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1.0 Introduction

11 BACKGROUND

1598768 Alberta Ltd (Developer) is currently seeking approval of the proposed South Aspelund
Industrial Park Outline Plan. The proposed development (NW1/4 Sec 21-39-27-W4M) is south
of the proposed TES Industrial Development, as shown on South Aspelund Concept Plan
(Appendix A), and will likely attract similar land uses.

Stantec Consulting Ltd. (Stantec) completed a Traffic Impact Assessment (TIA) for the TES
Industrial Development in May of 2012. This Addendum has been completed to address those
items that have changed since completion of the original TIA.

1.2 MODIFICATIONS TO TIA

The items that have changed from the 2012 submission of the TES Industrial Development TIA
include:

o Area for McLevin’'s Development / South Aspelund Industrial Park, total area of 135
acres has increased to 229 acres;

e The full build out of the McLevin’s Development / South Aspelund Industrial Park has
changed from 2022 to 2017; and

e The McLevin’s Development / South Aspelund Industrial Park has been removed from
the background growth and added to the site generated traffic.

The items that have not changed from the 2012 submission of the TIA include:
e 2012 horizon analysis;
e Background growth rates;
e Trip generation rates; and
e The timing of the TES and Aspelund Industrial developments.
1.3 OBJECTIVES
The objective of this TIA is to:

e Update the analysis completed in the TES Industrial TIA to include the additional land
area within the South Aspelund Industrial Park, as well as those lands originally
considered as part of the McLevin’s Industrial Site;

cs v:\1128\active\112849297\07_reports_studies\tia\mclevins addendum\report\rpt_20130326_sc_tes_tia_adend.docx 1 . 1
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¢ Revise analysis, as required, at the fllowing horizon years — 2017 (McLevin’s / South
Aspelund fully developed), 2022 (TES fully developed), and 2032 20-year horizon); and

o Recommend appropriate improvements, if necessary, to the intersection of Aspelund

Road / Site Access Road and Aspelund Road / Range Road 274 (RR274) in order to
mitigate any impact due to the construction of the proposed development.

cs v:\1128\active\112849297\07_reports_studies\tia\mclevins addendum\report\rpt_20130326_sc_tes_tia_adend.docx 1 2
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2.0 Site Context

2.1 STUDY AREA

The South Aspelund Industrial Park is bound by Aspelund Road to the north, McLevin’s
Industrial Development to the east, and RR 274 to the west. The Town of Blackfalds is located
east of the development as is the Queen Elizabeth Il (QE2) Highway, providing convenient
access to the province’s major transportation network. Aspelund Road (running east-west) and
RR 274 (running north-south) have direct access to the development.

The report “TES Industrial Development Traffic Impact Assessment” (Stantec Consulting Ltd.,
May 2012) was completed and included 135 ac for the McLevin’s Industrial development. For
this TIA addendum, the total area of the combined Mclevins and South Aspelund Industrial
developments has been increased to 229 ac. It should be noted that there was some overlap
between the original area for the Mclevin’s Industrual Development (as illustrated in the “Traffic
Impact Assessment NE 21-39-27-w4m Blackfalds, Alberta” completed by A.D. Williams
Engineering Inc. in June 2007) and the current plan for the South Aspelund Industrial Park, as
shown on Figure 2.1.

The TES Industrial Park, located north of Aspelund Road, encompasses 145.48 ac. The
Aspelund Industrial Park, located directly east of the TES Industrial Park, encompasses 128 ac.

2.2 EXISTING ROAD NETWORK & INTERSECTIONS

Aspelund Road, in the vicinity of the proposed development is a two-lane, undivided roadway
running in an east-west orientation. The posted speed limit in the westbound direction
increases from 80 km/h to 100 km/h between the Site Access Road and RR 274. The posted
speed limit in the eastbound direction decreases from 100 km/h to 80 km/h east of the Site
Access Road, on the QE2 interchange. RR 274 is a 2-lane, undivided gravel road running north-
south, with a speed limit of 80 km/h.

lllumination currently exists at the intersection of Aspelund Road / Site Access Road and the
intersection is a stop-controlled T-intersection with the free movements on Aspelund Road. The
existing intersection appears to be a modified Type IV configuration, based on Alberta
Transportation (AT) guidelines, with dedicated eastbound left and westbound right turn lanes on
Aspelund Road. Though the intersection is a T-intersection, provisions for future access to the
south (into the McLevin’s Industrial Development) is provided.

The intersection of Aspelund Road / RR 274 is a two-way stop controlled (TWSC) intersection
with stop signs on RR 274 and the free movements on Aspelund Road. The intersection of
Aspelund Road / RR 274 appears to be Type | with no illumination.

sc v:\1128\active\112849297\07_reports_studies\tia\mclevins addendum\report\rpt_20130326_sc_tes_tia_adend.docx 21
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2.3 GROWTH TRENDS

Historical traffic volume data (provided in the May 2012 TIA) was supplied by AT for the
intersection of QE2 and Highway 597 (Hwy 597), east of the proposed development, and annual
average growth rates were calculated for the period of 2002 to 2010. The results are
summarized below:

e Aspelund Road, west of QE2 — 5-year growth rate of 8.5% annually, 8-year growth rate
of 6.0% annually; and

e Hwy 597, East of QE2 — 5-year growth rate of 12.0% annually, 8-year growth rate of
9.4% annually.

For the purposes of this study, a 6% annual, uncompounded background growth rate up to the
10 year horizon and AT’s typical growth rate of 2.5% annually up to the 20-year horizon has
been used.

2.4 BACKGROUND TRAFFIC

Traffic counts for the intersections of Aspelund Road / Site Access Road, Aspelund Road / RR
274 and Aspelund Road / South Service Road were conducted on November 24, 2011, for both
the AM and PM peak hours. These counts can be found in the May 2012 TIA.

sc v:\1128\active\112849297\07_reports_studies\tia\mclevins addendum\report\rpt_20130326_sc_tes_tia_adend.docx 22
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3.0 Proposed Development and Trip Characteristics

3.1 PROPOSED DEVELOPMENT

The development concept for the South Aspelund Industrial Park has been prepared in
response to current and anticipated industrial/commercial market trends in the region. The
proposed Concept Plan for the development can be found in Appendix A. South Aspelund
Industrial Park primarily consists of business industrial districts. The purpose of the business
industrial district land use is to provide for a range of commercial and industrial uses, some of
which may have outdoor storage or work activities. The South Aspelund Industrial Park consists
of 90.1 ac of industrial lots. When combined with the McLevin’s Industrial development, there is
229 ac of industrial development south of Aspelund Road.

3.1.1 Development Staging
The following staging assumptions have been used for the purpose of this report:

e 2017 — McLevin’s / South Aspelund Industrial Park and Aspelund Industrial Park fully
built-out and TES Industrial Development 75% built out;

e 2022 — McLevin’s / South Aspelund Industrial Park, TES Industrial Development and
Aspelund Industrial Park fully built-out; and

e 2032 - 20 Year Horizon.

3.2 TRIP GENERATION

Local trip generation rates were measured for the existing Aspelund Industrial Park, as part of
the TES TIA. These same trip generation rates have been used for this Addendum and are as
follows:

e AM peak — 3.7 trips / acre (84% in, 16% out); and
e PM peak — 3.0 trips / acre (16% in, 84% out).

Given the rural nature of the proposed development and the lower lot density, the average daily
traffic generation rates can be expected to be significantly less than the rates reported in
Institute of Transportation Engineers (ITE) Trip Generation Manual, 8" Edition (for General Light
Industrial AM peak — 7.96 trips / acre, PM peak — 8.77 trips / acre) and are expected to be better
estimated by the observed rates for the Aspelund Industrial Park.

Tables 3.1a, 3.1b and 3.1c, below, show the results of the trip generation calculations for 2017
(full build-out of all developments except TES Industrial Development — 75 %), 2022 (full build-
out of all developments), and 2032 (20-year horizon), respectively.

sc v:\1128\active\112849297\07_reports_studies\tia\mclevins addendum\report\rpt_20130326_sc_tes_tia_adend.docx 31
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Table 3.1a - 2017 Trip Generation
peveer ey LocaI.Trlp Size Weekday Weekday
Generation Rate AM Peak PM Peak
Phase (acres)
AM Peak | PM Peak In Out In Out
TES Industrial Development - 75% 3.7 3.0 80 249 48 39 202
Aspelund Industrial Park - Full Build Out 3.7 3.0 128 398 76 61 323
McLevin's / South Aspelund Industrial Park - 100% 3.7 3.0 200 622 118 96 504
Total Trips 1269 | 242 | 196 | 1029
1511 1225
Table 3.1b - 2022 Trip Generation
pEveIopEry LocaI.Trlp Size Weekday Weekday
Generation Rate AM Peak PM Peak
Phase (acres)
AM Peak | PM Peak In Out In Out
TES Industrial Development - Full Build Out 3.7 3.0 107 333 63 51 270
Aspelund Industrial Park - Full Build Out 3.7 3.0 128 398 76 61 323
McLevin's / South Aspelund Industrial Park - 100% 3.7 3.0 200 622 118 96 504
Total Trips 1353 | 257 | 208 | 1097
1610 1305
Table 3.1c - 2032 Trip Generation
pevelopEry LocaI.Trlp Size Weekday Weekday
Generation Rate AM Peak PM Peak
Phase (acres)
AM Peak | PM Peak In Out In Out
TES Industrial Development - Full Build Out 3.7 3.0 107 333 63 51 270
Aspelund Industrial Park - Full Build Out 3.7 3.0 128 398 76 61 323
McLevin's / South Aspelund Industrial Park - 100% 3.7 3.0 200 622 118 96 504
Total Trips 1353 | 257 | 208 | 1097
1610 1305

3.3

TRIP DISTRIBUTION AND ASSIGNMENT

Taking into consideration the current trip distribution pattern for Aspelund Industrial Park, the

development’s proximity to the Town of Blackfalds and the QE2 Highway, as well as the existing
road network, the following trip distribution assumptions have been used for this TIA Addendum:

e 85% of trips to/from the east of the proposed development; and
e 15% of trips to/from the west of the proposed development.

Based on the trip generation calculations outlined in Tables 3.1a, 3.1b and 3.1c, the trip
distribution patterns described here, the site generated traffic was manually assigned to the
studied intersections. Figures 3.1a and 3.1b, for the AM and PM peak hours respectively,
illustrates the trip assignment for 2017. Figures 3.2a and 3.2b, for the AM and PM peak hours

3.2

sc v:\1128\active\112849297\07_reports_studies\tia\mclevins addendum\report\rpt_20130326_sc_tes_tia_adend.docx
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respectively, illustrate the trip assignment for 2022 (full build-out of all developments within the
study area).

3.4 DESIGN VOLUMES

The horizons that have been analyzed in this TIA Addendum include the following:
e 2017 —total traffic;
e 2022 — total traffic; and
e 2032 — total traffic.

3.5 2017

It is assumed at 2017 that the Aspelund, McLevin’s and South Aspelund Industrial Parks will be
fully developed and the TES Industrial park will be 75% developed. The total traffic volumes for
2017 are shown on Figures 3.3a and 3.3b for the AM and PM peak hours, respectively.

3.5.1 2022

It is assumed at 2022 that the Mclevin’s, South Aspelund, Aspelund and TES Industrial parks
will be fully built-out. The total traffic volumes for 2022 are shown on Figures 3.4a and 3.4b for
the AM and PM peak hours, respectively.

3.5.2 2032 - 20-Year Horizon

The total traffic volumes for 2032 (20-year horizon) are shown on Figures 3.5a and 3.5b for the
AM and PM peak hours, respectively.

sc v:\1128\active\112849297\07_reports_studies\tia\mclevins addendum\report\rpt_20130326_sc_tes_tia_adend.docx 33



Figure 3.1a
2017 Site Generated Traffic - AM Peak
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Figure 3.1b
2022 Site Generated Traffic - PM Peak
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Figure 3.2a
2022 Site Generated Traffic - AM Peak
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Figure 3.2b
2022 Site Generated Traffic - PM Peak
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Figure 3.3a
2017 Total Traffic - AM Peak
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Figure 3.3b
2017 Total Traffic - PM Peak
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4.0 Transportation Assessment

The assessment of the intersections within the study area for the TIA Addendum (South
Aspelund Industrial Park) consists of five parts:

e |Intersection Treatment Analysis (ITA);

e Signal Warrant Analysis (SWA);

¢ Intersection Capacity Analysis (ICA);

e |Intersection Sight Distance Analysis (ISDA); and
e lllumination Warrant Analysis (IWA).

The ITA will determine what intersectional upgrades are required for each design volume
scenario. The ICA will confirm that the intersection, when upgraded, can be expected to
perform satisfactorily when subjected to the design volumes and will also determine what
additional upgrades are required, if any. The SWA and IWA determine whether traffic signals,
advanced warning flashers (AWF) and/or intersection illumination is warranted and the ISDA will
determine if sufficient sight distances exist at each intersection.

In addition, a discussion relating to the possible twinning of Aspelund Road is presented in this
section.

4.1 INTERSECTION TREATMENT ANALYSIS

The calculations for the ITA are based on daily volumes as well as peak hour volumes. Thus, it
is necessary to convert the peak hour volumes into daily volumes. As per AT’s Highway
Geometric Design Guide (HGDG):

e DHV =k (AADT), where DHV is the design hourly volume, AADT is the average annual
daily traffic and k is a factor equivalent to 0.12.

