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DEVELOPMENT PLAN D-1 
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1. INTRODUCTION 
 

This report is a Traffic Impact Assessment (TIA) report for a new multi-lot residential 

development within the west half of Section 19, Township 25, Range 47, West of 4th 

Meridian.  See Location Plans before this report.  The proposed development is to 

contain 496 units that includes residential lots and a seniors lodge within 

approximately 109 ha (270 acres).  The area already contains an 18 hole semi-private 

golf course (The Canal at Delacour Golf Club).  With the proposed development, a 

recreation centre is proposed just south of the golf club parking lot.  See locations 

plans. 

 

This report has been prepared to determine the impact of the proposed 

development on traffic using local road intersections and connection to Highway 

564:04 and Highway 791:04, in which development traffic will be accessing.  The 

scope of work in this case, is to assess the existing roadway conditions and determine 

potential impacts to these roadways that may be caused by development traffic.  

This general methodology is assumed as follows: 

 

• Retrieve traffic volume data. 

• Determine projected traffic volumes before development to 2016, 2021, 2026, 

2031and 2041. 

• Determine traffic volumes generated from the development. 

• Determine combined traffic volumes for 2016, 2021, 2026, 2031 and 2041. 

• Complete intersectional analysis of the following intersections: 

- Highway 564:04 & NW 19 East Quarterline road intersection. 

- Highway 791:04 & Southwest Development Access road intersection. 

- Highway 791:04 & Golf Club road intersection. 

- Highway 564:04 & Highway 791:04 intersection. 

• Identifies geometric deficiencies based on current 3R/4R guidelines. 

• Review sight distance requirements. 

• Complete illumination and signalization warrant analysis, if required. 

 

 

This report is based on information provided by the development team, site 

observations from Mr. Darcy Paulichuk, P. Eng., traffic volume data from Alberta 

Transportation, intersectional analysis procedures and standards documented in 

Alberta Infrastructure and Transportation’s “Highway Geometric Design Guide”, 1999, 

and Alberta Infrastructure and Transportation’s “Traffic Impact Assessment 

Guideline”, 2005.  This report has been prepared for the developers of The Fairways 

at Delcour development for the purposes of gaining approval from municipal and 

provincial governments for the development of this site. 
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2. PROPOSED DEVELOPMENT 
 

2.1 Development Site 

 

The proposed development is for 496 units within 109 ha (270 acres) as shown below.  

Figure 2.1 shown below illustrates the preliminary layout with access planned directly 

on Highway 564:04 to the east and directly on Hwy. 791:04 to the west. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

FIGURE 2.1 

Proposed 

Development  
Site Plan 

Hwy. 564 

Hwy. 791 
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The details of the proposed development areas and densities is as follows: 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note:  Existing homes in north east corner, just south of Hwy. 564 with existing access, are to 

be relocated. 
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2.2 Development Phasing 

 

The phasing of the development is anticipated to commence in the northeast area 

near Hwy. 564 and proceed south along the quarterline, all along the east side of 

the canal between 2016 to 2026 (10 years).   During the first 5 years, 2016 – 2021, the 

recreation centre, just south of the golf course parking lot, will also be constructed.  

After, 2026, the area west of the canal will be developed over 10 years (2026 to 2036). 

Please note that the phase numbering, phasing timing and exact phasing quantity 

has not be determined at the time of preparing this report and the numbers and 

dates are estimated for the purposes of this report. 

This can be summarized as follows: 

 

 

 

Year 2016 - 2026                    

Phase 1            

200 single residential units 

                            

Year 2016 - 2021          

Phase 1            

Recreational Centre 

                             

Year 2016 - 2026                    

Phase 2            

250 single residential units 

30 Senior Residential 

30 Senior Assisted Living 

 

 

 

The phasing concept 

layout is shown on the 

right: 

 

  

PHASES 1-3 

(2016 – 2026) 

PHASES 4 – 6 

 (2026 – 2036) 

PHASES 4 – 6 

 (2026 – 2036) 

PHASES 1-3 

(2016 – 2026) 

FIGURE 2.2 

Proposed 

Phasing 
Plan 
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The proposed development lots numbers and estimated phasing is shown below:  

Please note, that phase timings were estimated for the purposes of this report. 

 
Item Phase Side Year  Units 

Residential Units 1 - 3 East 2016 70 

Sub-Total (Year 2016)     70 

Residential Units  1 - 3 East 2021 90 

Recreation Centre 1 - 3 West 2021   

Sub-Total (Year 2021)     90 

Residential Units  1 - 3 East 2026 118 

Sub-Total (Year 2026)     118 

Residential Units  4 - 6 West 2031 80 

Sub-Total (Year 2031)     80 

Residential Units  4 - 6 West 2041 78 

Seniors Units 4 - 6 West 2041 30 

Seniors Lodge Assisted Living 4 - 6 West 2041 30 

Sub-Total (Year 2041)     138 

TOTAL (Year 2041)     496 

 

 

 

2.3 Trip Generation Rates 

 

The anticipated use of the units are mainly for residential dwellings.  For this site, there 

are potentially three type of land uses.  The land uses shown below are the estimated 

equivalent Institute of Transportation (ITE) land use. 

 

     Proposed Development        ITE Land Use 

                Residential    ITE 210 – Single-Family Detached Housing 

                Senior Units     ITE 251 – Senior Adult Housing – Detached 

  Senior Lodge Assisted Living   ITE 254 – Assisted Living 

 

 

It should be noted that this development site is anticipated to be a mixture of seniors, 

couples and families utilizing these homes.  The ITE 210 land use for Single-Family 

Detached Housing is for a family and for urban locations.  Since this site is rural and 

mixed use, the trip generation rate is anticipated to be slightly lower as shown below. 
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For the Residential development units, ITE 210 – “Single-Family Detached Housing” 

Land Use from the Institute of Transportation Engineers (ITE) Trip Generation Manual, 

9th Edition, can be considered.  The following data is available from the manual: 

 

Time Period Trips per Lot 

Daily 9.52 

Peak Hour of Adjacent Street Traffic 

One Hour Between 7 and 9 a.m. 
0.75 

Peak Hour of Adjacent Street Traffic 

One Hour Between 4 and 6 p.m. 
1.00 
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For the Senior Units and other various residential units, Land Use 251, “Senior Adult 

Housing - Detached” from the Institute of Transportation Engineers (ITE) Trip 

Generation Manual, 9th Edition, can be considered.  The following data is available 

from the manual: 

 

Time Period Trips per Lot 

Daily 3.68 

Peak Hour of Adjacent Street Traffic 

One Hour Between 7 and 9 a.m. 
0.22 

Peak Hour of Adjacent Street Traffic 

One Hour Between 4 and 6 p.m. 
0.27 
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The variance between the ITE 210 – “Single-Family Detached Housing” Land Use and 

the ITE 251, “Senior Adult Housing - Detached” Land Use varies in daily trip rate from 

9.52 to 3.68.  As indicated above, since there will be a mixed use from families to 

seniors, and the site is rural, it is reasonable to expect the trip generation to be 

between these values as such: 

 

Average = 6.60 trips per day.   Use 7.00 trips/day for all normal residential dwellings 

 

All Residential Units, not designated as Senior dwellings: 

Time Period Trips per Lot 

Daily 7.00 

Peak Hour of Adjacent Street Traffic 

One Hour Between 7 and 9 a.m. 
0.50 

Peak Hour of Adjacent Street Traffic 

One Hour Between 4 and 6 p.m. 
0.70 

 

Senior Units, not with assisted living: 

Time Period Trips per Lot 

Daily 3.68 

Peak Hour of Adjacent Street Traffic 

One Hour Between 7 and 9 a.m. 
0.22 

Peak Hour of Adjacent Street Traffic 

One Hour Between 4 and 6 p.m. 
0.27 
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For the Senior Lodge with Assisted Living units, Land Use 254, “Assisted Living” from the 

Institute of Transportation Engineers (ITE) Trip Generation Manual, 9th Edition, can 

used.  The following data is available from the manual: 

 

Time Period Trips per Lot 

Daily 2.74 

Peak Hour of Adjacent Street Traffic 

One Hour Between 7 and 9 a.m. 
0.18 

Peak Hour of Adjacent Street Traffic 

One Hour Between 4 and 6 p.m. 
0.29 
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The Canal at Delcour Golf Club 

 

For the golf course, the average traffic to and from the golf course for a six month 

season is about 190 cars per day as per the following calculation: 

 

27,000 rounds of golf / 180 days  = 150 people per day + 40 staff  =  190 cars per day 

 

Assuming that 50% of people share vehicles coming to the golf course =  

                                                      190 cars  x  2 for in and out   x 50%   =   190 trips AADT 

 

The majority of this (about 80%) is 152 vehicles come from the north on Hwy. 791 and 

38 (20%) come from the south on Hwy. 791.  Of the vehicles to the north, 95% are to 

and from the west on Hwy. 564 and 5% are to and from the east on Hwy. 564. 

