-up

Pot C:

Platoo ed %

_ )
Mov Cap-2 Maneuver

M

HCM LOS - A

Background 2041 PM Peak Hour Synchro 10 Report
Addoz Engineering Inc. 06-09-2021




HCM 6th TWSC Recreational Vehicle Campground
2: Shedden Dr & Victory Rd/Willow Way Timing Plan: BG2041-PM

Lane Configurations
Tratfic Vol, vehih 8 0 0o 8 11 0 0 7 4 |
Future Vol, veh/h 8 8 0 0 0 8 1 0 0 7 4
Conflicting Peds, #/hr 0 0 0 0 Q 0 0 0 0 0 0 0 |
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - Nome - - None - - Nome - - None |
Storage Length - - - - - - - - - -
Vehin Median Storage,# - 0 - - 0 - :
Grade, % - 0 - - 0 - -
Peak Hour Factor 80 80 80 80 80 80 80 8 80 80
2
0

&
1
1

Heavy Vehicles, % 8 8 8 2
Myt Flow 10 i 10 0

w RO OO
[o=]
(=]

Major/Minor Minor2 Major i 2
Conflicting Flow All 46 46 12 51 48 0 0 14 0 0
Stage 2 4 34 - 17 14 - - - - -
Critical Hdwy 748 658 628 742 652 622 447 - - 442 - - l
Critical Hdwy Stg 1 6.18 5.58 - 612 552 - - - - -
Crilical Hdwy Stg2 ~ 6.18 558 - 612 552 - - - z E g s |
Follow-up Hdwy 3.572 4.072 3.372 3518 4.018 3.318 2.263 - - 2218 - -
Pot Cap-1 Maneuver 941 834 1051 948 844 1066 1572 - - 1604 - - |
Stage 1 993 874 - 982 867 - - - - - - -
. Slage? 97 855 - 1002 884 - - - - - - . |
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 936 829 1051 934 839 1066 1572 - - 1604 - - l
Mov Cap-2 Maneuver 936 829 - 934 839 - - - - -
Stage 1 987 874 - 976 862 - - - - - - - '
Stage 2 961 850 - 991 884 - - - - - - -

op

HCM Control Delay,s 8.8
HCM LOS ) A

o

a| NBT NEB Lnif SBL SBT SBR
Capacily (veh/h) 15712 - - 979 - 1604 - . |
HCM Lane V/C Ratio 0.006
HCM Control Delay (s) 7.3
HCM Lane LOS A
HCM 95th %file Q(veh) 0

Background 2041 PM Peak Hour Synchro 10 Report
Addoz Engineering Inc. 06-09-2021



HCM 6th TWSC Recreational Vehicle Campground
1: RR12A-Shedden Dr & Hwy 642 Timing Plan: OP2022-AM

nterseclion
Int Delay, s/veh 1.9

Arvin 1
WIOVETTIEN!

O
Free Free

Iatou blocked

ov Cap-2 Maneuver

Opening 2022 AM Peak Hour (Phase 1) Synchro 10 Report
Addoz Engineering Inc. 07-07-2021




HCM 6th TWSC Recreational Vehicle Campground
2: Shedden Dr & Victory Rd/Willow Way Timing Plan: OP2022-AM

nent
Lane Configurations
Traffic Vo, veh/h : .
Future Vol, vehih 3 0 0
Conflicting Peds, #hr 0 0 0 0 0
p

o 0 0 0 5
(T (o T i IR 1) |
Stop Free Free Free Free Free Free

Sign Contraol Stop Stop Stop Stqﬁ Sto
; - Nome - - None - - None I

RT Channelized - None
Slorage Length - - = -
Vehin Median Storage,# - 0 - - 0

Grade, % - 0 0 - -

Peak Hour Faclor 75 75 g5l s 75 75 16 7§ 75 75 75 78 |
Heavy Vehicles, % 50 50 50 50 50

Mvmt Flow. 4 0 1 0

MajoriMinor — Minor2 _ .
Conflicting Flow Al 14 14 4 14 17 0 7 0 0 0 0 0
Stage 1 4 4 - 10 10 g SO 3 : 5 |
Stage 2 10 10 - 4 S - - - - - -
Critical Hdwy 76 T 61 186 7 61 46 - - 46 - - l
Critical Hdwy Stg 1 6.6 6 - 66 6 - - - - - - -
Critical Hdwy Stg 2 66 6 - 66 6 - - -
Follow-up Hdwy 395 445 375 395 445 375 265 - - 265 - -
Pot Cap-1 Maneuver 892 794 955 892 791 - 1350 - - - - - .
Stage 1 907 806 - 900 801 - - - -
Slage 2 900 801 - 907 803 s ‘ - .
Platoon blocked, % 7 - E 2 z
Mov Cap-1 Maneuver ~ - 791 955 888 788 - 130 - - - - -
Mov Cap-2 Maneuver - 791 - 888 788 - - - - - - -
. Stage 903 806 - 896 78 - - - - - - -
Stage 2 896 798 - 906 803 - - - - - - -
| : !