As the highest volumes are expected during AM peak hour (as the local data shown a higher
trip generation rate during the AM), they are used as the design hour volumes and then
converted into daily traffic volumes.

Intersections involving provincial highways must meet minimum requirements as defined by
AT’s HGDG. Although Aspelund Road is not a provincial highway, it is an extension of Highway
597 (east of the QE2 Highway) and as such the ITA has been completed to AT standards. The
ITA for this report was completed utilizing section D.7.4 and, where required, warrant analyses
for dedicated left and right turn lanes were completed as per section D.7.6 and D.7.7 of the
HGDG for the intersections of Aspelund Road / Site Access Road and Aspelund Road / RR 274.

sc v:\1128\active\112849297\07_reports_studies\tia\mclevins addendum\report\rpt_20130326_sc_tes_tia_adend.docx 41
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Table 4.1, below, outlines the results of the ITA based on the design traffic volumes.

Table 4.1 — ITA Results

Horizon Year | Aspelund Road / Site Access Rd Aspelund Road / RR 274
2017 — Total | EB: Type IV, s=15, RT not Req EB: Type V, s=0, RT Req
Traffic WB: Type V, s=75, RT Req. WB: Type IV, s=0 RT not Rea.
2022 — Total | EB: Type IV, s=15, RT not Req EB: Type V, s=0, RT Req
Traffic WB: Type V, s>75, RT Req. WB: Type IV, s=5 RT not Req.
2032 — Total EB: Type IV, s>40, RT not Req EB: Type V, s=10, RT Req
Traffic WB: Type V, s>75, RT Req. WB: Type IV, s=10 RT not Req.

A Type V intersection, based on AT’s HGDG, is needed when both the dedicated left and right
turn lanes are warranted in the same direction — as is the case for the east leg of the Aspelund
Road / Site Access intersection. Current geometric constraints may not allow for the
construction of a Type V intersection at Aspelund Road / Site Access Road due to the proximity
of the local access road to Aspelund Road. As the intersection will require signalization,
discussed below, a Type IV intersection is expected to function adequately from a capacity
perspective.

A Type V intersection is also warranted for the west leg of the Aspelund Road / RR 274
intersection at the 2017 horizon. It should be noted that these warrants are based on AT’s
HGDG, and Type IV intersections would provide the same level of intersection operations.

4.2 SIGNAL WARRANT ANALYSIS

The SWA was completed using Transportation Association of Canada’s (TAC) Traffic Signal
Warrant Analysis Spreadsheet, v.3H (2007). When the spreadsheet yields a W-value equal to
or greater than 100 points, signalization is warranted. No pedestrian movements have been
included in the SWA as there are no existing or planned sidewalks in the vicinity of either
intersection. Tables 4.2 and 4.3 below outline the results of the SWA for the intersections of
Aspelund Road / Site Access Road and Aspelund Road / RR 274 for all analyzed horizons.
Details of the SWA analysis can be found in Appendix C.

sc v:\1128\active\112849297\07_reports_studies\tia\mclevins addendum\report\rpt_20130326_sc_tes_tia_adend.docx 42
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Table 4.2 —- SWA Results: Aspelund Road / Site Access Road
Horizon Year Total Points (W-value) Result
2017 — Total Traffic 148 Signals warranted
2022 — Total Traffic 305 Signals warranted
2032 — Total Traffic 353 Signals warranted
Table 4.3 — SWA Results: Aspelund Road / RR 274
Horizon Year Total Points (W-value) Result
2017 — Total Traffic <39 Signals not warranted
2022 — Total Traffic <39 Signals not warranted
2032 — Total Traffic 39 Signals not warranted
4.3 INTERSECTION CAPACITY ANALYSIS

The ICA was completed in order to determine whether the Level of Service (LOS) and the delay

of the studied intersections remains at an acceptable level once they are subjected to the

design volumes. The traffic modeling software package of Synchro Studio 8 has been used to
complete intersection capacity analysis for different scenarios. The LOS for the intersection is

based on the computed delays on each of the critical movements. LOS ‘A’ represents minimal
delays and LOS ‘F’ represents a scenario with significant vehicular delays. Table 4.4 shows
LOS criteria for both signalized and unsignalized intersections as summarized in the Highway
Capacity Manual.

sc v:\1128\active\112849297\07_reports_studies\tia\mclevins addendum\report\rpt_20130326_sc_tes_tia_adend.docx
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Generally, a LOS-D is the lowest acceptable LOS for a given turning movement within an
intersection when analyzing short-term planning horizons (10-years or less) while LOS-E is the
lowest acceptable for long-term planning horizons. Movements experiencing LOS-E or LOS-F
in short-term or long-term planning, respectively, typically require upgrading in order to increase
performance of the failing traffic movements. An exception to this guideline is in situations
where the affected traffic movement has a relatively small volume compared to other
movements within the same intersection.

The volume to capacity (V/C) ratio indicates the level of congestion for a lane. A V/C ratio equal
to or greater than 1.00 indicates that the lane is operating at or above capacity. It is generally
accepted that lanes operating with V/C ratios equal to or less than 0.85 have acceptable levels
of congestion.

Tables 4.1, 4.2 and 4.3 summarize the results of the ICA for the 2017, 2022 and 2032 horizons,
which will be discussed in the following sections, and can be found in Appendix D along with the
detailed results from Synchro Studio.

Figures 4.1, 4.2 and 4.3 illustrate the recommended intersection configurations for the 2017,
2022 and 2032 horizons, respectively.

431 2017

Aspelund Road / Site Access Road

Total traffic volumes result in the need for eastbound and dual westbound left turn lanes, in
conjunction with a westbound right turn lane. The dual westbound left turn lanes will require two
southbound lanes south of the intersection on the Site Access Road. Intersection signalization is
warranted at this time. The lowest LOS experienced is LOS-D and all V/C ratios are less than
0.85, with the proposed lane configuration (Figure 4.1) in both the AM and PM peak hours.

Aspelund Road / RR 274

Total traffic volumes result in the need for eastbound and westbound left turn lanes, in
conjunction with an eastbound right turn lane. Signalization is not warranted, the intersection
was analyzed as a TWSC intersection with free movements on Aspelund Road. The lowest LOS
experienced is LOS-B and all V/C ratios are less than 0.85, with the proposed lane configuration
(Figure 4.1) in both the AM and PM peak hours.

4.3.2 2022

Aspelund Road / Site Access Road

Total traffic volumes result in the need for eastbound, dual westbound and dual southbound left
turn lanes, in conjunction with eastbound and westbound right turn lanes. The dual southbound
left turn lanes will require dual eastbound through lanes east of the intersection along Aspelund
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Road. The lowest LOS experienced is LOS-D and all V/C ratios are less than 0.85, with the
proposed lane configuration (Figure.4.2) in both the AM and PM peak hours.

Aspelund Road / RR 274

Total traffic volumes result in the need for east and westbound left turn lanes, in conjunction
with an eastbound right turn lane. Signalization is not warranted, and thus the intersection was
analyzed as a TWSC with free movements on Aspelund Road. The lowest LOS experienced is
LOS-C and all V/C ratios are less than 0.85, with the proposed lane configuration (Figure 4.2) in
both the AM and PM peak hours.

4.3.3 2032 - 20-Year Horizon

Aspelund Road / Site Access Road

Total traffic volumes result in the need for eastbound, dual westbound and dual southbound left
turn lanes, in conjunction with eastbound and westbound right turn lanes. The lowest LOS
experienced is LOS E in the westbound and southbound left turn movements. All other LOS are
D or better and all V/C ratios are less than 0.90, with the proposed lane configuration (Figure
4.3) in both the AM and PM peak hours.

Aspelund Road / RR 274

Total traffic volumes result in the need for eastbound and westbound left turn lanes, in
conjunction with an eastbound right turn lane. Signalization is not warranted, and thus the
intersection was analyzed as a TWSC with free movements on Aspelund Road. The lowest LOS
experienced is LOS-D and all V/C ratios are less than 0.85, with the proposed lane configuration
(Figure 4.3) in both the AM and PM Peak hours.

4.4 INTERSECTION SIGHT DISTANCE ANALYSIS

As stated in Section D.4.1 of AT’'s HGDG, “generally, the crucial maneuver for sight distance
purposes is the left turn onto the highway.” Accordingly, AT’'s HGDG Figure D-4.2.2.2
(Appendix B) was used to determine the sight distance for a WB-36 design vehicle, that being
600 m with design speed of 110 km/h. The WB-36 design vehicle was chosen for this analysis
due to the industrial nature of the development and the potential for oilfield related occupants.

Based on field observations, the existing sight distance west of the intersection of Aspelund
Road / Site Access Road exceeds 1 km while the sight distance east of the intersection is
approximately 750 m, as it is limited by the existing curve at the QE2 interchange. The existing
sight distances at the intersection of Aspelund Road / RR 274 are in excess of 1 km in both
directions. Therefore, sight distances are considered adequate at both intersections.
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4.5 INTERSECTION ILLUMINATION WARRANT

Intersection illumination warrants for this TIA were completed utilizing TAC’s lllumination of
Isolated Rural Intersections, specifically Table 1. The results of the intersection illumination
warrants are as follows:

- Aspelund Road / Site Access — intersection signalization is warranted at the 2017 total
traffic horizon and thus full illumination is also warranted (no detailed analysis has been
carried out);

- Aspelund Road / RR 274 — warrants total 166 at the 2017 total traffic scenario and
illumination is not warranted at this horizon. Warrant totals 176 points at the 2022 and
2032 total traffic scenarios (as shown in Appendix B) and partial intersection illumination
(delineation lighting) is warranted.

4.6 ASPELUND ROAD TWINNING CONSIDERATION

Aspelund Road currently experiences a significant volume of daily traffic. Daily traffic volumes
estimates (based on k = 0.12) are shown on Table 4.5, below.

Table 4.5 — Aspelund Road Projected Daily Traffic Volumes

. East of Site West of Site
Horizon Year Access Road Access Road West of RR 274
2017 — Total Traffic 11,433 3,842 4,208
2022 — Total Traffic 15,800 5,950 6,342
2032 — Total Traffic 16,900 7,050 7,225

As Aspelund Road would likely be classified as a Type 1B roadway (minor arterial) Figure A-9,
shown in Appendix A, from AT’s HGDG shows that daily traffic ranging from 8,500 to 9,750
vehicles per day may indicate the need for the roadway to be twinned.

The 2017 total traffic, east of Site Access Road, surpasses the range where twinning may be
considered for Aspelund Road. West of the Site Access Road, the expected total traffic volumes
are not expected to be high enough to consider twinning until beyond 2032 (20-year horizon).

It is understood that Lacombe County is currently collecting levies for the future twinning of
Aspelund Road. The timing of the future twinning, especially between the Access Road and the
QE2 Highway interchange, should be taken into consideration when planning upgrades to the
intersections analyzed in this TIA Addendum. A high level review of the traffic model, including
Aspelund Road being twinned from the QE2 Highway to RR 274, suggest that either the dual
southbound left-turn lanes or the dual westbound left-turn (but not both sets) would be reduced
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to a single left turn lane. The twiinning of Aspelund Road also delays the need for dual left-turn
lanes from 2017 (full buildout of the South Aspelund Industrial Park) to 2022 (full buildout of all
development within the study area).
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5.0

Conclusions

Based on the analysis contained within this document, the following conclusions can be made:

1.

At the 2017 analysis horizon, the intersection of Aspelund Road and Site Access
requires an eastbound and dual westbound left turn lanes in conjunction with a
westbound right turn lane. Intersection signalization is warranted at this horizon.

At the 2017 analysis horizon, the intersection of Aspelund Road and Range Road 274
requires eastbound and westbound left turn lanes in conjunction with an eastbound right
turn lane. lllumination and intersection signalization are not warranted at this horizon.

At the 2022 analysis horizon, the intersection of Aspelund Road and Site Access
requires an eastbound, dual westbound and dual southbound left turn lanes, in
conjunction with a westbound right turn lane.

At the 2022 analysis horizon, the intersection of Aspelund Road and Range Road 274
warrants an eastbound, and westbound left turn lanes, in conjunction with an eastbound
right turn lane. Partial illumination (delineation lighting) is warranted, but signalization is
not.

No additional upgrades, beyond those listed for the 2022 analysis horizon, are required
for the 2032 (20 year) horizon at either of the analyzed intersections.

Based on the intersection treatment analysis (from Alberta Transportation’s Highway
Geometric Design Guide) and Sim Traffic queuing analysis, the storage requirements for
the various turn bays at the 2032 (20-year) horizon are as follows:

a. Aspelund Road / Site Access Road
i. Eastbound left-turn —40m
ii. Dual Westbound left-turn — 90m
ii. Westbound right turn — 50m (based on Type IV intersection)
iv. Dual southbound left-turn — 80m
b. Aspelund Road / Range Road
i. Eastbound left-turn — 15m (based on Type IV intersection)

ii. Eastbound right-turn — 50m (based on Type IV intersection)

One Team. Infinite Solutions.
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iii. Westbound left-turn — 15m (based on Type IV intersection)

Storage bay requirements should be confirmed at the detailed design stage, and do not
include deceleration lengths

7. Twinning of Aspelund Road, east of the Site Access Road, may be required by 2017
based on total traffic volumes.

8. At the detailed design stage, the configuration of the Site Access Road north of
Aspelund Road will need to be examined in order to provide the necessary southbound
left-turn storage while ensuring safety and truck turning moving requirements are
maintained.