 

It is important to note that this is what the present traffic generation is for the golf 

course.  It is anticipated that the number of rounds will not vary too much.  With the 

new development, it is anticipated that the golf course will be used frequently by 

local residents, which should compete for tee times that are usually taken by non-

locals.  Further to this, the local use will likely be internal trips by either vehicle or golf 

carts.  Therefore, it is reasonable to expect a substantial drop in traffic to and from 

the golf course.  Using a conservative approach, a 5 - 10% drop in traffic will be used 

for analyzing traffic. 

 

Recreation Centre 

 

For the recreation centre, the anticipated use it for local residents and golf course 

users.  There may some minor non-local use for special events but this is anticipated 

to add 5 – 10% new traffic to the site, and may often occur outside of peak hour 

times. 

 

 

Summary 

Since the golf course may expect a 5 – 10% drop in traffic because of local use and 

the recreation centre may add 5 – 10% in additional use, it is estimated that a 

balance of no additional traffic will occur for the golf course and the addition of the 

recreation centre. 
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2.4 Trip Generation 

 

Trip Generation for the various developments as per the estimated phasing is shown 

in the table below. 
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Table 2.4a - TRIP GENERATION – New Development 

DAILY 

LAND USE 
ITE  

Land Use 
NO. 

 

Internal  

Trips 
Primary Trip  

% 

Pass-By Trip  

% 

Daily 

Rate In 
(Total) 

(Primary Trips) 

(Pass-By Trips) 

Out 
(Total) 

(Primary Trips) 

(Pass-By Trips) 

Residential 

210 Modified 

Single-Family 

Detached Housing 

70 lots 0% 100% 0% 7.00 

50% 

50% 

50% 

245 

245 

0 

50% 

50% 

50% 

245 

245 

0 

Total  - Estimated for 2016 
245 / 245/ 0 245 / 245 / 0 

490 / 490 / 0 

Residential 

210 Modified 

Single-Family 

Detached Housing 

90 lots 0% 100% 0% 7.00 

50% 

50% 

50% 

315 

315 

0 

50% 

50% 

50% 

315 

315 

0 

Recreational Centre  1 lot         

Total  - Estimated for 2021 
315 / 315/ 0 315 / 315 / 0 

630 / 630 / 0 

Residential 

210 Modified 

Single-Family 

Detached Housing 

118 lots 0% 100% 0% 7.00 

50% 

50% 

50% 

413 

413 

0 

50% 

50% 

50% 

413 

413 

0 

Total  - Estimated for 2026 
413 / 413/ 0 413 / 413 / 0 

826 / 826 / 0 

Residential 

210 Modified 

Single-Family 

Detached Housing 

80 lots 0% 100% 0% 7.00 

50% 

50% 

50% 

280 

280 

0 

50% 

50% 

50% 

280 

280 

0 

Total  - Estimated for 2031 
280 / 280/ 0 280 / 280 / 0 

560 / 560 / 0 
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Residential 

210 Modified 

Single-Family 

Detached Housing 

78 lots 0% 100% 0% 7.00 

50% 

50% 

50% 

273 

273 

0 

50% 

50% 

50% 

273 

273 

0 

Senior Units 
250 Senior Adult 

Housing - Detached 
30 units 0% 100% 0% 3.68 

50% 

50% 

50% 

55 

55 

0 

50% 

50% 

50% 

55 

55 

0 

Seniors Lodge 

Assisted Living 
254 Assisted Living 30 units 0% 100% 0% 2.74 

50% 

50% 

50% 

41 

41 

0 

50% 

50% 

50% 

41 

41 

0 

Total  - Estimated for 2041 
369 / 369/ 0 369 / 369 / 0 

738 / 738 / 0 

TOTAL 

1622 / 1622 / 0 1622 / 1622 / 0 

3244 / 3244 / 0 
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Table 2.4b – TRIP GENERATION – New Development  

AM & PM PEAK HOURS 

LA
N

D
 U

S
E
 

IT
E

  
L

a
n

d
 U

se
 

NO. 

 

ft2/ 

units In
te

rn
a

l 
Tr

ip
s AM Peak Hour PM Peak Hour 

Rate 

P
ri

m
a

ry
 

Tr
ip

 %
 

P
a

ss
-B

y
 

Tr
ip

 %
 In 

(Total) 

(Primary Trips) 

(Pass-By Trips) 

Out 

(Total) 

(Primary Trips) 

(Pass-By Trips) 

Rate 

P
ri

m
a

ry
 

Tr
ip

 %
 

P
a

ss
-B

y
 

Tr
ip

 %
 In 

(Total) 

(Primary Trips) 

(Pass-By Trips) 

Out 

(Total) (Primary 

Trips) 

(Pass-By Trips) 

Residential 

210 Modified 

Single-Family 

Detached 

Housing 

70 lots 0% 0.50 100% 0% 

25% 

25% 

25% 

9 

9 

0 

75% 

75% 

75% 

26 

26 

0 

0.70 100% 0% 

63% 

63% 

63% 

31 

31 

0 

37% 

37% 

37% 

18 

18 

0 

Total  - Estimated for 2016 
9 / 9 / 0 26 / 26 / 0  31 / 31 / 0 18 / 18 / 0 

35 / 35 / 0  49 / 49 / 0 

Residential 

210 Modified 

Single-Family 

Detached 

Housing 

90 lots 0% 0.50 100% 0% 

25% 

25% 

25% 

11 

11 

0 

75% 

75% 

75% 

34 

34 

0 

0.70 100% 0% 

63% 

63% 

63% 

40 

40 

0 

37% 

37% 

37% 

23 

23 

0 

Recreational 

Centre 
 1 lot                

Total  - Estimated for 2021 
11 / 11 / 0 34 / 34 / 0  40 / 40 / 0 23 / 23 / 0 

45 / 45 / 0  63 / 63 / 0 

Residential 

210 Modified 

Single-Family 

Detached 

Housing 

118 lots 0% 0.50 100% 0% 

25% 

25% 

25% 

15 

15 

0 

75% 

75% 

75% 

44 

44 

0 

0.70 100% 0% 

63% 

63% 

63% 

52 

52 

0 

37% 

37% 

37% 

31 

31 

0 

Total  - Estimated for 2026 
15 / 15 / 0 44 / 44 / 0  52 / 52 / 0 31 / 31 / 0 

59 / 59 / 0  83 / 83 / 0 

Residential 

210 Modified 

Single-Family 

Detached 

Housing 

80 lots 0% 0.50 100% 0% 

25% 

25% 

25% 

10 

10 

0 

75% 

75% 

75% 

30 

30 

0 

0.70 100% 0% 

63% 

63% 

63% 

35 

35 

0 

37% 

37% 

37% 

21 

21 

0 
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LA
N

D
 U

S
E
 

IT
E

  
L

a
n

d
 U

se
 

NO. 