H‘ ! AL
HCM Control Delay, s 0
HCM LOS - A

Capaclly (vehlh) 1350 o & % =
HCM Lane V/C Ratio 0.004 - - - - - - -
HCM Control Delay (s) im0 - - 0 0 - - |
HCM Lane LOS A A - - A A - -
HCM 95th %tile Q(veh) IR S S TR - - - \

Opening 2022 AM Peak Hour (Phase 1) Synchro 10 Report
Addoz Engineering Inc. 07-07-2021



HCM 6th TWSC Recreational Vehicle Campground
3: Shedden Dr & Access A1 Timing Plan: OP2022-AM

Int Delay, siveh 24
Movemen!

Lane Configurations

[ h

Future Vol, veh/h

< IR

808

Opening 2022 AM Peak Hour (Phase 1) Synchro 10 Report
Addoz Engineering Inc. 07-07-2021




Recreational Vehicle Campground

HCM 6th TWSC
Timing Plan: OP2022-AM

4: Shedden Dr & Access A2

int Delay, siveh 5.3

-
Heavy Vehicles, %
M i

Opening 2022 AM Peak Hour (Phase 1) Synchro 10 Report
07-07-2021

Addoz Engineering Inc.



HCM 6th TWSC Recreational Vehicle Campground
1: RR12A-Shedden Dr & Hwy 642 Timing Plan: OP2022-PM

Interston ... |
Int Delay, siveh 2

Movement

Lane Configurations
Future Vol, veh/h
Sign Conlral

Storage Length

Critical

=
C

Opening 2022 PM Peak Hour (Phase 1) Synchro 10 Report
Addoz Engineering Inc. 07-07-2021




HCM 6th TWSC Recreational Vehicle Campground
2: Shedden Dr & Victory Rd/Willow Way Timing Plan: OP2022-PM

i SBT

Lane Configurations b & &

Traffic Vo, vehih 7 (R [ P T T SR R s | |
Future Vol, veh/h 7 1 6 0 0 0 6 8 0 0 5 4

ConfiictingPeds, #/r 0 0 0 0 0 0 O 0 0 0 0 O I
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free ‘
RT Channelized - - None -~ - None - - None -~ - None |
Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 A -0 s P | . |
Grade, % - 0 - - 0 - - 0 - . 0 -

Peak Hour Factor 80 80 80 80 8 8 8 8 80 80 80 80 |
Heavy Vehicles, % 50 50 50 5 50 50 50 50 50 50 50 50

Mvmt Flow 9 i 8 0 0 0 8 10 0 0 8 5 l

or inor2 Maior:
flicting Flow All 35 35 g 3 3 10 N 0 0 10 0 0
Slage 1 g 9 - 26 26 - - - - - \
Stage 2 26 26 - 13 N - - = . - = -
Critical Hdwy 7.6 7 67 76 7 67 46 - 46 = 1

Critical Hdwy Stg 1 6.6 6 - 6.6 6 - - - . - = -

Follow-up Hdwy 395 445 375 395 445 375 265 - - 265 - -

Pot Cap-1 Maneuver ~ 863 772 948 857 770 947 1345 - - 1346 - - 1
Slage 1 901 801 - 881 787 - - - E = . .
Stage 2 881 787 - 896 800 - .- - - - -

Platoon blocked, % 5 - N .

Mov Cap-1 Maneuver 859 767 948 845 765 947 1345 - - 1346 \
Mov Cap-2 Maneuver 859 767 - 845 765 - - - = - - .

Stage 1 896 801 - 876 782 : N :

Stage 2 876 782 - 888 800 -

1
T
r
x
' 1
T
L3

"t'i'; =

HCM Control Delay, s (
HCM LOS A A

06 - : —
HCM Control Delay (s) 77 0 - 91 o o0 - - \
HCM Lane LOS A A - A A A R
Opening 2022 PM Peak Hour (Phase 1) Synchro 10 Report

Addoz Engineering Inc. 7 07-07-2021



HCM 6th TWSC Recreational Vehicle Campground
3: Shedden Dr & Access A1 Timing Plan: OP2022-PM

SignControl ~ Stop Free Free

R a(] [
Storage Lengl

%

latnr/Minn
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Conflicting Flow Al 3 B RN 0