9. It should be noted that the major upgrades required to the intersection of Aspelund Road
/ Site Access Road and along Aspelund Road, east of the Site Access Road, are a
combined result of the Aspelund Industrial Park, TES Industrial Park, McLevin’s
Industrial Development and South Aspelund Industrial Park..

One Team. Infinite Solutions.
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6.0 Appendix A - Figures & Tables

One Team. Infinite Solutions.
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Alberta Infrastructure
AUGUST 1999 HIGHWAY GEOMETRIC DESIGN GUIDE

FIGURE A-9 GUIDELINES FOR TWINNING BASED ON LEVEL OF SERVICE
FOR RURAL HIGHWAYS IN ALBERTA (shown in terms of existing AADT)
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7.0 Appendix B — Traffic Data & Calculations

One Team. Infinite Solutions.
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é//\ INTERSECTION TREATMENT Project: TES TIA Addendum (112849380)

/j’ ANALYS|S WORKSH EET Date: Febuary 12, 2013
Stantec sheet: 1 Of 2
Main Road: Aspelund Road Design Speed: 110
Design Eastbound
Volume: 2017 Total Traffic Side Road: Access Road Existing Treatment: [\
V= 38 Va= 313 L%= 12% Vo= 968 Treatment Required: Type IV, s=15
AM
ADT ain= 3842 ADTge= 5325 ADTgy= 258 Treatment Required:  Right Turn Not Req
V= 3 Va= 199 L%= 2% Vo= 388 Treatment Required: Type llI
PM
ADT pain= 4275 ADTgge= 4333  ADTgn= 42 Treatment Required:  Right Turn Not Req
Main Road: Aspelund Road Design Speed: 110
Design Westbound
Volume: 2017 Total Traffic Side Road: Access Road Existing Treatment: v
V= 498 Va= 968 L%= 51% Vo= 313 Treatment Required: Type IV, s=75
AM
ADT pain= 11433 ADTgge= 3767 ADTgn= 2775 Treatment Required: Right Turn Req

Therefore Type V Req

V= 77 Va= 388 L%= 20% Vo= 199 Treatment Required: Type IV, s=10
PM
ADT pain= 10417 ADTgge= 3042 ADTgy= 442 Treatment Required: Right Turn Req
Therefore Type V Req
Main Road: Aspelund Road Design Speed: 110
Design Eastbound
Volume: 2022 Total Traffic Side Road: Access Road Existing Treatment: v
V= 78 Va= 496 L%= 16% Vo= 1299 Treatment Required: Type IV, s=15
AM
ADT pain= 5950 ADTgjge= 5325 ADTgy= 258 Treatment Required:  Right Turn Not Req
V= 12 Va= 305 L%= 4% Vo= 579 Treatment Required: Type IV, s=0
PM
ADT pain= 6692 ADTgge= 4333  ADTgn= 42 Treatment Required:  Right Turn Not Req
Main Road: Aspelund Road Design Speed: 110
Design Westbound
Volume: 2022 Total Traffic Side Road: Access Road Existing Treatment: v
V= 498 Va= 1299 L%= 38% Vo= 496 Treatment Required: Type IV, s>75
AM
ADT ain= 15800 ADTige= 6842 ADT gn= 5025 Treatment Required: Right Turn Req
Therefore Type V Req
V= 77 Va= 579 L%= 13% Vo= 305 Treatment Required: Type IV, s=15
PM
ADT pain= 14658 ADTgige= 5550 ADT gn= 767 Treatment Required: Right Turn Req
Therefore Type V Req
Main Road: Aspelund Road Design Speed: 110
Design Eastbound
Volume: 2032 Total Traffic Side Road: Access Road Existing Treatment: |\
V= 78 Va= 5901 L%= 13% Vo= 1336 Treatment Required: Type IV, s>40
AM
ADT pain= 7050 ADTgjge= 5325 ADTgy= 258 Treatment Required:  Right Turn Not Req
V= 12 Va= 367 L%= 3% Vo= 680 Treatment Required: Type IV, s=0
PM

ADT pain= 8050 ADTgjge= 4333  ADTgn= 42 Treatment Required:  Right Turn Not Req




é//\ INTERSECTION TREATMENT Project: TES TIA Addendum (112849380)

/j’ ANALYS|S WORKSH EET Date: Febuary 12, 2013
Stantec sheet: 2 Of 2
Main Road: Aspelund Road Design Speed: 110
Design Westbound
Volume: 2032 Total Traffic Side Road: Access Road Existing Treatment: \
V= 498 Va= 1336 L%= 37% Vo= 5901 Treatment Required: Type IV, s>75
AM
ADT pain= 16900 ADTige= 6842 ADT gn= 5025 Treatment Required: Right Turn Req

Therefore Type V Req

V= 77 Va= 680 L%= 11% Vo= 367 Treatment Required: Type IV, s=15
PM
ADT pain= 16017 ADTgge= 5550 ADT gn= 767 Treatment Required: Right Turn Req
Therefore Type V Req
Main Road: Design Speed:
Design
Volume: Side Road: Existing Treatment:
V= Va= L%= Vo= Treatment Required:
AM
ADTmain= ADTjjge= ADT ign= Treatment Required:
V= Va= L%= Vo= Treatment Required:
PM
ADTmain= ADTjjge= ADT ign= Treatment Required:
Main Road: Design Speed:
Design
Volume: Side Road: Existing Treatment:
V= Va= L%= Vo= Treatment Required:
AM
ADTmain= ADTjjge= ADT ign= Treatment Required:
V= Va= L%= Vo= Treatment Required:
PM
ADTmain= ADTjjge= ADT ign= Treatment Required:
Main Road: Design Speed:
Design
Volume: Side Road: Existing Treatment:
V= Va= L%= Vo= Treatment Required:
AM
ADTmain= ADTjjge= ADT ign= Treatment Required:
V= Va= L%= Vo= Treatment Required:
PM
ADTmain= ADTjjge= ADT ign= Treatment Required:
Main Road: Design Speed:
Design
Volume: Side Road: Existing Treatment:
V= Va= L%= Vo= Treatment Required:
AM
ADTmain= ADTjjge= ADT ign= Treatment Required:
V= Va= L%= Vo= Treatment Required:
PM

ADTmain= ADTjjge= ADT ign= Treatment Required:
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(&~
%’/\ INTERSECTION TREATMENT Project: TES TIA Addendum (112849380)
/; ANALYSIS WORKSHEET Date: Febuary 12, 2013
Stantec sheet: 1 Of 2
Main Road: Aspelund Road Design Speed: 110
Design
Volume:  Eastbound 2017 Total Traffic Side Road: RR 274 Existing Treatment: |
V= 28 Va= 390 L%= 7% Vo= 148 Treatment Required: Type IV, s=0
AM
ADT nain= 4208 ADTgge= 1017  ADTgn= 517 Treatment Required: Right Turn Req
Therefore Type V Req
V= 14 Va= 178 L%= 9% Vo= 314 Treatment Required: Type Il
PM
ADT ain= 4450 ADTgge= 833 ADTgh= 83 Treatment Required:  Right Turn Not Req
Main Road: Aspelund Road Design Speed: 110
Design Westbound
Volume: 2017 Total Traffic Side Road: RR 274 Existing Treatment: |
V= 31 Va= 148 L%= 21% Vo= 390 Treatment Required: Type IV, s=0
AM
ADT nain= 3842 ADTgge= 592 ADTgn= 167 Treatment Required:  Right Turn Not Req
V= 5 Va= 314 L%= 2% Vo= 178 Treatment Required: Type Il
PM
ADT nain= 4275 ADTgge= 725 ADTgn= 192 Treatment Required:  Right Turn Not Req
Main Road: Aspelund Road Design Speed: 110
Design East Bound
Volume: 2022 Total Traffic Side Road: RR 274 Existing Treatment: |
V= 37 Va= 580 L%= 6% Vo= 218 Treatment Required: Type IV, s=0
AM
ADT ain= 6342 ADTgge= 1008 ADTgn= 516 Treatment Required: Right Turn Req
Therefore Type V Req
V= 18 Va= 282 L%= 6% Vo= 498 Treatment Required: Type IV, s=0
PM
ADT nain= 6867 ADTgge= 833 ADTgh= 83 Treatment Required:  Right Turn Not Req
Main Road: Aspelund Road Design Speed: 110
Design Westbound
Volume: 2022 Total Traffic Side Road: RR 274 Existing Treatment: |
V= 31 Va= 218 L%= 14% Vo= 580 Treatment Required: Type IV, s=5
AM
ADT nain= 5950 ADTgge= 750 ADTgn= 217 Treatment Required:  Right Turn Not Req
V= 6 Va= 498 L%= 1% Vo= 282 Treatment Required: Type IV, s=0
PM
ADT nain= 6692 ADTgge= 925 ADTgh= 242 Treatment Required:  Right Turn Not Req
Main Road: Aspelund Road Design Speed: 110
Design Eastbound
Volume: 2032 Total Traffic Side Road: RR 274 Existing Treatment: |
V= 38 Va= 674 L%= 6% Vo= 255 Treatment Required: Type IV, s=10
AM
ADT nain= 7425 ADTgge= 1008 ADTgn= 517 Treatment Required: Right Turn Req
Therefore Type V Req
V= 21 Va= 344 L%= 6% Vo= 599 Treatment Required: Type IV, s=0
PM
ADT ain= 8175 ADTgge= 1042  ADTgn= 83 Treatment Required:  Right Turn Not Req




(&
%’/\ INTERSECTION TREATMENT Project: TES TIA Addendum (112849380)
/; ANALYSIS WORKSHEET Date: Febuary 12, 2013
Stantec sheet: 2 Of 2
Main Road: Aspelund Road Design Speed: 110
Design Westbound
Volume: 2032 Total Traffic Side Road: RR 274 Existing Treatment: |
V= 31 Va= 255 L%= 12% Vo= 674 Treatment Required: Type IV, s=0
AM
ADT nain= 7050 ADTgge= 800 ADTgh= 233 Treatment Required:  Right Turn Not Req
V= 5 Va= 599 L%= 1% Vo= 344 Treatment Required: Type IV, s=10
PM
ADT nain= 8050 ADTgge= 1042  ADTgn= 300 Treatment Required:  Right Turn Not Req
Main Road: Design Speed:
Design
Volume: Side Road: Existing Treatment:
V= Va= L%= Vo= Treatment Required:
AM
ADT pain= ADTgjge= ADT = Treatment Required:
V= Va= L%= Vo= Treatment Required:
PM
ADT pain= ADTgjge= ADT = Treatment Required:
Main Road: Design Speed:
Design
Volume: Side Road: Existing Treatment:
V= Va= L%= Vo= Treatment Required:
AM
ADT pain= ADTgjge= ADT = Treatment Required:
V= Va= L%= Vo= Treatment Required:
PM
ADT pain= ADTgjge= ADT = Treatment Required:
Main Road: Design Speed:
Design
Volume: Side Road: Existing Treatment:
V= Va= L%= Vo= Treatment Required:
AM
ADT pain= ADTgjge= ADT = Treatment Required:
V= Va= L %= Vo= Treatment Required:
PM
ADT pain= ADTgjge= ADT = Treatment Required:
Main Road: Design Speed:
Design
Volume: Side Road: Existing Treatment:
V= Va= L%= Vo= Treatment Required:
AM
ADT pain= ADTgjge= ADT = Treatment Required:
V= Va= L%= Vo= Treatment Required:
PM
ADT pain= ADTgjge= ADT = Treatment Required:
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FIGURE D-4.2.2.2 SIGHT DISTANCES FOR LEFT TURN ONTO HIGHWAY *

o¢l

ofl

vV = DESIGN SPEED ON MAJOR HIGHWAY IN km/h

AN

S, 1994

OR "SIGHT DISTANCE" AT STOP LOCATIONS.THE SET OF CRITERIA IS
"A POLICY ON GEOMETRIC DESIGN OF HIGHWAYS AND STREET

» THIS CHART IS BASED ON CRITERIA USED BY AASHTO F
DESCRIBED AS CASE B IN THE AASHTO PUBLICATION

AT-GRADE INTERSECTIONS

~ AUG/g99

DATE
DATE

-£63,1BY —
/i\|By ek | ADDED NOTE

No.
No.