 

ft2/ 

units In
te

rn
a

l 
Tr

ip
s AM Peak Hour PM Peak Hour 

Rate 

P
ri

m
a

ry
 

Tr
ip

 %
 

P
a

ss
-B

y
 

Tr
ip

 %
 In 

(Total) 

(Primary Trips) 

(Pass-By Trips) 

Out 

(Total) 

(Primary Trips) 

(Pass-By Trips) 

Rate 

P
ri

m
a

ry
 

Tr
ip

 %
 

P
a

ss
-B

y
 

Tr
ip

 %
 In 

(Total) 

(Primary Trips) 

(Pass-By Trips) 

Out 

(Total) (Primary 

Trips) 

(Pass-By Trips) 

Total  - Estimated for 2031 
10 / 10 / 0 30 / 30 / 0  35 / 35 / 0 21 / 21 / 0 

40 / 40 / 0  56 / 56 / 0 

Residential 

210 Modified 

Single-Family 

Detached 

Housing 

78 lots 0% 0.50 100% 0% 

25% 

25% 

25% 

9 

9 

0 

75% 

75% 

75% 

26 

26 

0 

0.70 100% 0% 

63% 

63% 

63% 

31 

31 

0 

37% 

37% 

37% 

18 

18 

0 

Senior Units 

250 Senior 

Adult Housing 

- Detached 

30 units 0% 0.22 100% 0% 

35% 

35% 

35% 

2 

2 

2 

65% 

65% 

65% 

4 

4 

0 

0.27 100% 0% 

61% 

61% 

61% 

5 

5 

0 

39% 

39% 

39% 

3 

3 

0 

Seniors 

Lodge 

Assisted 

Living 

254 Assisted 

Living 
30 units 0% 0.18 100% 0% 

68% 

68% 

68% 

3 

3 

0 

32% 

32% 

32% 

2 

2 

0 

0.29 100% 0% 

50% 

50% 

50% 

4 

4 

0 

50% 

50% 

50% 

4 

4 

0 

Total  - Estimated for 2041 
14 / 14 / 0 32 / 32 / 0  40 / 40 / 0 25 / 25 / 0 

46 / 46 / 0  65 / 65 / 0 

TOTAL 

59 / 59 / 0 166 / 166 / 0 
 

198 / 198 / 0 118 / 118 / 0 

225 / 225 / 0 
 

316 / 316 / 0 
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2.5 Trip Distribution for New Development 

 

The trip distribution for the proposed development is anticipated to be split by the 

existing canal and therefore all development traffic to the east of the canal will use 

the access on Hwy. 564:04 and all development traffic to the west of the canal will 

use Hwy. 791:04.  The projected traffic splits and development traffic turning 

movements are shown below: 
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3. EXISTING CONDITIONS 

 

3.1 Physical Properties 

 

Highway 594:04 traverses between the City Limits of Calgary to the Junction of 

Highway 21.  Hwy. 791:04 traverses between Hwy. 1 and Hwy. 567, east of Airdrie. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Hwy. 564:04 and Hwy. 791:04 are classified as Level 3 roadways in accordance with 

Alberta Transportation’s “Provincial Highway Service Classification System”.  Level 3 

roadways typically carry traffic from major generators such as communities and/or 

resource and developments but with overall shorter travel distances.  These roadways 

provide the connection between Level 4 and Level 2 roadways, and generally serve 

traffic of an intra-regional or inter county nature. 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 3.1a - 

Alberta 

Transportation 

Provincial Highway 

Map 

FIGURE 3.1b - 

Alberta Transportation 

Highway Classification 

Map 
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The intersection of Hwy. 564:04 & Hwy. 791:04 exists approximately at km 9.8.  The 

intersection is on a horizontal tangent.  The intersection is on a – 5.6% slope.  The sight 

distance appears to be greater than 600m in both directions. 

 

The intersection of Hwy. 564:04 & the NW 19 East Quarterline road exists approximately 

at km 10.55.  The intersection is on a horizontal tangent.  The intersection is on a 

vertical crest curve with a k value of 210 with a -5.6% to the west and +1.2% slope to 

the east.  The sight distance appears to be greater than 650m in both directions. 

FIGURE 3.1c - 

Highway 564:04 

Horizontal & Vertical 

Alignment  
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The intersection of South West Development Access and Hwy. 791:04 exists 

approximately at km 12.6.  The intersection is on a horizontal tangent.  The intersection 

is on a flat grade of +0.1% slope.  The sight distance appears to be greater than 650m 

in both directions. 

 

The intersection of 

Golf Course 

Access and Hwy. 

791:04 exists 

approximately at 

km 13.2.  The 

intersection is on 

a horizontal 

tangent.  The 

intersection is on 

a flat grade of 

+0.1% slope.  The 

sight distance 

appears to be 

greater than 

350m in both 

directions. 

 

 

The intersection of 

Hwy. 791:04 & 

Hwy. 564:04 exists 

approximately at 

km 13.6.  The 

intersection is on 

a horizontal 

tangent on a 

skew.  The T-

intersection is on 

a fairly flat 

approach slope 

in a stop 

condition. 

  

FIGURE 3.1d - 

Highway 791:04 

Horizontal & Vertical 

Alignment  
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3.2 Traffic Properties 

 

Existing Alberta Transportation intersectional traffic count locations are shown in the 

map below: 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

The AT website http://www.transportation.alberta.ca/3460.htm has a traffic count 

available for the intersection of Hwy. 33:04 and Twp. Rd. 570.  See below. 

 
Table-3.2a: 2014 AADT and ASDT from Alberta Highways Traffic Volume History 

Intersection Leg 

2014 AADT 

Thru Rd. 

 

2014 AADT 

Stop Rd. 

 

564 & 791 EJ N of Delacour (70000593) 2260 – Hwy. 564 440 – Hwy. 791 

9 & 564 N of Dalroy (92210) 1460 – Hwy. 564  

1 & 791 S of Delacour (89200)   200 – Hwy. 791 
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3.3 Highway Traffic Volumes 
 

The following historical traffic data for Highway 564:04 is available from the Alberta 

Transportation’s website, which indicates a growth of 1.40% growth for the west leg 

of Hwy. 564:04, from Hwy. 9, from 1997 to 2014 (17 years), 2.27% from 2004 to 2014 (10 

years) and 0.14% from 2009 to 2014 (5 years).  A growth rate of 1.50% will be used, 

which is slightly higher than the average of the three rates. 
Historical Traffic Volumes – Hwy. 564:04 (W. of Hwy. 9) 

Year 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 

AADT 1190 1190 1220 1400 1450 1430 1450 1420 1410 1420 1460 1460 

 

Year 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 

AADT 480 660 690   680 690 1180 1230 1290 1340 1180 1170 

 
Year 1981 1982 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 

AADT              200   220 220 

 

 

 

 

 

 

 

 

The following historical traffic data for Highway 791:04 is available from the Alberta 

Transportation’s website, which indicates a growth of 0.20% growth for the north leg 

of Hwy. 791:04, from Hwy. 1, from 1988 to 2014 (26 years), 8.187% from 2004 to 2014 

(10 years) and -7.88% from 2009 to 2014 (5 years).  A growth rate of 0.50% will be used, 

which is slightly higher than the average of the three rates. 
Historical Traffic Volumes – Hwy. 791:04 (N. of Hwy. 1) 

Year 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 

AADT 110 110 110 310 330 330 330 330 200 200 200 200 

 

Year 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 

AADT 210 220 160   180 190 190 200 200 200 110 110 

 
Year 1981 1982 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 

AADT                190 210 210 
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3.4 Highway and Local Road Traffic Projections 

 

Projected AADT values for Hwy. 564:04 and Hwy. 791:04 are presented in the table 

below for key years: 

 
TABLE 3.4a - Background Highway Traffic Forecast, Daily Volumes 

Year 

Hwy. 564:04 

 

W. of 791 

Hwy. 564:04 

 

E. of 791 

Hwy. 791:04 

 

S. of 564 

2016 2322 2038 444  

2021 (5 Year) 2485 2185 470 

2026 (10 Year) 2624 2326 466 

2031 (15 Year) 2774 2470 476 

2041 (25 Year) 3078 2760 498 

 

 

Peak hour traffic loading (100th highest hour) is shown below for am/pm volumes: 

 
TABLE 3.4b - Background Highway Traffic Forecast, Peak Hour Volumes 

Year 

Hwy. 564:04 

 

W. of 791 

a.m. & p.m. 