&
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HCM 6th TWSC Recreational Vehicle Campground
4: Shedden Dr & Access A2 Timing Plan: OP2022-PM
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Storage L
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HCM 6th TWSC Recreational Vehicle Campground
1: RR12A-Shedden Dr & Hwy 642 Timing Plan: INT2026-AM

NIEFSEcorn

Int Delay, s/veh 37

Future Vol, veh/h
Confl eds

rage Lenglh

F”“"
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HCM 6th TWSC Recreational Vehicle Campground
2: Shedden Dr & Victory Rd/Willow Way Timing Plan: INT2026-AM

EBL EBT EBR WBL WBT NBR SBL SBT
Lane Configurations & &
Traffic Vol, vehih 5 0 41 0 0 |
Future Vol, veh/h 5 0 1 o o o 4 0 0 0 0 7
Conflicting Peds, #/hr 08 Tl oo 0 0 0 o 0 0 0 0 }
Sign Control Stop Stop Stop Stop Stop Slop Free Free Free Free Free Free
RT Channelized - None - - None ﬂ - None 5 - None |
Slorage Length : = = s = 5 - - . = = -
Veh in Median Storage, # - 0 - = 0 - - 0 - - 0 '
Grade, % - 0 - - 0 - - 0 - - 0
Peak Hour Factor 7% 75 75 75 75 75 715 75 15 75 75 75 |
Heavy Vehicles, % 5 50 50 50 50 50 5 50 50 50 50 50
Mymt Flow 7 0 1 0 0 o0 S5 0 0 0 0 9 |

&

L ,
0o 4 0 0 0 0 7 1

: S(age 1 5 5 g 10 10 = 7 -~ = el = = |
Stage 2 0 10 - 5 9 - - - .- ..

Critical Hdwy 76 7 67 16 7 67 48 - - 46 - - |

Critical Hdwy Stg 1 6.6 6 - 66 6 - - -

Critical Hdwy Stg 2 66 6 - 66 6 - - - - - - - I

Follow-up Hdwy 3.95 445 375 395 445 375 265 - - 265 - -

Pot Cap-1 Maneuver 890 793 954 890 789 - 347 - - - - - |

Stage 1 906 805 900 801 c = s P 5 z z

Stage 2 900 801 - 906 801 - = 5 - - - = ;
Platoon blocked, % . __ - . 5 z
Mov Cap-1 Maneuver - 790 954 @886 786 - 1347 - - - - -
Mov Cap-2 Maneuver - 790 - 886 786 = = - - - = 2

Stage 1 902 805 - 896 798 - - - - - - -

Stage 2 896 798 - 905 801 = = - - = 5 p

pproach EB W8 NB SB _
HCM Control Delay,s 0 ‘ i
HCM LOS - A

Capacily (vehh) 1347 - ' - - - ' 7]
HCM Lane VIC Ratio 0.004 - - - z E - .

HCM Control Delay (s) M0 - - : :

HCM Lane LOS A

HCM 95th %tile Q(veh) 0 a

Interim 2026 AM Peak Hour (Full Development) Synchro 10 Report
Addoz Engineering Inc. 06-11-2021



HCM 6th TWSC Recreational Vehicle Campground
3: Shedden Dr & Access A1 Timing Plan: INT2026-AM

HCM Lane VIC Ratio
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HCM 6th TWSC Recreational Vehicle Campground
4: Shedden Dr & Access A2 Timing Plan: INT2026-AM

LErSecliol

Int Delay, s/veh 3
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HCM 6th TWSC Recreational Vehicle Campground
5: Shedden Dr & Access A3 Timing Plan: INT2026-AM

Int Delay, siveh 5.2

Vehicles,
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HCM 6th TWSC Recreational Vehicle Campground
1: RR12A-Shedden Dr & Hwy 642 Timing Plan: INT2026-PM

0 0 0

- Free 7 re Stop
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HCM 6th TWSC Recreational Vehicle Campground
2: Shedden Dr & Victory Rd/Willow Way Timing Plan: INT2026-PM

Interseatfon

nt Delay,

Lane Configurations & K] & & 7

Traffic Vol, veh/h 10 4 7 o 0 0 7 9 0 0 6 5

Future Vol, vehth 10 1 7 0 o0 o0 7 9 0 0 6 5 -

Conflicting Peds, #lhr (R () ] 0 0 0 0 0 ;
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized = - None - - None - - None - None