At

REVISIONS

D-34

GRAPHICS FILE: debdd222.man |




(s1010B4 2148W08D) TY.LOLENS
€ QI0W 10 9 5 _ﬂrw\u € sbe) Jo Jequinu
peoljo peos Jo peos jo
pasds pue adfy poads pue adfy paads pue adf} peoi o o8]
alj) 10§ Jusipeld peads pue adfy Aue uo uofjoasiaul
1o} sauljepinb 10} sauspinb
€ wnwixew UBiso UBlea 10) sauljoping alojeq Ajele|pawiul
Spa2oXxa 1sep 1sep ubisop sjeow 10 )e sapelb
HO e S pUe %B'C O} L'E yoeordde |iyumop
. %0°L010°S %6'v 01 0y ° T
%0 L<
‘uoloasIsul Uo0asIaI }8SH0
5 1e8)j0 8|Bue c aibue HO
HO 0L 10 o0Z 4001 J0 508 uopossIsul
o0LL< 0 0L> jo jbue
wog > woge 0} 061 wg/G 0} 0t wg/5< y/usf 09
. wove> WSS 0l 0vE wps6 01 055 woge< 4/w 08 40 0L
wpo9> Wwose A 009 woov't 01 056 wood' 1< g Y/ 001 10 06
wosz> WS L' 01 052 woog'L 03 051+ woog' k< u/uw oLt
Jo
1w peeds pajsod
J04 69| Aue uo
uonoasIalul 8104eq
Alejelpawiwi Jo 1
(snipel) eimeaind
{ejuozpioy
(souelsip Whis
UOR09sIaJUl WU
papuawwooal
210w JO

ol %S> %6V - %Ge %YL - %05 %66 - %S.L 24,00 0} anjjefas)
\ %00t yoeoidde paurelisuoo
1S0W aY) UO BOUBISIP
bis yoeoudde

S Auo pajured

PR 4O useoiaden £1Uo
Q f oz \WmN__m::m:u aU0 JSE3| B UO 8J0W IO sBa| (s)B31 !
§ (s)6aj toleW UO | ¢ yoeoidde Joujiu
k. 4/ 0L paads Suyeiedo pue pesies/| |[e uo saue|win) (s)ouel c._:— ol 1ofew uo Ajuo o SSUE| Wy auou uoljez|jsuueyod
HO Yozoidde pezijauusyd 16y pue ya| f@m:m_ wm Elmﬁ. ya| 10/pue ybu
Sl 8UO 1SB9| JB Uo Y/ O uByl
sse| peads Buljelado pue pasiel
(uBlepm
! : 0
x Buney) wbIsm v £ 4 - 101284
uohesyisse|n
21008 Buney

ILLUMINATION OF ISOLATED RURAL INTERSECTIONS

SHOLOV4 O_IW_W_EONG :SNOILOISHILNI TVHNY G3LVT0SI 40 NOLLYNINNTTI HO4 INVHHVM (V)L 318VL

1oi WPl £10Y Wiy A4 /PY PUnedSy -y1preQG YY1 GI L

Li
2.3

.|_
wJ

February 2001



ILLUMINATION OF ISOLATED RURAL INTERSECTIONS

‘pesn aq Aew Hul) paads pajsod ay) 'esivuayi) “a|gejieae i pasn aqg pinoys peads sum-iybiu eusisd s ‘¢
*g'| Ag peyjdyjnw aq pjnoys (1aA0 pue Gg sebe) suemsepad 1ojuas jo Jaquinu ay) pue ‘g Aq palidyinw aq pinoys (Ispun pue z|. sabe)
suelsapad plyo jo Jaquinu ayy “AllIgIsIA 10) pasu pasealsu Jiay) J0a)je. 0] PaIojdk) 8q pinoys sukewjsapad ejqelsulna jo sadAl uepe o 1aquinu 3y ‘g
‘uoye(nofed syulod JuBLEM Sy} Ul pasn aq Aeul 'sioloe)
4log Jou Inq “Joor) Jayye wioly sjulod ey] “IOIOB) Jueliem uonezijeubls eyl HO JOI0e) 1 AYY Y HIHL/F 9S00Yd pInoys 1esn ey} 'pazijeubis jou s| uojoasielu 8yl )i 'L SILON

an (s101084 |BUONEIEDO) TYLOLENS

n_ume Jouiwi uo
] 19A0 10 YU 06 \_@ y/w 02 yyuiy 09 $59] 10 Y/un| 0§ yui peeds pejsod
S| e

Jo peads Bunesado

8 peosiolew uo
S 19A0 JO Y/ 06 y/w 08 y/un oL y/u 03 §89} 10 Y/uny 05 Huwy) paads pajsod

/( 1o paads Buneredo

{ §83900E >=c:c._c._00

RemubBiy pajeubisepyAsewnd
PaA|OAU POl SUONBOYISSE[D
S PopIAIp S3pnjoul fAewnd/fewnd Arepuooasyfewnd . 10
Arewnd ou Aempeo) Buyoesiayut
uoljoasIajul ‘Jouiw [einifrewnud

/mo_mE [eanyyfsewud

oL 180 o 0 ordn g HUN|OA uewsepsd
0s 0S5 01 0t 0g 0l 0t oL o BUisapad Aunoy swipyBiu JenBal

paysiies

paysnes paysues %08 paysiies %09 payshies 601 402 UBY) SS9
o]
° ] uBlse; . i eliem uonezyeubis
Hoomonounon | poseounin. |  pesaoumon |  pemgounon | SMEmmmss | HESCEEESEE
- - 2sBg-aWn|o -
oe paseg I paseq | peseq I peseq | pOSEQ-SWNIOA
pue paz|eubis pue paz|jeubis puk pazifeubis pue pazjjeubis B DaZIBUBIS 10
Jou uopdasIaul 10U UolIdBSIBU| Jou uonoBsIelul J0U UOlIDBSIe}I L
JoU uonossIal
O+t 0c 000'g< 0002 0 005"} C_00s't o Wclob 000'L 01008 005> [PEOI Joulw uo
oh \m\ Om ot 000's< ﬂ....mn...ro.m 01 000'e 000'€ 01 000'2 000'2 01 000"} 000'+> pue peoJ Jofew uo
; (Aem-g) Lavy
EELHE]

140108} Juesiesm uojezijeuBis ayl Jo 10108} LAVY YL L8UJIB JO SIseq Yl UO pajeInojed aq pinoys sjulod ‘@3ZINMYNDIS LON SI NOILOISHILNI IHL 4

‘GILNVHHYM S| NOILVNIWNTTI ‘Q3ZITYNDIS SI NOILLOISHIALNI 3HL I

(Bram T
12 € 4 L 0
x bupey) 4Sem 10}0B UOJEDYISSELD
21098 Buney

SHOLOV4 TVYNOLLYHIJO :SNOLLOISHILNI TVHNY Q3LYT0SI 40 NOILYNINNT HOd INVHHVYM (8)1 31aVL

n 1
3L 1y 2107 HEEY Y/ VPR PVUTCSY YT TAQ T PVT SFL

February 2001



ILLUMINATION OF ISOLATED RURAL INTERSECTIONS

13GUINU 3[OYM }S2IE3U O} POPUNOI ‘SUO|SI|OD papodes v 310N

991

SINIOd TV.1OL

<D | (91 219eL) [R10IGNS Ai0ISIH UOISHIOD

Q I'| «o)r =1geL) ImICIGNS S101984 fEIUBWLOIIALT

@/ | (@) aigey) jmoiang siopoed jeuonessdo

9 h | (v eigen) Erosans sio1aey apeuican
O | Woasiy uoisioo) 1vL0LENS

AJW/SUOISHIOD §7L.Zeie) (Bunyby ayenbapeur
*G'L 1Se9) IB JO SUoIs|fjod o :
0e o Kep oy1uybiu )& jo ones sbeiene \\/J ok elqEngye Ajfequeiod
O Ieak jad B pUE mo» tod 5o o._ o BullolLe Jeah sad 1eaf sad Jead sed suots|}joo Ajuo)
3 . N
Suols|jod aJow Jo g puEy . Hok SUOISII09 g uoisijjoo L\| suoisijoo 0 | sieaf g ise) Jano sjel Jo
ol Jad SUOISHI02 G| JSBB| 18
e Jfouanbaly uotsi|oo swi
Jeok 1ed HO
Sl -ybiu jenuue abelone
SUOISI||oD Z 10 | Jeah jod aow Jo g
AHOLSIH NOISITIOO
(D1 | (sio084 jawswuoiauz) I10LENS
- uoRoBsIBIUL
O _ g sjueipenb sjueipenb \Bcﬂum:a juelpenb PR TR
noj ut saIy} Ul oM ul suo Ul A o—
HOL10V4 TV.INIANOHIANT
(1bom v e z L 0
x Bugey) wbrapm Jojor LOREBOIISSEID
910038 Buney

SHOLOV4d NOISITIOO ANV TYINIWNOHIANT *'SNOILOISHILNI TvdNY a31v10si 4

>33l 142l 210y hIESY/PY Pun 20y YL AT PUT eF

NOLLYNIWNTT HO4 INVHHYM (O)1 378VL

February 2001



ILLUMINATION OF ISOLATED RURAL INTERSECTIONS

wn

pajueiem jou Bunybin

0¢| >sjulod [e10]

Abajens bupyby sreudoidde sujialap o} sUoISHjod MaAal :sputod OZ1 = [ejolgns AIojsiH UOISHIOD JI e
oljel}
l1aau)s $s040 10 sueLisapad ajeujwnill 0} Bugyby uogesuliep suuiod 0z L < [BJ0IGNS SJ0poB- [BuolRIadO JI
spiezey Jo/pue ‘sjulod
Jouoo fepusiod ‘seale Lojsioap Aey sreuini) o} Bunybi jered suujod 08 Z [BI0IGNS SIOJJES ILIEWI0SD) JI e
’ :pojuenem Bunyby voiyeaul|ap Jo/puk [eiued

@%;6:53)62
99!

Ovg > Siulod felo] > 0cl

pajueLsem uolyeLwNg N4

Op¢ < sjulod [ejoL

SNOILIANOOD ODNILNVYHHYM

S3a>0 TROL {[ 98 hZZ A3 /P0 Y9N0y NIl roQ I <il

February 2001

10



ILLUMINATION OF ISOLATED RURAL INTERSECTIONS
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Stantec

TES INDUSTRIAL DEVELOPMENTTRAFFIC IMPACT ASSESSMENT ADDENDUM (SOUTH
ASPELUND INDUSTRIAL PARK)

Appendix C — Signalization Warrant Analysis
March 25, 2013

8.0 Appendix C — Signalization Warrant Analysis

One Team. Infinite Solutions.
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fll;

Lacombe County - Traffic Signal Warrant Analysis

Main Street (name) Aspelund Road Direction (EW or NS)| EW Road Authority: Lacombe County
Side Street (name) Site Access Road Direction (EW or NS)| NS City: n/a
Quadrant / Int # Comments 2017 Total Traffic Analysis Date: 2013 Feb 15, Fri
for Warrant Calculation CHECK SHEET Count Date: 2017 Total Traffic
Results, please hit 'Page
Down' Date Entry Format: (yyyy-mm-dd)
= -
Lane Configuration = 5 E“ & g g 5 § E .
3 < g ¥ 2 3 28 | =8
2 = = = = 2 o 5 ]
o = = = = o D& =
Aspelund Road WB 1 1 1 5,000 1 Demographics
Aspelund Road EB 1 1 5,000 1 Elem. School/Mobility Chall i (y/n) n
Site Access Road NB 1 Senior's Complex (y/m) n
Site Access Road SB 1 Pathway to School (y/m) n
Are the Site Access Road NB right turns significantly impeded by through movements? (y/n) n Metro Area Population (#) 6,500
Are the Site Access Road SB right turns significantly impeded by through movements? (y/n)| n Central Business District (y/m) n
Other input Speed Truck Bus Rt | Median
(Km/h) % (y/m) (m)
Aspelund Road EW 100 12.0% n 0.0
Site Access Road NS 50 15.0% n 0.0
S LR LT Pedl | Ped2 Ped3 Ped4
Traffic Input NB SB WB EB NS NS EW EW
LT Th RT LT Th RT LT Th RT LT Th RT W Side | E Side N Side S Side
4 4 68 48 4 4 359 99 240 27 176 22
6 5 94 66 B 498 137 333 38 244 31
press 'Set Peak Hours'
Button to set the peak hour 4 3 56 40 3 299 82 200 23 146 19
periods 15 3 242 161 3 19 46 155 32 2 115 3
25 5 403 268 5 31 71 258 53 3 191 5
23 5 371 247 5 29 71 237 49 3 176 5
Total (6-hour peak) 77 24 1,234 828 24 90 1,349 968 906 96 1,047 85 0 0 0
Average (6-hour peak) 13 4 206 138 4 15 225 161 151 16 175 14 0 0 0
=
g
Average 6-hour &
. ] A
Peak Turning g : W =[Cp(X\.) /Ky + (F (X,,) L) /K] x G
=
Movements i £
= (=]
7 @ z
~
i g W= 148 148 0
= -
3 £ = = S Veh Ped
0
° = < @ Warranted
\ 151 RT RESET SHEET
< WB 189 \ 161 TH 537 WB
Aspelund Road | — | 225 LT
I
LT 16 \ Aspelund Road
EB 205 TH 175 518 EB >
RT 14
S0 < 8 o
Q
) = 9
S 5 = . 2
a
8 A
v
=]
4

Traffic Signal Warrant Spreadsheet - v3H © 2007 Transportation Association of Canada




fll;