Hwy. 564:04 

 

E. of 791 

a.m. & p.m. 

Hwy. 791:04 

 

S. of 564 

a.m. & p.m. 

2016 247 / 246 224 / 223 29 / 39 

2021 (5 Year) 266 / 264 241 / 239 30 / 40 

2026 (10 Year) 281 / 279 257 / 255 30 / 40 

2031 (15 Year) 298 / 296 273 / 271 31 / 43 

2041 (25 Year) 332 / 329 305 / 303 33 / 44 

 
 

 

The AADT Turning Movement Diagrams for Hwy. 564:04 and Hwy. 791:04 for Years 2016, 2021, 

2026, 2031 and 2041 are shown below: 
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3.5 Site Observations 

 

The details of the intersection site are as follows: 

 

• Highway 564:04 is a paved highway with an approximate width of 9.0m. 

• The side slopes on Hwy. 564:04 appear to be 4:1 or better throughout. 

• There is no existing intersection treatment at the Hwy. 791 junction, or at the 

proposed NW 19 East Quarterline Road intersection. 

• The Intersectional Site Distances (ISD) appears to be >600m in both directions 

• There is no existing illumination at these intersections. 

• There is a railway crossing on Hwy. 564 just 70m west of the Hwy. 791 junction. 

Some photos from this inspection are shown below: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Viewing West, on Hwy. 564::04 just east of the Hwy. 

791:04 intersection. 

Viewing West, on Hwy. 564::04 just east of the NW 19 

East Quarterline Road 
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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Viewing North on Hwy. 791:04 just south of 

the Hwy. 564 intersection 

Viewing South on Hwy. 791:04 just north of 

the proposed SW development access 

intersection 

Viewing South on Hwy. 791:04 just north of 

the Golf Course intersection 
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4. COMBINED TRAFFIC VOLUMES 

 

The following tables illustrate the estimated combined traffic volumes that include 

development traffic at the intersection of Hwy. 564:04 and Hwy 791:04. 

 
TABLE 4a - Combined Highway Traffic Forecast, Daily Volumes 

Year 

Hwy. 564:04 

 

W. of 791 

Hwy. 564:04 

 

E. of 791 

Hwy. 791:04 

 

S. of 564 

2016 2786 2504 442 

2021 (5 Year) 3530 3245 447 

2026 (10 Year) 4461 4172 453 

2031 (15 Year) 4999 4318 853 

2041 (25 Year) 5854 4608 1426 

 
TABLE 4b - Combined Highway Traffic Forecast, Peak Hour Volumes  

Year 

Hwy. 564:04 

 

W. of 791 

a.m. & p.m. 

Hwy. 564:04 

 

E. of 791 

a.m. & p.m. 

Hwy. 791:04 

 

S. of 564 

a.m. & p.m. 

2016 280 / 292 257 / 269 29 / 39 

2021 (5 Year) 341 / 369 317 / 345 30 / 40 

2026 (10 Year) 413 / 464 389 / 440 30 / 40 

2031 (15 Year) 458 / 520 405 / 456 59 / 82 

2041 (25 Year) 525 / 600 437 / 488 94 / 130 

 

 

The following tables illustrate the estimated combined traffic volumes that include 

development traffic at the intersection of Hwy. 564:04 and NW 19 East Quarterline 

Road. 

 
TABLE 4c - Combined Highway Traffic Forecast, Daily Volumes 

Year 

Hwy. 564:04 

 

W. of 791 

Hwy. 564:04 

 

E. of 791 

NW 19 East 

¼ line Rd. 

S. of 564 

2016 2506 2064 490 

2021 (5 Year) 3252 2244 1120 

2026 (10 Year) 4184 2434 1946 

2031 (15 Year) 4332 2582 1946 

2041 (25 Year) 4630 2880 1946 
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TABLE 4d - Combined Highway Traffic Forecast, Peak Hour Volumes  

Year 

Hwy. 564:04 

 

W. of 791 

a.m. & p.m. 

Hwy. 564:04 

 

E. of 791 

a.m. & p.m. 

NW 19 East 

¼ line Rd. 

S. of 564 

a.m. & p.m. 

2016 257 / 270 226 / 227 35 / 49 

2021 (5 Year) 317 / 346 245 / 246 80 / 112 

2026 (10 Year) 389 / 441 264 / 266 139 / 195 

2031 (15 Year) 405 / 457 280 / 282 139 / 195 

2041 (25 Year) 438 / 490 313 / 315 139 / 195 
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5. TRAFFIC ANALYSIS – HWY. 564:04 & NW 19 EAST QUARTERLINE ROAD 
 

5.1 Design Speed 
 

The posted speed on Highway 564:04 at this location is 100 km/hr.  It is therefore 

reasonable to conclude that a design speed of 110 km/h is suitable. 

 

5.2 Combined Traffic Volumes 
 

The 2016, 2021, 2026, 2031 and 2041 AADT traffic volumes (background + 

development) for the Hwy. 564:04 and NW 19 East Quarterline Road intersection are 

shown below. 
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5.3 Initial Determination based on Traffic Volume Warrant Chart 
 

The 2016, 2021, 2026, 2031 and 2041 AADT values for the Hwy. 564:04 and the NW 19 

East Quarterline Road intersection indicate from referencing Figure D-7.4, “Traffic 

Volume Warrant Chart for At-Grade Intersection Treatment on Two-Lane Rural 

Highways (Design Speeds 100/110/120 km/h)”, that a more detailed analysis is 

required 
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5.4 Detailed Analysis 
 

5.4.1 Right and Left Turning 
 

Right Turn 

In accordance with Alberta Transportation’s “Highway Geometric Design Guide” 

(Section D.7.7), an exclusive right turn lane is warranted on an undivided highway 

when all three of the following conditions are met: 

 

• Main (or though) road AADT ≥ 1,800 

• Intersecting road AADT ≥ 900 

• Right turn daily traffic volume ≥ 360 for the movement in question. 

 

The following table indicates the status of these requirements for right turns from 

Highway 564:04. 

Table 5.4a - Right Turn Warrant 

Condition 

Base Year 

 (2016) 

5 Year  

(2021) 

10 Year  

(2026) 

15 Year  

(2031) 

25 Year  

(2041) 

  

(Condition 

Met) 

(Condition 

Met) 

(Condition 

Met) 

(Condition 

Met) 

(Condition 

Met) 

Main Road (Hwy. 564:04) 2506 3252 4184 4332 4630 

AADT ≥ 1800 (Yes) (Yes) (Yes) (Yes) (Yes) 

            

Intersecting Road  

(NW 19 ¼ line Rd.) 490 1120 1946 1946 1946 

AADT ≥ 900 (No) (Yes) (Yes) (Yes) (Yes) 

            

Right turn daily traffic ≥ 360  233 532 924 924 924 

 (No) (Yes) (Yes) (Yes) (Yes) 

            

For movement in question (No) (Yes) (Yes) (Yes) (Yes) 

 

Based on the projected volumes, an exclusive right turn lane is warranted in 2021 with 

the anticipated development at that time. 