Storage Length - - - - - - - - - - -

Vehin Median Storage, # - o0 - - 0 - - 0 - - 0 - |
Grade, % - - - 0 - - E 0

Peak Hour Factor 80 80 8 8 8 8 8 8 8 8 8 80
Heavy Vehicles, % 5 50 50 50 50 50 50 50 50 50 50 50

Mvmt Flow i 1+ ¢ o0 0 0 9 M 0 0 8 6 :
Minor2 Major Major2
| 40 40 11 45 43 N 14 0 0 11 0 0
Stage 1 G 7 - 29 29 - - - - - - -
Stage 2 29 29 - 16 14 - - - - - - -
Critical Hdwy 76 7 61 76 7 671 48 @ - - 46 - : |
Critical Hdwy Stg 1 6.6 6 - 66 6 - - - - - - -
Critical Hdwy Stg 2 66 6 - 66 6 - |
Follow-up Hdwy 395 445 375 395 445 375 265 - - 265 - -
Pot Cap-1 Maneuver ~ 856 767 946 849 764 946 1341 - - 1345 s \
Stage 1 899 800 - 878 785 - - - S Z - -
.~ Stage?2 878 785 - 893 797 - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 852 762 946 835 759 946 1341 - - 1345 - -
Mov Cap-2 Maneuver 852 762 - 83B 759 - - - - = = -
. Staget 893 800 - 872 780 - = = - - - - .
Stage 2 872 780 - 883 797 - - - - - - -

Approach B
HCM Control Delay,s 9.2 0
HCM LOS A

Capacity (vehih) 1341 - - 880 - - - |
HCM Lane VIC Ratio 0.007 - - 0.026 - - - -
HCM Control Delay (s) i) - 92 0 0 - -
HCM Lane LOS A A - A A A - -
HCM 95th %tile Q(veh) 0. = == A -0 - -
Interim 2026 PM Peak Hour (Full Development) Synchro 10 Report
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HCM 6th TWSC Recreational Vehicle Campground
3: Shedden Dr & Access A1 Timing Plan: INT2026-PM

Int Delay, siveh 1.1

HCM Lane LOS
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HCM 6th TWSC Recreational Vehicle Campground
4: Shedden Dr & Access A2 Timing Plan: INT2026-PM

Intersection

Int Delay, siveh 1.5
Movement {
Lane Configurations

Platoo '

HCM Conli a! {
HCM LOS A
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HCM 6th TWSC Recreational Vehicle Campground
5: Shedden Dr & Access A3 Timing Plan: INT2026-PM

Int Delay, siveh 23

0 0

Slop Stop

Heavy Vehicles, %
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HCM 6th TWSC Recreational Vehicle Campground

1: RR12A-Shedden Dr & Hwy 642 Timing Plan: FU2041-AM
o N N T T T e T S s |

Int Delay, s/veh 34

\Viavemen!
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HCM 6th TWSC Recreational Vehicle Campground
2: Shedden Dr & Victory Rd/Willow Way Timing Plan: FU2041-AM

Traffic Vol, veh/h G o 6
Future Vol, vehih 6 0 2 0 0 0 6
Conflicting Peds, #hr 0 0 0 0 0 0 0 ‘ 0
Sign Contral Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized -~ - Nome - - None . - None - - None |
Storage Length - - - - - - - - . =
Vehin Median Storage,# - 0 - - 0 0 0
Grade, % - - - 0 - - 0 0
Peak Hour Factor 7% 75 75 75 75 75 75 75 75 75 75 75 |
Heavy Vehicles, % 50 50 50 5 50 50 50 50 50 50

Mvmt Flow 8 0 3 0 0 0 g o 0 12 '

Lane Configurations &
o
0
0

v Winor2 Minord Majord
Conflicting Flow All 22 22 6 24 28 0 12 0 0 0 0 0
. Slage 1 6 6 - 16 16 - - - - - - - |
Stage 2 16 16 - 8 12 - -
Critical Hdwy 76 7 67 76 7 67 46 - - 46 - o \
Critical Hdwy Stg 1 6.6 6 - 66 6 - - -
Crilical Hdwy Stg 2 66 6 - 66 6 - - -
Follow-up Hdwy 395 445 375 395 445 375 265 - - 265 - -
Pot Cap-1 Maneuver 881 786 952 878 779 - 1344 s - - - \
Stage 1 904 804 - 893 796 - - = - - - -
Stage 2 893 796 - Q02 799 - - - - - e .
Platoon blocked, % - # - -
Mov Cap-1 Maneuver - 781 952 872 774 - 1344 = e - .
Mov Cap-2 Maneuver - 781 - 872 774 - - - - - - -
Stage 2 888 791 - 899 799 - - - - - - -