Lacombe County - Traffic Signal Warrant Analysis

Main Street (name) Aspelund Road Direction (EW or NS)| EW Road Authority: Lacombe County
Side Street (name) Site Access Road Direction (EW or NS)| NS City: n/a
Quadrant / Int # Comments 2022 Total Traffic Analysis Date: 2013 Feb 06, Wed
for Warrant Calculation CHECK SHEET Count Date: 2022 Total Traffic
Results, please hit 'Page
Down' Date Entry Format: (yyyy-mm-dd)
= -
Lane Configuration = 5 E“ & g g 5 § E .
35 < E % < 3 28 | =&
% = = = = = o .20 ]
o = = = = o D& =
Aspelund Road WB 1 1 1 5,000 1 Demographics
Aspelund Road EB 1 1 1 5,000 1 Elem. School/Mobility Chall i (y/n) n
Site Access Road NB 1 Senior's Complex (y/m) n
Site Access Road SB 1 Pathway to School (y/m) n
Are the Site Access Road NB right turns significantly impeded by through movements? (y/n) n Metro Area Population (#) 6,500
Are the Site Access Road SB right turns significantly impeded by through movements? (y/n)| n Central Business District (y/m) n
Other input Speed Truck Bus Rt | Median
(Km/h) % (y/m) (m)
Aspelund Road EW 100 12.0% n 0.0
Site Access Road NS 50 15.0% n 0.0
S LR LT Pedl | Ped2 Ped3 Ped4
Traffic Input NB SB WB EB NS NS EW EW
LT Th RT LT Th RT LT Th RT LT Th RT W Side | E Side N Side S Side
4 4 68 84 4 10 359 143 434 56 279 22
6 5 94 116 B 14 498 198 603 78 387 31
press 'Set Peak Hours'
Button to set the peak hour 4 3 56 70 3 299 119 362 47 232 19
periods 15 3 242 293 3 38 46 246 55 7 173 3
25 5 403 489 5 63 71 410 92 12 288 5
23 5 371 450 5 58 71 371 85 11 265 5
Total (6-hour peak) 77 24 1,234 1,501 24 191 1,349 1,493 1,631 211 1,624 85 0 0 0
Average (6-hour peak) 13 4 206 250 4 32 225 249 272 35 271 14 0 0 0
=
g
Average 6-hour &
. ] A
Peak Turning g : W =[Cp(X\.) /Ky + (F (X,,) L) /K] x G
=
Movements i £
= (=]
7 @ z
o
& g W= 305 305 0
= -
3 £ = = = Veh Ped
o I R
o & = 2 Warranted
\ PiP) RT RESET SHEET
< WB 293 \ 249 TH 745 WB
Aspelund Road | — | 225 LT
I
LT 35 \ Aspelund Road
EB 320 TH 271 726 EB >
RT 14
S0 < 8 o
Q
) = 9
S 5 = . 2
a
8 A
v
=]
4

Traffic Signal Warrant Spreadsheet - v3H © 2007 Transportation Association of Canada




fll;

Lacombe County - Traffic Signal Warrant Analysis

Main Street (name) Aspelund Road Direction (EW or NS)| EW Road Authority: Lacombe County
Side Street (name) Site Access Road Direction (EW or NS)| NS City: n/a
Quadrant / Int # Comments 2032 Total Traffic Analysis Date: 2013 Feb 06, Wed
for Warrant Calculation CHECK SHEET Count Date: 2032 Total Traffic
Results, please hit 'Page —
Down' Date Entry Format: (yyyy-mm-dd)
= -
Lane Configuration = 5 E“ & g g 5 § E .
3 < 2 ¥ < 5 28 | =&
% = = = = = o .20 ]
o = = = = o D& =
Aspelund Road WB 1 1 1 5,000 1 Demographics
Aspelund Road EB 1 1 1 5,000 1 Elem. School/Mobility Chall i (y/n) n
Site Access Road NB 1 Senior's Complex (y/m) n
Site Access Road SB 1 Pathway to School (y/m) n
Are the Site Access Road NB right turns significantly impeded by through movements? (y/n) n Metro Area Population (#) 6,500
Are the Site Access Road SB right turns significantly impeded by through movements? (y/n)| n Central Business District (y/m) n
Other input Speed Truck Bus Rt | Median
(Km/h) % (y/m) (m)
Aspelund Road EW 100 12.0% n 0.0
Site Access Road NS 50 15.0% n 0.0
S LR LT Pedl | Ped2 Ped3 Ped4
Traffic Input NB SB WB EB NS NS EW EW
LT Th RT LT Th RT LT Th RT LT Th RT W Side | E Side N Side S Side
4 4 68 84 4 10 359 169 434 56 347 22
6 5 94 116 B 14 498 235 603 78 482 31
press 'Set Peak Hours'
Button to set the peak hour 4 3 56 70 3 299 141 362 47 289 19
periods 15 3 242 293 3 38 46 307 55 7 210 3
25 5 403 489 5 63 71 511 92 12 350 5
23 5 371 450 5 58 71 470 85 11 322 5
Total (6-hour peak) 77 24 1,234 1,501 24 191 1,349 1,833 1,631 211 2,000 85 0 0 0
Average (6-hour peak) 13 4 206 250 4 32 225 305 272 35 333 14 0 0 0
=
g
Average 6-hour &
. ] A
Peak Turning g : W =[Cp(X\.) /Ky + (F (X,,) L) /K] x G
=
Movements i £
= (=]
7 @ z
o
& g W= 353 353 0
= -
3 £ = = = Veh Ped
o I R
o & = 2 Warranted
\ PiP) RT RESET SHEET
< WB 350 \ 305 TH 802 WB
Aspelund Road | — | 225 LT
I
LT 35 \ Aspelund Road
EB 383 TH 333 789 EB >
RT 14
S0 < 8 o
Q
) = 9
S 5 = . 2
a
8 A
v
=]
4

Traffic Signal Warrant Spreadsheet - v3H © 2007 Transportation Association of Canada




fll;

Lacombe County - Traffic Signal Warrant Analysis

Main Street (name) Aspelund Road Direction (EW or NS)| EW Road Authority: Lacombe County
Side Street (name) RR 274 Direction (EW or NS)| NS City: n/a
Quadrant / Int # Comments 2032 Total Traffic Analysis Date: 2013 Feb 06, Wed
for Warrant Calculation CHECK SHEET Count Date: 2032 Total
Results, please hit 'Page —
Down' Date Entry Format: (yyyy-mm-dd)
= -
Lane Configuration = 5 E“ i g g 5 2 E .
Tl 2| Bl E| 2| 2 |22 z8
o = = =] =) 53] D & #
Aspelund Road WB 1 1 525 1 Demographics
Aspelund Road EB 1 1 1 5,000 1 Elem. School/Mobility Chall i (y/n) n
RR 274 NB 1 Senior's Complex (y/m) n
RR 274 SB 1 Pathway to School (y/m) n
Are the RR 274 NB right turns significantly impeded by through movements? (y/n)| n Metro Area Population (#) 6,500
Are the RR 274 SB right turns significantly impeded by through movements? (y/n) n Central Business District (y/n) n
Other input Speed Truck Bus Rt | Median
(Km/h) % (y/m) (m)
Aspelund Road EW 100 12.0% n 0.0
RR 274 NS 80 5.0% n 0.0
S LR LT Pedl | Ped2 Ped3 Ped4
Traffic Input NB SB WB EB NS NS EW EW
LT Th RT LT Th RT LT Th RT LT Th RT W Side | E Side N Side S Side
9 4 4 8 4 6 22 141 20 27 413 45
12 5 6 11 5 31 196 28 38 574 62
press 'Set Peak Hours'
Button to set the peak hour U S 4 4 2 g D LK 11 2 &) 1
periods 30 3 15 17 3 17 3 335 22 13 188 6
50 5 25 29 5 29 558 36 21 313 10
46 5 23 27 5 27 5 513 33 19 288 9
Total (6-hour peak) 154 24 71 99 24 94 85 1,861 156 141 2,120 169 0 0 0
Average (6-hour peak) 26 4 13 16 4 16 14 310 26 24 353 28 0 0 0
Average 6-hour T N
Peak Turning 5 i W =[Cp(Xy.p) / Ky + (F (X)) L) /K] x G
=
Movements =
o (=]
7] =
= g W= 39 39 0
g & = g @ Veh Ped
° = < = Not Warranted - Vs<75
\ 26 RT RESET SHEET
< WB 351 \ 310 TH 350 WB
Aspelund Road | — | 14 LT
I
LT 24 \ Aspelund Road
EB 405 TH 353 383 EB >
RT 28
= <~ o =)
IS
=
g 5 E & B
8 g
v
=]
4

Traffic Signal Warrant Spreadsheet - v3H © 2007 Transportation Association of Canada




Stantec

TES INDUSTRIAL DEVELOPMENTTRAFFIC IMPACT ASSESSMENT ADDENDUM (SOUTH
ASPELUND INDUSTRIAL PARK)

Appendix D — Synchro Output

March 25, 2013

9.0 Appendix D — Synchro Output

One Team. Infinite Solutions.
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Simulation Settings

1: Aspelund Rd & Site Access Rd 3/25/2013
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b | L] 4 [l i Y b |

Volume (vph) 38 244 31 498 137 333 6 5 94 66 5 5

Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.982 0.850 0.879 0.925

Flt Protected 0.950 0.950 0.997 0.950

Satd. Flow (prot) 1587 1692 0 3278 1715 1420 0 1559 0 1587 1594 0

FlIt Permitted 0.669 0.950 0.990 0.726

Satd. Flow (perm) 1118 1692 0 3278 1715 1420 0 1548 0 1213 1594 0

Satd. Flow (RTOR) 7 333 102 5

Peak Hour Factor 1.00 1.00 092 092 1.00 100 092 092 092 1.00 0.92 1.00

Heavy Vehicles (%) 15%  12% 8% 8%  12%  15% 8% 8% 8%  15% 8%  15%

Adj. Flow (vph) 38 244 34 541 137 333 7 5 102 66 5 5

Shared Lane Traffic (%)

Lane Group Flow (vph) 38 278 0 541 137 333 0 114 0 66 10 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(m) 74 74 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 1.6 1.6 1.6 1.6

Two way Left Turn Lane

Headway Factor 099 099 099 099 099 099 099 099 099 099 099 0.99

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Turn Type Perm NA Prot NA Perm Perm NA Perm NA

Protected Phases 4 3 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 3 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 20.0 20.0 70 200 200 10.0 10.0 10.0 10.0

Minimum Split (s) 270 270 100 270 270 220 220 220 220

Total Split (s) 2710 270 41.0 680 680 220 220 220 220

Total Split (%) 30.0% 30.0% 456% T756% 756% 24.4% 24.4% 244% 24.4%

Yellow Time (s) 5.0 5.0 3.0 5.0 5.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.0 7.0 3.0 7.0 7.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Recall Mode None  None None None None C-Max C-Max C-Max C-Max

Act Effct Green (s) 217 217 205 452 452 31.8 318 318

Actuated g/C Ratio 024 024 023 050 050 0.35 035 0.35

v/c Ratio 014 067 073 016  0.38 0.19 015  0.02

Control Delay 273 387 37.7 11.4 2.3 7.6 24.3 18.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 273 387 37.7 11.4 2.3 7.6 24.3 18.4

LOS C D D B A A C B

Approach Delay 37.3 22.5 7.6 23.5

Approach LOS D C A C

Queue Length 50th (m) 53 437 447 12.7 0.0 1.3 7.5 0.5

Queue Length 95th (m) 123 644 56.8 16.7 9.5 14.1 20.0 4.5
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Simulation Settings

1: Aspelund Rd & Site Access Rd 3/25/2013
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Internal Link Dist (m) 499.0 255.1 31.3 46.0
Turn Bay Length (m) 115.0 180.0 100.0 50.0
Base Capacity (vph) 269 413 1384 1162 1069 613 428 566
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.14  0.67 039 012  0.31 0.19 015 0.02
Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.73
Intersection Signal Delay: 24.5 Intersection LOS: C
Intersection Capacity Utilization 62.3% ICU Level of Service B
Analysis Period (min) 15
Splits and Phases:  1: Aspelund Rd & Site Access Rd
) Taz (R) ¥ o 54
225 | 41s | [27s |
i -+~
I ¥ o5 (R) ]
225 | 58 5 |
TES Industrial Development TIA Addendum Synchro 8 Report

2017 - Total Traffic - AM Peak

Page 2



HCM 2010 TWSC

2: RR 274 & Aspelund Rd 2/15/2013

Intersection

Intersection Delay, s/veh 1.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 28 300 62 31 97 20 12 5 6 7 5 6

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free ~Free Free Free Free Free Stop Stop Stop Stop  Stop  Stop

RT Channelized Yield Yield Yield None None None None None None None None None

Storage Length 100.0 100.0 100.0 0.0 0.0 0.0 0.0 0.0

Median Width 3.7 3.7 0.0 0.0

Grade, % 0% 0% 0% 0%

Peak Hour Factor 1.00 100 100 100 100 100 100 100 100 100 100 1.00

Heavy Vehicles, % 5 12 5 5 12 5 5 5 5 5 5 5

Mvmt Flow 28 300 62 31 97 20 12 5 6 7 5 6

Number of Lanes 1 1 1 1 1 0 0 1 0 0 1 0

Major/Minor Major 1 Major 2 Minor 1 Minor 2

Conflicting Flow All 117 0 0 300 0 0 531 535 300 531 525 107
Stage 1 - - - - - - 356 356 - 169 169 -
Stage 2 - - - - - 175 179 362 356 -

Follow-up Headway 2.245 - - 2.245 - - 3545 4045 3345 3545 4.045 3.345

Pot Capacity-1 Maneuver 1453 - - 1244 - - 454 447 733 454 453 939
Stage 1 - - - - - - 655 624 - 826 753 -
Stage 2 - - - - - 820 746 - 650 624 -