 

Left Turn 

The Highway Geometric Design Guide Section D.7.6 gives graphical guidelines for 

determining left turn warrant.  The graphs use peak (100th highest) hour volumes and 

factor in percent turning and design speed to identify the required treatment for the 

intersection.  The following table shows the treatments needed for current and 

projected traffic volumes.  The PM Peak Hour traffic volumes were used in this analysis 

since the PM Peak Hour volumes are higher than the AM Peak Hour volumes. 
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Table 5.4b - Required Treatment Type based on PM PEAK 

  

Base Year 

 (2016) 

 

5 Year 

 (2021) 

 

10 Year 

 (2026) 

 

15 Year 

 (2031) 

 

25 Year 

 (2041) 

 

Peak 100th Hour - p.m.           

% Left Turns 2.2% 4.1% 5.7% 5.4% 4.8% 

Va = Advancing Volume (VPH) 89 97 105 111 124 

V0 = Opposing Volume (VPH) 166 214 274 284 304 

Vl = Left turning Volume (VPH) 2 4 6 6 6 

            

            

Design Speed 110 km/hr 110 km/hr 110 km/hr 110 km/hr 110 km/hr 

Required Treatment Type Type II Type II Type II Type II Type II 
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The warrant analysis indicates that a Type II intersection treatment with an exclusive 

right turn lane is warranted for Years 2016 to 2041.  A Type IIa intersection standard 

with an exclusive right turn lane addition is sufficient by using the drawings below: 
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5.5 Intersectional Sight Distance 
 

In accordance with section D.4, “Sight Distances at Intersections”, the sight distance 

for left turning vehicles from the approach, without interfering with vehicles nearing 

the intersection, is used for determination of minimum sight distance requirements.  

Using Fig. D-4.2.2.2, shown in Appendix C, the required sight distances for various 

vehicle types with a 110 km/hr design speed are as follows: 

 

Vehicle Type Required Sight Distance – 110km/hr. 

Passenger Vehicle (P) 217 m 

Single Unit or Bus (SU) 325 m 

Semi-Trailer Combination (WB15) 428 m 

Semi-Trailer Combination (WB21, WB23, 

WB28, WB33) 

562 m 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

As indicated in the site inspection notes, the site distance is greater than 650 metres 

in both directions on Hwy. 564:04 at the intersection of NW 19 East Quarterline Road. 
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5.6 Illumination & Signalization Warrants 
 

Illumination warrants were reviewed.  The results are summarized in the Table below: 
 

Location Year Illumination 
Warrant 
Score 

 

Illumination 
Warrant 

Met? 
(Min. 120) 

Signalization 
Warrant 
Score 

 

Signalization 
Warrant 

Met? 
 

Hwy. 564:04 
& 

NW 19 East ¼ Line Rd. 
2041 116 No 

 Volumes too 
low 

No 

 

Illumination is not warranted for the Hwy. 564:04 and the NW 19 East Quarterline Road 

intersection for the next 25 years.  See appendices for detailed calculation sheet. 

 

Signalization is not warranted at the intersection for the next 25 years as the traffic 

volumes are too low. 

 

 

5.7 Capacity Analysis 
 

A capacity analysis was performed for the intersection for the 100th highest hour for 

the PM Peak for Years 2016, 2021, 2026, 2031 and 2041.  The traffic analysis was 

completed using Synchro 9 software based on HCM 2000 methodology.  A saturation 

flow of 1850 vpl was used in this analysis.  See the tables below for the results. 

 

HWY. 564:04 & NW 19 East Quarterline Road 
WITH DEVELOPMENT, No Treatment 

 YEAR  
Highway 564:04 

 

NW 19 East ¼ Line 

Rd. 

 TIME 

PERIOD 
PARAMETERS 

EB 

All Turns 

WB 

All Turns 

NB 

All Turns 

Year 

2016 
PM Peak 

LOS A A B 

Delay (s) 0.0 0.2 10.1 

v/c Ratio 0.11 0.00 0.03 

Q95th (m) 0.0 0.0 0.6 

Year 

2021 
PM Peak 

LOS A A B 

Delay (s) 0.0 0.3 10.6 

v/c Ratio 0.14 0.00 0.06 

Q95th (m) 0.0 0.1 1.6 
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Year 

2026 
PM Peak 

LOS A A B 

Delay (s) 0.0 0.5 11.3 

v/c Ratio 0.18 0.01 0.12 

Q95th (m) 0.0 0.1 3.3 

Year 

2031 
PM Peak 

LOS A A B 

Delay (s) 0.0 0.5 11.5 

v/c Ratio 0.18 0.01 0.12 

Q95th (m) 0.0 0.1 3.4 

Year 

2041 
PM Peak 

LOS A A B 

Delay (s) 0.0 0.5 11.9 

v/c Ratio 0.19 0.01 0.13 

Q95th (m) 0.0 0.1 3.5 

 

Note:  The PM Peak Hour traffic volume were chosen for this analysis, since the PM Peak Hour 

traffic volumes were slightly higher than the AM Peak Hour traffic volumes.   

 

 

 

 

The analysis indicates that 

only a LOS of B is reached in 

25 years for the NW 19 East 

Quarterline Road and a LOS 

of A for Hwy. 564:04 

 

See Appendices for detailed 

reports. 
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6. TRAFFIC ANALYSIS – HWY. 564:04 & HWY. 791:04 
 

6.1 Design Speed 
 

The posted speed on Highway 564:04 at this location is 100 km/hr.  It is therefore 

reasonable to conclude that a design speed of 110 km/h is suitable. 

 

6.2 Combined Traffic Volumes 
 

The 2016, 2021, 2026, 2031 and 2041 AADT traffic volumes (background + 

development) for the Hwy. 564:04 and Hwy. 791:04 intersection are shown below. 
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TRAFFIC IMPACT ASSESSMENT 

THE FAIRWAYS AT DELACOUR 

           W 1/2 of 19-25-27-W4M 

        Highway 564:04 & Highway 791:04   

          Rockyview County 
 

 

 
  61 
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6.3 Initial Determination based on Traffic Volume Warrant Chart 
 

The 2016, 2021, 2026, 2031 and 2041 AADT values for the Hwy. 564:04 and Hwy. 791:04 

intersection indicate from referencing Figure D-7.4, “Traffic Volume Warrant Chart for 

At-Grade Intersection Treatment on Two-Lane Rural Highways (Design Speeds 

100/110/120 km/h)”, that a more detailed analysis is required 
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6.4 Detailed Analysis 
 

6.4.1 Right and Left Turning 
 

Right Turn 

In accordance with Alberta Transportation’s “Highway Geometric Design Guide” 

(Section D.7.7), an exclusive right turn lane is warranted on an undivided highway 

when all three of the following conditions are met: 

 

• Main (or though) road AADT ≥ 1,800 

• Intersecting road AADT ≥ 900 

• Right turn daily traffic volume ≥ 360 for the movement in question. 

 

The following table indicates the status of these requirements for right turns from 

Highway 564:04. 

Table 6.4a - Right Turn Warrant 

Condition 

Base Year 

 (2016) 

5 Year  

(2021) 

10 Year  

(2026) 

15 Year  

(2031) 

25 Year  

(2041) 

  

(Condition 

Met) 

(Condition 

Met) 

(Condition 

Met) 

(Condition 

Met) 

(Condition 

Met) 

Main Road (Hwy. 564:04) 2786 3530 4461 4999 5854 

AADT ≥ 1800 (Yes) (Yes) (Yes) (Yes) (Yes) 

            

Intersecting Road  

(Hwy. 791:04) 442 447 453 853 1426 

AADT ≥ 900 (No) (No) (No) (No) (Yes) 

            

Right turn daily traffic ≥ 360  182 186 191 391 668 

 (No) (No) (No) (Yes) (Yes) 

            

For movement in question (No) (No) (No) (No) (Yes) 

 

Based on the projected volumes, an exclusive right turn lane is warranted in 2041 with 

the anticipated development at that time. 