HCM Control Delay, s 0 7.7 0 ' |
HCM LOS . A

Capacily (vehlh) 1344 e =
HCM Lane V/C Ratio 0.006 - - - - -

HCM Control Delay (s) .70 : 0

HCM Lane LOS A A - - A A - -
HCM 95th %tile Q(veh) 0 - : SR ‘
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HCM 6th TWSC Recreational Vehicle Campground
3: Shedden Dr & Access A1 Timing Plan: FU2041-AM

Int Delay, sfveh 241

Viovement

(]

Free Free

76(
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HCM 6th TWSC Recreational Vehicle Campground
4: Shedden Dr & Access A2 Timing Plan: FU2041-AM

Heavy Vehicles, %

v

W

n
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HCM 6th TWSC Recreational Vehicle Campground
5: Shedden Dr & Access A3 Timing Plan: FU2041-AM

Future 2041 AM Peak Hour (Full Development) Synchro 10 Report
Addoz Engineering Inc. 06-11-2021




HCM 6th TWSC Recreational Vehicle Campground
1: RR12A-Shedden Dr & Hwy 642 Timing Plan: FU2041-PM

ajor/Minol

Conflicting Flow All
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HCM 6th TWSC Recreational Vehicle Campground
2: Shedden Dr & Victory Rd/Willow Way Timing Plan: FU2041-PM

..... : on
Int Delay, s/veh 49

Lane Configurations I & & &

Traffic Vol, vehih 2 T e N C N P U O 7 |
Future Vol, veh/h 12 2 9 0 0 0 9 12 0 0 7 7

ConflicingPeds,#hr 00 0 0 0 0 0 0 0 0 0 0 |
Sign Control Stop Slop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - Nome - - None - - None |
Storage Length - - - - - - - - - - - -

VehinMedian Storage,# - 0 - - 0 - - 0 - . 0 - |
Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 80 8 80 80 80 80 80 80 8 80 80 80 |
Heavy Vehicles, % 50 5 5 5 50 50 50 50 50 5 5 50

Mt Flow (TR TR i/ TN FRS 1 | S R R TR |

Major/Minor Minor2

Conflicting Flow Al 51 51 14 58 5 15 18 0 0 0 0
Stage 1 4 4 - ¥ ¥ - - - - - .- i
Stage 2 37 ¥ - 21 18 - - - - . . -

Critical Hdwy 76 7 67 16 7 67 46 @ - - 46 - - |

Critical Hdwy Stg 1 66 6 - 66 B -~ - 2 o« o= e w

6 [ T TN by o Rl ST S Bees S e T |

Follow-up Hdwy 395 445 375 395 445 375 265 - - 265 - -

Pot Cap-1 Maneuver ~ 841 756 942 832 752 941 1336 - - 1340 - = |
Stage 1 85 797 - 89 78 - - - - - . -
Stage 2 869 778 - 887 794 o 5 3 & > = st

Platoon blocked, % ) - - . -

Mov Cap-1 Maneuver 836 750 942 815 746 941 1336 - - 1340 - -

Mov Cap-2 Maneuver 836 750 - 815 746 - - - - - - -
Stage 1. BB 7O L BR2TI2N AT e e e e |
Stage 2 862 772 - 874 794 - - - - - - -

; EB_ wB _ o= :
HCM Control Delay,s 9.3 0 830 |
HCM LOS A A

ly(vehh) 138 - - 85 - 1340 -

HCM Lane VIC Ratio 0.008 - - 0.033 - - - -
HCM Control Delay (s) 7m0 - 83 0 0 - @ - |
HCM Lane LOS 7 A A - A A A - -
HCM 95th %file Q(veh) (R B SO i T |
Future 2041 PM Peak Hour (Full Development) Synchro 10 Report

Addoz Engineering Inc. 06-11-2021




HCM 6th TWSC Recreational Vehicle Campground
3: Shedden Dr & Access A1 Timing Plan: FU2041-PM

Int Delay, siveh 1.1

() Sl

) Fr Free Fr

uver
uver

VIC Ratio

HCM Lane LOS
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HCM 6th TWSC Recreational Vehicle Campground
4: Shedden Dr & Access A2 Timing Plan: FU2041-PM

Intersection

Int Delay, siveh 1.3
Movemen 1
Lane Configurations

Traffic Vo

Future Vol, veh/h

HCM Lane LOS A = : -
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HCM 6th TWSC Recreational Vehicle Campground
5: Shedden Dr & Access A3 Timing Plan: FU2041-PM

Int Delay, siveh 2
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Appendix D

Intersection Layout Assessment Worksheets
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Appendix E

Intersection Lighting Warrant Analyses Worksheet
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