Time blocked-Platoon, % 0 - - 0 - - 0 0 0 0 0 0

Mov Capacity-1 Maneuver 1453 - - 1244 - - 432 427 733 431 433 939

Mov Capacity-2 Maneuver - - - - - - 432 427 - 431 433 -
Stage 1 642 612 810 734
Stage 2 - - - - - - 789 727 - 627 612 -

Approach EB WB NB SB

HCM Control Delay, s 0.5 1.7 12.8 12.1

HCMLOS - - B B

Minor Lane / Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLnf1

Cap, veh/h 482 1453 1244 527

HCM Control Delay, s 12.8  7.526 - - 7.968 - - 12.1

HCM Lane V/C Ratio 0.05 0.02 - 0.03 0.03

HCM Lane LOS B A - - A - - B

HCM 95th-tile Q, veh 0.1 0.1 0.1 0.1

Notes

~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
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Queuing and Blocking Report

2017 - Total Traffic - AM Peak 3/25/2013
Intersection: 1: Aspelund Rd & Site Access Rd

Movement EB EB WB WB WB WB NB SB SB
Directions Served L TR L L T R LTR L TR
Maximum Queue (m) 257 914 732 922 328 230 376 387 170
Average Queue (m) 70 422 402 524 100 15 136 143 2.5
95th Queue (m) 186 734 631 758 249 112 268  31.1 10.8
Link Distance (m) 507.1 267.0 46.4 53.7
Upstream Blk Time (%) 0 0

Queuing Penalty (veh) 0 0

Storage Bay Dist (m) 115.0 180.0 180.0 100.0 50.0

Storage Blk Time (%) 0 0

Queuing Penalty (veh) 0 0
Intersection: 2: RR 274 & Aspelund Rd

Movement EB WB NB SB

Directions Served L L LTR LTR

Maximum Queue (m) 6.9 12.3 12.4 101

Average Queue (m) 0.7 1.9 3.9 3.2

95th Queue (m) 4.4 8.6 10.8 9.6

Link Distance (m) 203.5 240.2

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 100.0 100.0

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 0
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Lanes, Volumes, Timings

1: Aspelund Rd & Site Access Rd 3/25/2013
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b | L] 4 [l i Y b |

Volume (vph) 3 191 5 77 258 53 25 5 403 268 5 31

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 115.0 100.0 180.0 100.0 0.0 00 500 0.0

Storage Lanes 1 0 2 1 0 0 1 0

Taper Length (m) 50.0 50.0 2.5 2.5

Lane Util. Factor 1.00 100 100 097 100 100 100 100 100 100 100 1.00

Frt 0.996 0.850 0.874 0.871

Flt Protected 0.950 0.950 0.997 0.950

Satd. Flow (prot) 1587 1710 0 3278 1715 1420 0 1550 0 1587 1467 0

Flt Permitted 0.600 0.950 0.984 0.325

Satd. Flow (perm) 1002 1710 0 3278 1715 1420 0 1530 0 543 1467 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 1 73 438 31

Link Speed (k/h) 100 100 48 50

Link Distance (m) 523.0 279.1 55.3 70.0

Travel Time (s) 18.8 10.0 4.1 5.0

Peak Hour Factor 100 100 092 092 100 100 092 092 092 100 092 1.00

Heavy Vehicles (%) 15%  12% 8% 8%  12%  15% 8% 8% 8%  15% 8%  15%

Adj. Flow (vph) 3 191 5 84 258 53 27 5 438 268 5 31

Shared Lane Traffic (%)

Lane Group Flow (vph) 3 196 0 84 258 53 0 470 0 268 36 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(m) 74 74 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 1.6 1.6 1.6 1.6

Two way Left Turn Lane

Headway Factor 099 099 099 099 099 099 099 099 099 099 099 099

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Turn Type Perm NA Prot NA Perm Perm NA pm+pt NA

Protected Phases 4 3 8 2 1 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 3 8 8 2 2 1 6

Switch Phase

Minimum Initial (s) 200 200 70 200 200 100 10.0 7.0 10.0

Minimum Split (s) 2710 270 10.0 270 270 220 220 10.0 220

Total Split (s) 210 270 10.0 370 370 340 34.0 19.0 53.0

Total Split (%) 30.0% 30.0% 111% 41.1% 411% 37.8% 37.8% 21.1% 58.9%

Yellow Time (s) 5.0 5.0 3.0 5.0 5.0 4.0 4.0 3.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 0.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.0 7.0 3.0 7.0 7.0 6.0 3.0 6.0

Lead/Lag Lag Lag Lead Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes

Recall Mode None  None None None None C-Max C-Max None C-Max

Act Effct Green (s) 200 200 70 280 280 33.0 520  49.0

Actuated g/C Ratio 022 022 0.08  0.31 0.31 0.37 058  0.54

v/c Ratio 0.01 0.52 033 048 0.11 0.56 058  0.04
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Lanes, Volumes, Timings

1: Aspelund Rd & Site Access Rd 3/25/2013
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 217 362 43.1 28.0 3.7 6.4 15.7 4.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 217 362 43.1 28.0 3.7 6.4 15.7 4.7
LOS C D D C A A B A
Approach Delay 36.1 28.0 6.4 14.4
Approach LOS D C A B
Queue Length 50th (m) 04 298 72 347 0.0 3.7 23.2 0.4
Queue Length 95th (m) 26 506 14.1 56.3 5.1 28.2 37.6 4.6
Internal Link Dist (m) 499.0 255.1 31.3 46.0
Turn Bay Length (m) 115.0 180.0 100.0 50.0
Base Capacity (vph) 222 380 254 571 522 837 499 812
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.01 0.52 033 045 0.10 0.56 054  0.04
Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.58
Intersection Signal Delay: 18.7 Intersection LOS: B
Intersection Capacity Utilization 90.2% ICU Level of Service E
Analysis Period (min) 15
Splits and Phases:  1: Aspelund Rd & Site Access Rd
\'ﬁl * Taz (R) ¥ o3 —Py4
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HCM 2010 TWSC

2: RR 274 & Aspelund Rd 2/19/2013

Intersection

Intersection Delay, s/veh 2.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 14 154 10 5 286 23 50 5 25 20 5 20

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free ~Free Free Free Free Free Stop Stop Stop Stop  Stop  Stop

RT Channelized Yield Yield Yield None None None None None None None None None

Storage Length 100.0 100.0 100.0 0.0 0.0 0.0 0.0 0.0

Median Width 3.7 3.7 0.0 0.0

Grade, % 0% 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Heavy Vehicles, % 5 12 5 5 12 5 5 5 5 5 5 5

Mvmt Flow 14 154 10 5 286 23 50 5 25 20 5 20

Number of Lanes 1 1 1 1 1 0 0 1 0 0 1 0

Major/Minor Major 1 Major 2 Minor 1 Minor 2

Conflicting Flow All 309 0 0 154 0 0 502 501 154 505 490 298
Stage 1 - - - - - - 182 182 - 308 308 -
Stage 2 - - - - - 320 319 - 197 182 -

Follow-up Headway 2.245 - - 2.245 - - 3545 4045 3345 3545 4.045 3.345

Pot Capacity-1 Maneuver 1235 - - 1408 - - 475 468 884 473 475 734
Stage 1 - - - - - - 813 743 - 696 655 -
Stage 2 - - - - - - 685 648 - 798 743 -

Time blocked-Platoon, % 0 - - 0 - - 0 0 0 0 0 0

Mov Capacity-1 Maneuver 1235 - - 1408 - - 453 461 884 451 468 734

Mov Capacity-2 Maneuver - - - - - - 453 461 - 451 468 -
Stage 1 - - - - - - 804 735 - 688 653 -
Stage 2 - - - - - - 659 646 - 761 735 -

Approach EB WB NB SB

HCM Control Delay, s 0.6 0.1 12.9 12.2

HCM LOS - - B B

Minor Lane / Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1

Cap, veh/h 535 1235 - - 1408 - - 547

HCM Control Delay, s 129 7.948 - - 7.566 - - 12.2

HCM Lane V/C Ratio 015  0.01 - - 000 - - 008

HCM Lane LOS B A - - A - - B

HCM 95th-tile Q, veh 0.5 0.0 - - 0.0 - - 0.3

Notes
~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
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Queuing and Blocking Report

2017 - Total Traffic - PM Peak 3/25/2013
Intersection: 1: Aspelund Rd & Site Access Rd

Movement EB EB WB WB WB NB SB SB B8
Directions Served L TR L L T LTR L TR T
Maximum Queue (m) 75 692 282 381 748 612 507 616 122
Average Queue (m) 08 327 42 155 351 436 320 105 0.9
95th Queue (m) 44 578 158 303 639 63.0 501 421 11.2
Link Distance (m) 507.1 267.0 464 53.7 2438
Upstream Blk Time (%) 12 1 2

Queuing Penalty (veh) 0 0 0

Storage Bay Dist (m) 115.0 180.0 180.0 50.0

Storage Blk Time (%) 0 2 1

Queuing Penalty (veh) 0 1 4
Intersection: 2: RR 274 & Aspelund Rd

Movement EB WB NB SB

Directions Served L L LTR LTIR

Maximum Queue (m) 8.3 52  18.1 17.3

Average Queue (m) 0.9 0.2 8.5 6.8

95th Queue (m) 5.0 21 15.1 14.2

Link Distance (m) 203.5 240.2

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 100.0 100.0

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 4
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Lanes, Volumes, Timings

1: Aspelund Rd & Site Access Rd 3/25/2013
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b 4 [l L] 4 [l i Y L] |

Volume (vph) 78 387 31 498 198 603 6 5 94 116 5 14

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 140.0 100.0 180.0 100.0 0.0 00 750 0.0

Storage Lanes 1 1 2 1 0 0 2 0

Taper Length (m) 50.0 50.0 2.5 2.5

Lane Util. Factor 1.00 100 100 097 100 100 100 100 100 097 100 1.00

Frt 0.850 0.850 0.879 0.889

Flt Protected 0.950 0.950 0.997 0.950

Satd. Flow (prot) 1587 1715 1512 3278 1715 1420 0 1559 0 3079 1509 0

Flt Permitted 0.633 0.950 0.987 0.950

Satd. Flow (perm) 1057 1715 1512 3278 1715 1420 0 1543 0 3079 1509 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 109 603 102 14

Link Speed (k/h) 100 100 48 50

Link Distance (m) 275.9 279.1 55.3 97.2

Travel Time (s) 9.9 10.0 4.1 7.0

Peak Hour Factor 100 100 092 092 100 100 092 092 092 100 092 1.00

Heavy Vehicles (%) 15%  12% 8% 8%  12%  15% 8% 8% 8%  15% 8%  15%

Adj. Flow (vph) 78 387 34 541 198 603 7 5 102 116 5 14

Shared Lane Traffic (%)

Lane Group Flow (vph) 78 387 34 541 198 603 0 114 0 116 19 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(m) 74 74 74 74

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 1.6 1.6 1.6 1.6

Two way Left Turn Lane

Headway Factor 099 099 099 099 099 099 099 099 099 099 099 099

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Turn Type Perm NA  Perm Prot NA Perm Perm NA Prot NA

Protected Phases 4 3 8 2 1 6

Permitted Phases 4 4 8 2

Detector Phase 4 4 4 3 8 8 2 2 1 6

Switch Phase

Minimum Initial (s) 200 200 200 70 200 200 100 10.0 70 10.0

Minimum Split (s) 270 270 270 100 270 270 220 220 10.0 220

Total Split (s) 2710 270 270 290 5.0 56.0 240 240 10.0 34.0

Total Split (%) 30.0% 30.0% 30.0% 322% 622% 622% 26.7% 26.7% 11.1% 37.8%

Yellow Time (s) 5.0 5.0 5.0 3.0 5.0 5.0 4.0 4.0 3.0 4.0

All-Red Time (s) 2.0 2.0 2.0 0.0 2.0 2.0 2.0 2.0 0.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.0 7.0 7.0 3.0 7.0 7.0 6.0 3.0 6.0

Lead/Lag Lag Lag Lag Lead Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Recall Mode None None None None None None C-Max C-Max None C-Max

Act Effct Green (s) 250 250 250 200 @ 48.1 48.1 20.9 70 289

Actuated g/C Ratio 028 028 028 022 053 053 0.23 008 0.32

v/c Ratio 027  0.81 007 074 022 058 0.26 048  0.04
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Lanes, Volumes, Timings

1: Aspelund Rd & Site Access Rd 3/25/2013
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 295 467 03 389 115 3.5 9.9 469 127
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 295 467 03 389 115 3.5 9.9 469 127
LOS C D A D B A A D B
Approach Delay 40.8 18.9 9.9 421
Approach LOS D B A D
Queue Length 50th (m) 103 613 00 450 165 0.0 1.7 10.1 0.6
Queue Length 95th (m) 238 #1206 00 578 280 142 15.1 18.4 54
Internal Link Dist (m) 251.9 255.1 31.3 73.2
Turn Bay Length (m) 140.0 100.0 180.0 100.0 75.0
Base Capacity (vph) 294 477 499 946 933 1047 436 240 494
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 027  0.81 007 057 0.21 0.58 0.26 048  0.04
Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBT, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 25.2 Intersection LOS: C
Intersection Capacity Utilization 79.0% ICU Level of Service D
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Splits and Phases:  1: Aspelund Rd & Site Access Rd
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HCM 2010 TWSC