 

Left Turn 

The Highway Geometric Design Guide Section D.7.6 gives graphical guidelines for 

determining left turn warrant.  The graphs use peak (100th highest) hour volumes and 

factor in percent turning and design speed to identify the required treatment for the 

intersection.  The following table shows the treatments needed for current and 

projected traffic volumes.  The PM Peak Hour traffic volumes were used in this analysis 

since the PM Peak Hour volumes are higher than the AM Peak Hour volumes. 
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Table 6.4b - Required Treatment Type based on PM PEAK 

  

Base Year 

 (2016) 

 

5 Year 

 (2021) 

 

10 Year 

 (2026) 

 

15 Year 

 (2031) 

 

25 Year 

 (2041) 

 

Peak 100th Hour - p.m.           

% Left Turns 5.8% 4.9% 3.6% 4.0% 3.8% 

Va = Advancing Volume (VPH) 103 131 166 173 185 

V0 = Opposing Volume (VPH) 188 237 297 331 381 

Vl = Left turning Volume (VPH) 6 6 6 7 7 

            

            

Design Speed 110 km/hr 110 km/hr 110 km/hr 110 km/hr 110 km/hr 

Required Treatment Type Type II Type II Type II Type II Type II 
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The warrant analysis indicates that a Type II intersection treatment is warranted for 

Years 2016 to 2041.  However, there is no new development planned along Hwy. 791 

until 2031 and hence no additional turning movements from Hwy. 791 will occur.  

Therefore the warrant for a Type II is recommended to apply in 2031 to 2041.  An 

exclusive right turn lane is warranted in 2041.  A Type IIa intersection standard is 

sufficient by using the drawing below: 
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Later in 2041, the right turn lane standard can be applied by using the drawing below: 
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6.5 Intersectional Sight Distance 
 

In accordance with section D.4, “Sight Distances at Intersections”, the sight distance 

for left turning vehicles from the approach, without interfering with vehicles nearing 

the intersection, is used for determination of minimum sight distance requirements.  

Using Fig. D-4.2.2.2, shown in Appendix C, the required sight distances for various 

vehicle types with a 110 km/hr design speed are as follows: 

 

Vehicle Type Required Sight Distance – 110km/hr. 

Passenger Vehicle (P) 217 m 

Single Unit or Bus (SU) 325 m 

Semi-Trailer Combination (WB15) 428 m 

Semi-Trailer Combination (WB21, WB23, 

WB28, WB33) 

562 m 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

As indicated in the site inspection notes, the site distance is greater than 600 metres 

in both directions on Hwy. 564:04 at the intersection of Hwy. 791:04. 
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6.6 Illumination & Signalization Warrants 
 

Illumination warrants were reviewed.  The results are summarized in the Table below: 
 

Location Year Illumination 
Warrant 
Score 

 

Illumination 
Warrant 

Met? 
(Min. 120) 

Signalization 
Warrant 
Score 

 

Signalization 
Warrant 

Met? 
 

Hwy. 564:04 
& 

Hwy. 791:04 
2031 91 No 

 Volumes too 
low 

No 

Hwy. 564:04 
& 

Hwy. 791:04 
2041 121 Yes 

 Volumes too 
low 

No 

Illumination is not warranted for the Hwy. 564:04 and Hwy. 791:04 intersection until 

2041.  Partial or Delineation lighting is warranted by 2041.  See appendices for 

detailed calculation sheets. 

 

Signalization is not warranted at the intersection for the next 25 years as the traffic 

volumes are too low. 

 

6.7 Capacity Analysis 
 

A capacity analysis was performed for the intersection for the 100th highest hour for 

the PM Peak for Years 2016, 2021, 2026, 2031 and 2041.  The traffic analysis was 

completed using Synchro 9 software based on HCM 2000 methodology.  A saturation 

flow of 1850 vpl was used in this analysis.  See the tables below for the results. 

 

HWY. 564:04 & Hwy. 791:04, WITH DEVELOPMENT – No Treatment 

 YEAR  
Highway 564:04 

 

Hwy. 791:04 

 TIME 

PERIOD 
PARAMETERS 

EB 

All Turns 

WB 

All Turns 

NB 

All Turns 

Year 

2016 
PM Peak 

LOS A A B 

Delay (s) 0.0 0.5 10.2 

v/c Ratio 0.12 0.01 0.01 

Q95th (m) 0.0 0.1 0.3 

Year 

2021 
PM Peak 

LOS A A B 

Delay (s) 0.0 0.4 10.7 

v/c Ratio 0.15 0.01 0.02 

Q95th (m) 0.0 0.1 0.4 
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Year 

2026 
PM Peak 

LOS A A B 

Delay (s) 0.0 0.4 11.5 

v/c Ratio 0.19 0.01 0.02 

Q95th (m) 0.0 0.1 0.4 

Year 

2031 
PM Peak 

LOS A A B 

Delay (s) 0.0 0.4 12.3 

v/c Ratio 0.21 0.01 0.05 

Q95th (m) 0.0 0.2 1.3 

Year 

2041 
PM Peak 

LOS A A B 

Delay (s) 0.0 0.4 13.3 

v/c Ratio 0.24 0.01 0.10 

Q95th (m) 0.0 0.2 2.6 

 

Note:  The PM Peak Hour traffic volume were chosen for this analysis, since the PM Peak Hour 

traffic volumes were slightly higher than the AM Peak Hour traffic volumes.   

 

 

 

 

The analysis indicates that only a 

LOS of B is reached in 25 years for 

the Hwy. 791:04 and a LOS of A for 

Hwy. 564:04 

 

See Appendices for detailed 

reports. 
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7. TRAFFIC ANALYSIS – HWY. 791:04 & SW DEVELOPMENT ACCESS 
 

7.1 Design Speed 
 

The posted speed on Highway 791:04 at this location is 80 km/hr, since it is gravel 

surfaced.  However, since in the future it may be paved, this analysis will assume a 

posted speed of 100 km/hr for future use.  It is therefore reasonable to conclude that 

a design speed of 110 km/h is suitable. 

 

7.2 Combined Traffic Volumes 
 

The 2031 and 2041 AADT traffic volumes (background + development) for the Hwy. 

791:04 and SW Development Access intersection are shown below. 
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7.3 Initial Determination based on Traffic Volume Warrant Chart 
 

The 2031 and 2041 AADT values for the Hwy. 791:04 and SW Development Access 

intersection indicate from referencing Figure D-7.4, “Traffic Volume Warrant Chart for 

At-Grade Intersection Treatment on Two-Lane Rural Highways (Design Speeds 

100/110/120 km/h)”, that a more detailed analysis is required 
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7.4 Detailed Analysis 
 

7.4.1 Right and Left Turning 
 

Right Turn 

In accordance with Alberta Transportation’s “Highway Geometric Design Guide” 

(Section D.7.7), an exclusive right turn lane is warranted on an undivided highway 

when all three of the following conditions are met: 

 

• Main (or though) road AADT ≥ 1,800 

• Intersecting road AADT ≥ 900 

• Right turn daily traffic volume ≥ 360 for the movement in question. 

 

The following table indicates the status of these requirements for right turns from 

Highway 791:04. 

Table 7.4a - Right Turn Warrant 

Condition 

15 Year  

(2031) 

25 Year  

(2041) 

  

(Condition 

Met) 

(Condition 

Met) 

Main Road (Hwy. 791:04) 642 1074 

AADT ≥ 1800 (No) (No) 

      

Intersecting Road  

(SW Dev. Access) 560 1106 

AADT ≥ 900 (No) (Yes) 

      

Right turn daily traffic ≥ 360  924 166 

 (No) (No) 

      

For movement in question (No) (No) 

 

Based on the projected volumes, an exclusive right turn lane is not warranted for the 

next 25 years. 