2: RR 274 & Aspelund Rd 2/15/2013

Intersection

Intersection Delay, s/veh 1.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 37 481 62 31 161 26 12 5 6 8 5 8

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free ~Free Free Free Free Free Stop Stop Stop Stop  Stop  Stop

RT Channelized Yield Yield Yield None None None None None None None None None

Storage Length 100.0 100.0  100.0 0.0 0.0 0.0 0.0 0.0

Median Width 3.7 3.7 0.0 0.0

Grade, % 0% 0% 0% 0%

Peak Hour Factor 1.00 100 100 100 100 100 100 100 100 100 100 1.00

Heavy Vehicles, % 5 12 5 5 12 5 5 5 5 5 5 5

Mvmt Flow 37 481 62 31 161 26 12 5 6 8 5 8

Number of Lanes 1 1 1 1 1 0 0 1 0 0 1 0

Major/Minor Major 1 Major 2 Minor 1 Minor 2

Conflicting Flow All 187 0 0 481 0 0 798 804 481 797 791 174
Stage 1 - - - - - - 555 555 - 236 236 -
Stage 2 - - - - - 243 249 561 555 -

Follow-up Headway 2.245 - - 2.245 - - 3545 4045 3345 3545 4.045 3.345

Pot Capacity-1 Maneuver 1369 - - 1066 - - 301 313 579 301 319 862
Stage 1 - - - - - - 511 508 - 760 704 -
Stage 2 - - - - - 754 695 - 507 508 -

Time blocked-Platoon, % 0 - - 0 - - 0 0 0 0 0 0

Mov Capacity-1 Maneuver 1369 - - 1066 - - 282 296 579 282 301 862

Mov Capacity-2 Maneuver - - - - - - 282 296 - 282 301 -
Stage 1 497 494 739 684
Stage 2 - - - - - - 720 675 - 483 494 -

Approach EB WB NB SB

HCM Control Delay, s 0.5 1.2 16.8 14.8

HCMLOS - - C B

Minor Lane / Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLnf1

Cap, veh/h 329 1369 - 1066 387

HCM Control Delay, s 16.8 7.703 - - 8478 - - 14.8

HCM Lane V/C Ratio 0.07 0.03 - 0.03 0.05

HCM Lane LOS C A - - A - - B

HCM 95th-tile Q, veh 0.2 0.1 0.1 0.2

Notes

~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
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Queuing and Blocking Report
2022 - Total Traffic - AM Peak 3/25/2013

Intersection: 1: Aspelund Rd & Site Access Rd

Movement EB EB EB WB WB WB WB NB SB SB SB
Directions Served L T R L L T R LTR L L TR
Maximum Queue (m) 641 1503 608 783 860 456 605 38.0 421 522 265
Average Queue (m) 159 822 82 398 528 195 6.7 143 128 244 3.6
95th Queue (m) 428 1449 441 662 769 376 355 278 355 445 157
Link Distance (m) 258.8 265.5 42.8 83.3
Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (m) 140.0 100.0 180.0 180.0 100.0 750 750

Storage Blk Time (%) 10 0 0
Queuing Penalty (veh) 11 0 0

Intersection: 2: RR 274 & Aspelund Rd

Movement EB WB NB SB
Directions Served L L LTR LTR
Maximum Queue (m) 86 135 138 9.1
Average Queue (m) 1.5 2.5 4.5 3.8
95th Queue (m) 6.7 9.3 12.1 10.1
Link Distance (m) 203.5 240.2
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 100.0  100.0

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 11

TES Industrial Development TIA Addendum SimTraffic Report
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Lanes, Volumes, Timings

1: Aspelund Rd & Site Access Rd 3/25/2013
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b 4 [l L] 4 [l i Y L] |

Volume (vph) 12 288 5 77 410 92 25 5 403 489 5 63

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 140.0 100.0 180.0 100.0 0.0 00 750 0.0

Storage Lanes 1 1 2 1 0 0 2 0

Taper Length (m) 50.0 50.0 2.5 2.5

Lane Util. Factor 1.00 100 100 097 100 100 100 100 100 097 100 1.00

Frt 0.850 0.850 0.874 0.861

Flt Protected 0.950 0.950 0.997 0.950

Satd. Flow (prot) 1587 1715 1512 3278 1715 1420 0 1550 0 3079 1445 0

Flt Permitted 0.474 0.950 0.981 0.950

Satd. Flow (perm) 792 1715 1512 3278 1715 1420 0 1525 0 3079 1445 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 109 92 294 63

Link Speed (k/h) 100 100 48 50

Link Distance (m) 242.8 279.1 55.3 98.1

Travel Time (s) 8.7 10.0 4.1 7.1

Peak Hour Factor 100 100 092 092 100 100 092 092 092 100 092 1.00

Heavy Vehicles (%) 15%  12% 8% 8%  12%  15% 8% 8% 8%  15% 8%  15%

Adj. Flow (vph) 12 288 5 84 410 92 27 5 438 489 5 63

Shared Lane Traffic (%)

Lane Group Flow (vph) 12 288 5 84 410 92 0 470 0 489 68 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(m) 74 74 74 74

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 1.6 1.6 1.6 1.6

Two way Left Turn Lane

Headway Factor 099 099 099 099 099 099 099 099 099 099 099 099

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Turn Type Perm NA  Perm Prot NA Perm Perm NA Prot NA

Protected Phases 4 3 8 2 1 6

Permitted Phases 4 4 8 2

Detector Phase 4 4 4 3 8 8 2 2 1 6

Switch Phase

Minimum Initial (s) 200 200 200 70 200 200 100 10.0 70 10.0

Minimum Split (s) 270 270 270 100 270 270 220 220 10.0 220

Total Split (s) 270 270 270 110 380 380 220 220 300 520

Total Split (%) 30.0% 30.0% 30.0% 122% 422% 422% 244% 24.4% 33.3% 57.8%

Yellow Time (s) 5.0 5.0 5.0 3.0 5.0 5.0 4.0 4.0 3.0 4.0

All-Red Time (s) 2.0 2.0 2.0 0.0 2.0 2.0 2.0 2.0 0.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.0 7.0 7.0 3.0 7.0 7.0 6.0 3.0 6.0

Lead/Lag Lag Lag Lag Lead Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Recall Mode None None None None None None C-Max C-Max None C-Max

Act Effct Green (s) 20.1 20.1 20.1 75 286 286 25.9 195 484

Actuated g/C Ratio 022 022 022 008 032 032 0.29 022 054

v/c Ratio 007 075 0.01 0.31 075  0.18 0.73 0.73  0.08
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Lanes, Volumes, Timings

1: Aspelund Rd & Site Access Rd 3/25/2013
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 290 468 00 418 367 5.6 20.0 39.4 3.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 290 468 00 418 367 5.6 20.0 39.4 3.8
LOS C D A D D A C D A
Approach Delay 454 32.6 20.0 35.1
Approach LOS D C C D
Queue Length 50th (m) 16 466 0.0 71 603 0.0 27.2 40.7 0.4
Queue Length 95th (m) 6.2 #83.0 00 140 928 9.6 #34.3 53.0 6.5

) 218.8 255.1 31.3 74.1
) 140.0 100.0 180.0 100.0 75.0

Internal Link Dist (

m
Turn Bay Length (m

Base Capacity (vph) 176 382 421 291 590 549 648 923 806
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 007 075 0.01 029 069 017 0.73 0.53  0.08
Intersection Summary

Area Type: Other

Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBT, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 32.3 Intersection LOS: C
Intersection Capacity Utilization 89.3% ICU Level of Service E
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  1: Aspelund Rd & Site Access Rd
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HCM 2010 TWSC

2: RR 274 & Aspelund Rd 2/15/2013

Intersection

Intersection Delay, s/veh 2.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 18 254 10 5 464 29 50 5 25 26 5 28

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free ~Free Free Free Free Free Stop Stop Stop Stop  Stop  Stop

RT Channelized Yield Yield Yield None None None None None None None None None

Storage Length 100.0 100.0 100.0 0.0 0.0 0.0 0.0 0.0

Median Width 3.7 3.7 0.0 0.0

Grade, % 0% 0% 0% 0%

Peak Hour Factor 100 100 100 100 100 100 100 100 100 1.00 100 1.00

Heavy Vehicles, % 5 12 5 5 12 5 5 5 5 5 5 5

Mvmt Flow 18 254 10 5 464 29 50 5 25 26 5 28

Number of Lanes 1 1 1 1 1 0 0 1 0 0 1 0

Major/Minor Major 1 Major 2 Minor 1 Minor 2

Conflicting Flow All 493 0 0 254 0 0 795 793 254 794 779 479
Stage 1 - - - - - - 290 290 - 489 489 -
Stage 2 - - - - - 505 503 - 305 290 -

Follow-up Headway 2.245 - - 2.245 - - 3545 4045 3345 3545 4.045 3.345

Pot Capacity-1 Maneuver 1055 - - 1294 - - 302 318 777 302 324 581
Stage 1 - - - - - - 711 667 - 555 544 -
Stage 2 - - - - - - 544 536 - 698 667 -

Time blocked-Platoon, % 0 - - 0 - - 0 0 0 0 0 0

Mov Capacity-1 Maneuver 1055 - - 129 - - 279 311 777 284 317 581

Mov Capacity-2 Maneuver - - - - - - 279 311 - 284 317 -
Stage 1 - - - - - - 699 656 - 546 542 -
Stage 2 - - - - - - 511 534 - 659 656 -

Approach EB WB NB SB

HCM Control Delay, s 0.5 0.1 18.2 16.2

HCM LOS - - C C

Minor Lane / Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1

Cap, veh/h 352 1055 - - 1294 - - 379

HCM Control Delay, s 18.2 8.472 - - 7.793 - - 16.2

HCM Lane V/C Ratio 023 0.02 - - 000 - - 016

HCM Lane LOS C A - - A - - C

HCM 95th-tile Q, veh 0.9 0.1 - - 0.0 - - 0.5

Notes
~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
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Queuing and Blocking Report
2022 - Total Traffic - PM Peak 3/25/2013

Intersection: 1: Aspelund Rd & Site Access Rd

Movement EB EB EB WB WB WB NB SB SB SB B8
Directions Served L T R L L T LTR L L TR T
Maximum Queue (m) 16.0 987 79 263 358 1082 583 705 754 806 3.5
Average Queue (m) 3.1 52.3 0.9 42 146 578 437 470 550 131 0.2
95th Queue (m) 113 903 50 158 289 943 602 693 735 462 3.0
Link Distance (m) 225.8 2656 428 85.0 2144
Upstream Blk Time (%) 23 0

Queuing Penalty (veh) 0 0

Storage Bay Dist (m) 140.0 100.0 180.0 180.0 750 750

Storage Blk Time (%) 1 1 0 1 0

Queuing Penalty (veh) 0 1 0 0 1

Intersection: 2: RR 274 & Aspelund Rd

Movement EB WB NB SB
Directions Served L L LTR LTIR
Maximum Queue (m) 8.6 52 215 17.7
Average Queue (m) 1.3 0.3 9.0 7.8
95th Queue (m) 6.2 27 174 14.6
Link Distance (m) 203.5 240.2
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 100.0 100.0

Storage Blk Time (%)

Queuing Penalty (veh)

Network Summary
Network wide Queuing Penalty: 3

TES Industrial TIA SimTraffic Report
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Lanes, Volumes, Timings

1: Aspelund Rd & Site Access Rd 3/25/2013
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b 4 [l L] 4 [l i Y L] |

Volume (vph) 78 482 31 498 234 603 6 5 94 116 5 14

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 140.0 100.0 180.0 100.0 0.0 60.0  80.0 0.0

Storage Lanes 1 1 2 1 0 0 2 0

Taper Length (m) 50.0 50.0 2.5 2.5

Lane Util. Factor 1.00 100 100 097 100 100 100 100 100 097 100 1.00

Frt 0.850 0.850 0.879 0.887

Flt Protected 0.950 0.950 0.997 0.950

Satd. Flow (prot) 1587 1715 1512 3278 1715 1420 0 1559 0 3079 1505 0

Flt Permitted 0.602 0.950 0.987 0.950

Satd. Flow (perm) 1006 1715 1512 3278 1715 1420 0 1543 0 3079 1505 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 82 655 102 15

Link Speed (k/h) 100 100 48 50

Link Distance (m) 269.1 279.1 146.5 97.2

Travel Time (s) 9.7 10.0 11.0 7.0

Peak Hour Factor 092 092 092 092 092 09 09 092 092 092 092 092

Heavy Vehicles (%) 15%  12% 8% 8%  12%  15% 8% 8% 8%  15% 8%  15%

Adj. Flow (vph) 85 524 34 541 254 655 7 5 102 126 5 15

Shared Lane Traffic (%)

Lane Group Flow (vph) 85 524 34 541 254 655 0 114 0 126 20 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(m) 74 74 74 74

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 1.6 1.6 1.6 1.6

Two way Left Turn Lane

Headway Factor 099 099 099 099 099 099 099 099 099 099 099 099

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Turn Type Perm NA  Perm Prot NA Perm Perm NA Prot NA

Protected Phases 4 3 8 2 1 6

Permitted Phases 4 4 8 2

Detector Phase 4 4 4 3 8 8 2 2 1 6

Switch Phase

Minimum Initial (s) 200 200 200 70 200 200 100 10.0 70 10.0

Minimum Split (s) 270 270 270 100 270 270 220 220 10.0 220

Total Split (s) 590 590 590 280 870 870 220 220 11.0 33.0

Total Split (%) 49.2% 49.2% 49.2% 23.3% 725% 725% 183% 18.3% 9.2% 27.5%

Yellow Time (s) 5.0 5.0 5.0 3.0 5.0 5.0 4.0 4.0 3.0 4.0

All-Red Time (s) 2.0 2.0 2.0 0.0 2.0 2.0 2.0 2.0 0.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.0 7.0 7.0 3.0 7.0 7.0 6.0 3.0 6.0

Lead/Lag Lag Lag Lag Lead Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Recall Mode None None None None None None C-Max C-Max None C-Max

Act Effct Green (s) 429 429 429 234 692 692 25.6 92 378

Actuated g/C Ratio 036 036 036 020 058 058 0.21 008 0.32

v/c Ratio 024 08 006 08 026 060 0.28 054  0.04
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Lanes, Volumes, Timings

1: Aspelund Rd & Site Access Rd 3/25/2013
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 268 494 02 599 123 3.1 13.3 62.1 18.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 268 494 02 599 123 3.1 13.3 62.1 18.9
LOS C D A E B A B E B
Approach Delay 43.8 25.9 13.3 56.2
Approach LOS D C B E
Queue Length 50th (m) 138 111.9 00 627 266 0.0 24 14.8 0.8
Queue Length 95th (m) 233 1395 00 825 325 114 19.1 25.2 74

Internal Link Dist (
Turn Bay Length (

) 245.1 255.1 122.5 73.2

m
m) 140.0 100.0 180.0 100.0 80.0

Base Capacity (vph) 435 743 701 682 1143 1165 409 239 484
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 020 0.71 005 079 022 056 0.28 0.53  0.04

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBT, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.86

Intersection Signal Delay: 32.0 Intersection LOS: C
Intersection Capacity Utilization 79.0% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:  1: Aspelund Rd & Site Access Rd
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HCM 2010 TWSC

2: RR 274 & Aspelund Rd 2/15/2013

Intersection

Intersection Delay, s/veh 1.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 38 574 62 31 196 28 12 5 6 11 5 9

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free ~Free Free Free Free Free Stop Stop Stop Stop  Stop  Stop

RT Channelized Yield Yield Yield None None None None None None None None None

Storage Length 110.0 100.0 110.0 0.0 0.0 0.0 0.0 0.0

Median Width 3.7 3.7 0.0 0.0

Grade, % 0% 0% 0% 0%

Peak Hour Factor 092 092 092 09 092 092 092 092 092 092 092 092

Heavy Vehicles, % 5 12 5 5 12 5 5 5 5 5 5 5

Mvmt Flow 41 624 67 34 213 30 13 5 7 12 5 10

Number of Lanes 1 1 1 1 1 0 0 1 0 0 1 0

Major/Minor Major 1 Major 2 Minor 1 Minor 2

Conflicting Flow All 243 0 0 624 0 0 1010 1018 624 1009 1003 228
Stage 1 - - - - - - 707 707 - 296 296 -
Stage 2 - - - - - 303 311 - 713 707 -

Follow-up Headway 2.245 - - 2.245 - - 3545 4045 3345 3545 4.045 3.345

Pot Capacity-1 Maneuver 1306 - - 943 - - 216 234 480 216 239 804
Stage 1 - - - - - - 421 434 - 706 663 -
Stage 2 - - - - - - 700 653 - 418 434 -

Time blocked-Platoon, % 0 - - 0 - - 0 0 0 0 0 0

Mov Capacity-1 Maneuver 1306 - - 943 - - 199 218 480 198 223 804

Mov Capacity-2 Maneuver - - - - - - 199 218 - 198 223 -
Stage 1 - - - - - - 408 420 - 684 639 -
Stage 2 - - - - - - 661 629 - 394 420 -

Approach EB WB NB SB

HCM Control Delay, s 04 1.1 21.7 19.2

HCMLOS - - C C

Minor Lane / Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1

Cap, veh/h 240 1306 - - 943 - - 280

HCM Control Delay, s 21.7 7.847 - - 8959 - - 19.2

HCM Lane V/C Ratio 010  0.03 - - 0.04 - - 010

HCM Lane LOS C A - - A - - C

HCM 95th-tile Q, veh 0.3 0.1 - - 0.1 - - 0.3

Notes

~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
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Queuing and Blocking Report

2032 - Total Traffic - AM Peak 3/25/2013
Intersection: 1: Aspelund Rd & Site Access Rd

Movement EB EB WB WB WB WB NB SB SB SB
Directions Served L T L L T R LTR L L TR
Maximum Queue (m) 385 1549 976 1076 630 740 432 439 530 183
Average Queue (m) 151 819 566 668 264 137 151 142 257 4.3
95th Queue (m) 320 1304 833 934 508 468 312 370 4641 13.7
Link Distance (m) 251.4 265.2 133.8 83.3
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 140.0 180.0 180.0 100.0 80.0  80.0

Storage Blk Time (%) 6 0

Queuing Penalty (veh) 6 0

Intersection: 2: RR 274 & Aspelund Rd

Movement EB WB NB SB

Directions Served L L LTR LTIR

Maximum Queue (m) 10.3 11.7 16.6 171

Average Queue (m) 1.4 2.6 5.3 5.2

95th Queue (m) 6.7 8.9 13.0 12.9

Link Distance (m) 203.5 240.2

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 110.0 110.0

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 7
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Lanes, Volumes, Timings

1: Aspelund Rd & Site Access Rd 3/25/2013
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b 4 [l L] 4 [l i Y L] |

Volume (vph) 12 350 5 77 511 92 25 5 403 489 5 63

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 140.0 100.0 180.0 100.0 0.0 60.0  80.0 0.0

Storage Lanes 1 1 2 1 0 0 2 0

Taper Length (m) 50.0 50.0 2.5 2.5

Lane Util. Factor 1.00 100 100 097 100 100 100 100 100 097 100 1.00

Frt 0.850 0.850 0.874 0.860

Flt Protected 0.950 0.950 0.997 0.950

Satd. Flow (prot) 1587 1715 1512 3278 1715 1420 0 1550 0 3079 1443 0

Flt Permitted 0.321 0.950 0.978 0.950

Satd. Flow (perm) 536 1715 1512 3278 1715 1420 0 1520 0 3079 1443 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 109 100 341 68

Link Speed (k/h) 100 100 48 50

Link Distance (m) 269.1 279.1 127.0 97.2

Travel Time (s) 9.7 10.0 9.5 7.0

Peak Hour Factor 092 092 092 092 092 09 09 092 092 092 092 092

Heavy Vehicles (%) 15%  12% 8% 8%  12%  15% 8% 8% 8%  15% 8%  15%

Adj. Flow (vph) 13 380 5 84 555 100 27 5 438 532 5 68

Shared Lane Traffic (%)

Lane Group Flow (vph) 13 380 5 84 555 100 0 470 0 532 73 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(m) 74 74 74 74

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 1.6 1.6 1.6 1.6

Two way Left Turn Lane

Headway Factor 099 099 099 099 099 099 099 099 099 099 099 099

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Turn Type Perm NA  Perm Prot NA Perm Perm NA Prot NA

Protected Phases 4 3 8 2 1 6

Permitted Phases 4 4 8 2

Detector Phase 4 4 4 3 8 8 2 2 1 6

Switch Phase

Minimum Initial (s) 200 200 200 70 200 200 100 10.0 70 10.0

Minimum Split (s) 270 270 270 100 270 270 220 220 10.0 220

Total Split (s) 310 310 310 160 470 470 220 220 210 430

Total Split (%) 344% 344% 344% 178% 522% 522% 244% 24.4% 23.3% 47.8%

Yellow Time (s) 5.0 5.0 5.0 3.0 5.0 5.0 4.0 4.0 3.0 4.0

All-Red Time (s) 2.0 2.0 2.0 0.0 2.0 2.0 2.0 2.0 0.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.0 7.0 7.0 3.0 7.0 7.0 6.0 3.0 6.0

Lead/Lag Lag Lag Lag Lead Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Recall Mode None None None None None None C-Max C-Max None C-Max

Act Effct Green (s) 259 259 259 80 348 348 20.6 186 422

Actuated g/C Ratio 029 029 029 009 039 039 0.23 0.21 0.47

v/c Ratio 008 077  0.01 029 084 0.16 0.77 084  0.10
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Lanes, Volumes, Timings

1: Aspelund Rd & Site Access Rd 3/25/2013
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 242 411 00 407 365 3.9 20.5 47.7 5.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 242 411 00 407 365 3.9 20.5 47.7 5.3
LOS C D A D D A C D A
Approach Delay 40.0 32.6 20.5 42.6
Approach LOS D C C D
Queue Length 50th (m) 1.7 600 0.0 7.1 82.3 0.0 20.6 43.8 0.5
Queue Length 95th (m) 6.0 #919 00 137 1153 8.3 #74.8 #72.5 8.2
Internal Link Dist (m) 245.1 255.1 103.0 73.2
Turn Bay Length (m) 140.0 100.0 180.0 100.0 80.0
Base Capacity (vph) 155 497 516 473 762 686 610 647 712
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 008 076  0.01 018 073 0.5 0.77 082 0.0
Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBT, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 34.1 Intersection LOS: C
Intersection Capacity Utilization 89.3% ICU Level of Service E
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Splits and Phases:  1: Aspelund Rd & Site Access Rd
\'a i ¢ Taz R) ¥ o3 ——*4
21g | [22s 16s 31z |
i .
25 (R) v Rl
435 47 s I
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HCM 2010 TWSC

2: RR 274 & Aspelund Rd 2/15/2013

Intersection

Intersection Delay, s/veh 3.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 21 313 10 5 558 36 50 5 25 29 5 29

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free ~Free Free Free Free Free Stop Stop Stop Stop  Stop  Stop

RT Channelized Yield Yield Yield None None None None None None None None None

Storage Length 110.0 100.0 110.0 0.0 0.0 0.0 0.0 0.0

Median Width 3.7 3.7 0.0 0.0

Grade, % 0% 0% 0% 0%

Peak Hour Factor 092 092 092 09 092 092 092 092 092 092 092 092

Heavy Vehicles, % 5 12 5 5 12 5 5 5 5 5 5 5

Mvmt Flow 23 340 11 5 607 39 54 5 27 32 5 32

Number of Lanes 1 1 1 1 1 0 0 1 0 0 1 0

Major/Minor Major 1 Major 2 Minor 1 Minor 2

Conflicting Flow All 646 0 0 340 0 0 1041 1043 340 1039 1023 626
Stage 1 - - - - - - 386 386 - 637 637 -
Stage 2 - - - - - 655 657 - 402 386 -

Follow-up Headway 2.245 - - 2.245 - - 3545 4045 3345 3545 4.045 3.345

Pot Capacity-1 Maneuver 925 - - 1203 - - 205 227 696 206 233 479
Stage 1 - - - - - - 631 605 - 460 467 -
Stage 2 - - - - - - 450 457 - 619 605 -

Time blocked-Platoon, % 0 - - 0 - - 0 0 0 0 0 0

Mov Capacity-1 Maneuver 925 - - 1203 - - 184 220 696 190 226 479

Mov Capacity-2 Maneuver - - - - - - 184 220 - 190 226 -
Stage 1 - - - - - - 615 590 - 449 465 -
Stage 2 - - - - - - 414 455 - 575 590 -

Approach EB WB NB SB

HCM Control Delay, s 0.5 0.1 28 23

HCMLOS - - D C

Minor Lane / Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1

Cap, veh/h 242 925 - - 1203 - - 268

HCM Control Delay, s 28 899 - - 8.006 - - 23

HCM Lane V/C Ratio 036 0.03 - - 0.01 - - 026

HCM Lane LOS D A - - A - - C

HCM 95th-tile Q, veh 1.6 0.1 - - 0.0 - - 1.0

Notes
~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
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Queuing and Blocking Report

2032 - Total Traffic - PM Peak 3/25/2013
Intersection: 1: Aspelund Rd & Site Access Rd

Movement EB EB WB WB WB WB NB SB SB SB B8
Directions Served L T L L T R LTR L L TR T
Maximum Queue (m) 19.1 89.7 260 342 1285 250 1263 780 814 939 129
Average Queue (m) 41 488 37 140 613 08 706 509  60.1 18.4 0.6
95th Queue (m) 132 766 150 277 1049 192 1229 764 799 627 6.3
Link Distance (m) 251.4 265.2 114.4 83.3 2076
Upstream Blk Time (%) 5 0 0 1

Queuing Penalty (veh) 0 0 0 0

Storage Bay Dist (m) 140.0 180.0 180.0 100.0 80.0  80.0

Storage Blk Time (%) 0 1 0 1 1

Queuing Penalty (veh) 0 2 0 0 3
Intersection: 2: RR 274 & Aspelund Rd

Movement EB WB WB NB SB

Directions Served L L TR LTR LTR

Maximum Queue (m) 9.5 4.8 12 220 196

Average Queue (m) 24 0.2 00 100 8.3

95th Queue (m) 8.5 24 09 184 16.0

Link Distance (m) 2434 2035 2402

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 110.0 110.0

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 5
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