 

Left Turn 

The Highway Geometric Design Guide Section D.7.6 gives graphical guidelines for 

determining left turn warrant.  The graphs use peak (100th highest) hour volumes and 

factor in percent turning and design speed to identify the required treatment for the 

intersection.  The following table shows the treatments needed for current and 

projected traffic volumes.  The PM Peak Hour traffic volumes were used in this analysis 

since the PM Peak Hour volumes are higher than the AM Peak Hour volumes. 
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Table 7.4b - Required Treatment Type based on PM PEAK 

  

15 Year 

 (2031) 

 

25 Year 

 (2041) 

 

Peak 100th Hour - p.m.     

% Left Turns 58.5% 70.8% 

Va = Advancing Volume (VPH) 41 65 

V0 = Opposing Volume (VPH) 16 28 

Vl = Left turning Volume (VPH) 24 46 

      

      

Design Speed 110 km/hr 110 km/hr 

Required Treatment Type Type I Type I 
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The Alberta Transportation hourly analysis charts are both indicating a result to the far 

bottom, against the x-axis.  This is indication that an intersection treatment above a 

Type I is not required since the opposing traffic and advancing traffic are minimal 

and provide significant opportunity to make a left turn.  Based on this, a Type I 

intersection treatment is warranted for the next 25 years. 
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7.5 Intersectional Sight Distance 
 

In accordance with section D.4, “Sight Distances at Intersections”, the sight distance 

for left turning vehicles from the approach, without interfering with vehicles nearing 

the intersection, is used for determination of minimum sight distance requirements.  

Using Fig. D-4.2.2.2, shown in Appendix C, the required sight distances for various 

vehicle types with a 110 km/hr design speed are as follows: 

 

Vehicle Type Required Sight Distance – 110km/hr. 

Passenger Vehicle (P) 217 m 

Single Unit or Bus (SU) 325 m 

Semi-Trailer Combination (WB15) 428 m 

Semi-Trailer Combination (WB21, WB23, 

WB28, WB33) 

562 m 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

As indicated in the site inspection notes, the site distance is greater than 650 metres 

in both directions on Hwy. 791:04 at the intersection of SW Development Access. 
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7.6 Illumination & Signalization Warrants 
 

Illumination warrants were reviewed.  The results are summarized in the Table below: 
 

Location Year Illumination 
Warrant 
Score 

 

Illumination 
Warrant 

Met? 
(Min. 120) 

Signalization 
Warrant 
Score 

 

Signalization 
Warrant 

Met? 
 

Hwy. 791:04 
& 

SW Development Acc. 
2041 76 No 

 Volumes too 
low 

No 

 

Illumination is not warranted for the Hwy. 791:04 and the SW Development Access 

intersection for the next 25 years.  See appendices for detailed calculation sheet. 

 

Signalization is not warranted at the intersection for the next 25 years as the traffic 

volumes are too low. 

 

 

7.7 Capacity Analysis 
 

A capacity analysis was performed for the intersection for the 100th highest hour for 

the PM Peak for Years 2031 and 2041.  The traffic analysis was completed using 

Synchro 9 software based on HCM 2000 methodology.  A saturation flow of 1850 vpl 

was used in this analysis.  See the tables below for the results. 

 

HWY. 791:04 & SW Development Access 
WITH DEVELOPMENT, No Treatment 

 YEAR  
Highway 791:04 

 

SW Development 

Access 

 TIME 

PERIOD 
PARAMETERS 

NB 

All Turns 

SB 

All Turns 

WB 

All Turns 

Year 

2031 
PM Peak 

LOS A A A 

Delay (s) 0.0 4.4 8.6 

v/c Ratio 0.01 0.02 0.02 

Q95th (m) 0.0 0.4 0.6 

Year 

2041 
PM Peak 

LOS A A A 

Delay (s) 0.0 5.2 8.9 

v/c Ratio 0.02 0.03 0.04 

Q95th (m) 0.0 0.8 1.1 
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Note:  The PM Peak Hour traffic volume were chosen for this analysis, since the PM Peak Hour 

traffic volumes were slightly higher than the AM Peak Hour traffic volumes.   

 

 

 

 

The analysis indicates that only a LOS of 

A is reached in 25 years for both Hwy. 

791:04 and the SW Development 

Access. 

 

See Appendices for detailed reports. 
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8. TRAFFIC ANALYSIS – HWY. 791:04 & GOLF COURSE ACCESS 
 

8.1 Design Speed 
 

The posted speed on Highway 791:04 at this location is 80 km/hr, since it is gravel 

surfaced.  However, since in the future it may be paved, this analysis will assume a 

posted speed of 100 km/hr for future use.  It is therefore reasonable to conclude that 

a design speed of 110 km/h is suitable. 

 

8.2 Combined Traffic Volumes 
 

The 2031 and 2041 AADT traffic volumes (background + development) for the Hwy. 

791:04 and Golf Course Access intersection are shown below. 
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8.3 Initial Determination based on Traffic Volume Warrant Chart 
 

The 2031 and 2041 AADT values for the Hwy. 791:04 and Golf Course Access 

intersection indicate from referencing Figure D-7.4, “Traffic Volume Warrant Chart for 

At-Grade Intersection Treatment on Two-Lane Rural Highways (Design Speeds 

100/110/120 km/h)”, that a more detailed analysis is required 
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8.4 Detailed Analysis 
 

8.4.1 Right and Left Turning 
 

Right Turn 

In accordance with Alberta Transportation’s “Highway Geometric Design Guide” 

(Section D.7.7), an exclusive right turn lane is warranted on an undivided highway 

when all three of the following conditions are met: 

 

• Main (or though) road AADT ≥ 1,800 

• Intersecting road AADT ≥ 900 

• Right turn daily traffic volume ≥ 360 for the movement in question. 

 

The following table indicates the status of these requirements for right turns from 

Highway 791:04. 

Table 8.4a - Right Turn Warrant 

Condition 

15 Year  

(2031) 

25 Year  

(2041) 

  

(Condition 

Met) 

(Condition 

Met) 

Main Road (Hwy. 791:04) 856 1406 

AADT ≥ 1800 (No) (No) 

      

Intersecting Road  

(Golf Course Access) 190 382 

AADT ≥ 900 (No) (Yes) 

      

Right turn daily traffic ≥ 360  19 38 

 (No) (No) 

      

For movement in question (No) (No) 

 

Based on the projected volumes, an exclusive right turn lane is not warranted for the 

next 25 years. 

 

Left Turn 

The Highway Geometric Design Guide Section D.7.6 gives graphical guidelines for 

determining left turn warrant.  The graphs use peak (100th highest) hour volumes and 

factor in percent turning and design speed to identify the required treatment for the 

intersection.  The following table shows the treatments needed for current and 

projected traffic volumes.  The PM Peak Hour traffic volumes were used in this analysis 

since the PM Peak Hour volumes are higher than the AM Peak Hour volumes. 
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Table 8.4b - Required Treatment Type based on PM PEAK 

  

15 Year 

 (2031) 

 

25 Year 

 (2041) 

 

Peak 100th Hour - p.m.     

% Left Turns 27.3% 25.6% 

Va = Advancing Volume (VPH) 55 86 

V0 = Opposing Volume (VPH) 22 39 

Vl = Left turning Volume (VPH) 15 22 

      

      

Design Speed 110 km/hr 110 km/hr 

Required Treatment Type Type I Type I 
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The Alberta Transportation hourly analysis charts are both indicating a result to the far 

bottom, against the x-axis.  This is indication that an intersection treatment above a 

Type I is not required since the opposing traffic and advancing traffic are minimal 

and provide significant opportunity to make a left turn.  Based on this, a Type I 

intersection treatment is warranted for the next 25 years. 
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8.5 Intersectional Sight Distance 
 

In accordance with section D.4, “Sight Distances at Intersections”, the sight distance 

for left turning vehicles from the approach, without interfering with vehicles nearing 

the intersection, is used for determination of minimum sight distance requirements.  

Using Fig. D-4.2.2.2, shown in Appendix C, the required sight distances for various 

vehicle types with a 110 km/hr design speed are as follows: 

 

Vehicle Type Required Sight Distance – 110km/hr. 

Passenger Vehicle (P) 217 m 

Single Unit or Bus (SU) 325 m 

Semi-Trailer Combination (WB15) 428 m 

Semi-Trailer Combination (WB21, WB23, 

WB28, WB33) 

562 m 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

As indicated in the site inspection notes, the site distance is greater than 350 metres 

in both directions on Hwy. 791:04 at the intersection of SW Development Access.  

Since vehicles not larger than a SU type, this amount of sight distance should be 

sufficient. 
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8.6 Illumination & Signalization Warrants 
 

Illumination warrants were reviewed.  The results are summarized in the Table below: 
 

Location Year Illumination 
Warrant 
Score 

 

Illumination 
Warrant 

Met? 
(Min. 120) 

Signalization 
Warrant 
Score 

 

Signalization 
Warrant 

Met? 
 

Hwy. 791:04 
& 

Golf Course Access 
2041 36 No 

 Volumes too 
low 

No 

 

Illumination is not warranted for the Hwy. 791:04 and the Golf Course Access 

intersection for the next 25 years.  See appendices for detailed calculation sheet. 

 

Signalization is not warranted at the intersection for the next 25 years as the traffic 

volumes are too low. 

 

 

8.7 Capacity Analysis 
 

A capacity analysis was performed for the intersection for the 100th highest hour for 

the PM Peak for Years 2031 and 2041.  The traffic analysis was completed using 

Synchro 9 software based on HCM 2000 methodology.  A saturation flow of 1850 vpl 

was used in this analysis.  See the tables below for the results. 

 

HWY. 791:04 & Golf Course Access 
WITH DEVELOPMENT, No Treatment 

 YEAR  
Highway 791:04 

 

Golf Course Access 

 TIME 

PERIOD 
PARAMETERS 

NB 

All Turns 

SB 

All Turns 

WB 

All Turns 

Year 

2031 
PM Peak 

LOS A A A 

Delay (s) 0.0 2.0 8.6 

v/c Ratio 0.01 0.01 0.01 

Q95th (m) 0.0 0.2 0.1 

Year 

2041 
PM Peak 

LOS A A A 

Delay (s) 0.0 2.0 8.7 

v/c Ratio 0.02 0.02 0.01 

Q95th (m) 0.0 0.4 0.3 
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Note:  The PM Peak Hour traffic volume were chosen for this analysis, since the PM Peak Hour 

traffic volumes were slightly higher than the AM Peak Hour traffic volumes.   

 

 

 

 

 

The analysis indicates that only a LOS of 

A is reached in 25 years for both Hwy. 

791:04 and the Golf Course Access. 

 

See Appendices for detailed reports. 
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9. CONCLUSIONS & RECOMMENDATIONS 
 

9.1 Conclusions & Recommendations 
 

The proposed development is for 496 units within 109 ha (270 acres) as shown below.  

Figure 2.1 shown below illustrates the preliminary layout with access planned directly 

on Highway 564:04 to the east and directly on Hwy. 791:04 to the west. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

T 

FIGURE 9.1a 

Proposed 

Development  
Site Plan 

Hwy. 564 

Hwy. 791 
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he details of the proposed development areas and densities is as follows: 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note:  Existing homes in north east corner, just south of Hwy. 564 with existing access, are to 

be relocated. 
 

 

The phasing of the development is anticipated to commence in the northeast area 

near Hwy. 564 and proceed south along the quarterline, all along the east side of 
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the canal between 2016 to 2026 (10 years).   During the first 5 years, 2016 – 2021, the 

recreation centre, just south of the golf course parking lot, will also be constructed.  

After, 2026, the area west of the canal will be developed over 10 years (2026 to 2036). 

Please note that the phase numbering, phasing timing and exact phasing quantity 

has not be determined at the time of preparing this report and the numbers and 

dates are estimated for the purposes of this report. 

 

This can be summarized as follows: 

 

 

 

 

Year 2016 - 2026                    

Phase 1            

200 single residential units 

                            

Year 2016 - 2021          

Phase 1            

Recreational Centre 

                             

Year 2016 - 2026                    

Phase 2            

250 single residential units 

30 Senior Residential 

30 Senior Assisted Living 

 

 

 

The phasing concept 

layout is shown on the 

right: 

 

  

PHASES 1-3 

(2016 – 2026) 

PHASES 4 – 6 

 (2026 – 2036) 

PHASES 4 – 6 

 (2026 – 2036) 

PHASES 1-3 

(2016 – 2026) 

FIGURE 9.1b 

Proposed 

Phasing 
Plan 
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The proposed development lots numbers and estimated phasing is shown below:  

Please note, that phase timings were estimated for the purposes of this report. 

 
Item Phase Side Year  Units 

Residential Units 1 - 3 East 2016 70 

Sub-Total (Year 2016)     70 

Residential Units  1 - 3 East 2021 90 

Recreation Centre 1 - 3 West 2021   

Sub-Total (Year 2021)     90 

Residential Units  1 - 3 East 2026 118 

Sub-Total (Year 2026)     118 

Residential Units  4 - 6 West 2031 80 

Sub-Total (Year 2031)     80 

Residential Units  4 - 6 West 2041 78 

Seniors Units 4 - 6 West 2041 30 

Seniors Lodge Assisted Living 4 - 6 West 2041 30 

Sub-Total (Year 2041)     138 

TOTAL (Year 2041)     496 

 

 

 

For the trip generation rate of this development, the following rates were used for 

estimation: 

 

Residential Units 

Time Period Trips per Lot 

Daily 7.00 

Peak Hour of Adjacent Street Traffic 

One Hour Between 7 and 9 a.m. 
0.50 

Peak Hour of Adjacent Street Traffic 

One Hour Between 4 and 6 p.m. 
0.70 

 

Senior Units 

Time Period Trips per Lot 

Daily 3.68 

Peak Hour of Adjacent Street Traffic 

One Hour Between 7 and 9 a.m. 
0.22 

Peak Hour of Adjacent Street Traffic 

One Hour Between 4 and 6 p.m. 
0.27 
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Senior Lodge with Assisted Living 

Time Period Trips per Lot 

Daily 2.74 

Peak Hour of Adjacent Street Traffic 

One Hour Between 7 and 9 a.m. 
0.18 

Peak Hour of Adjacent Street Traffic 

One Hour Between 4 and 6 p.m. 
0.29 

 

The Canal at Delcour Golf Club 

 

                        190 cars  x  2 for in and out   x 50%   =   190 trips AADT 

 

The majority of this (about 80%) is 152 vehicles come from the north on Hwy. 791 and 

38 (20%) come from the south on Hwy. 791.  Of the vehicles to the north, 95% are to 

and from the west on Hwy. 564 and 5% are to and from the east on Hwy. 564. 

 

Recreation Centre 

 

For the recreation centre, the anticipated use it for local residents and golf course 

users.  There may some minor non-local use for special events but this is anticipated 

to add 5 – 10% new traffic to the site, and may often occur outside of peak hour 

times. 

 

 

Summary 

Since the golf course may expect a 5 – 10% drop in traffic because of local use and 

the recreation centre may add 5 – 10% in additional use, it is estimated that a 

balance of no additional traffic will occur for the golf course and the addition of the 

recreation centre. 

 

 

 

The trip distribution for the proposed development is anticipated to be split by the 

existing canal and therefore all development traffic to the east of the canal will use 

the access on Hwy. 564:04 and all development traffic to the west of the canal will 

use Hwy. 791:04.  The projected traffic splits and development traffic turning 

movements are shown below: 
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PM Peak 

95% 

233 
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17 

5% 

12 
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12 
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2016 

70 

Units 

FIGURE 9.1c 

2016 

Projected 

Development 

Traffic 
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  19 
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95% 

532 

57 

39 

5% 

28 

1 

4 

5% 

28 

3 

2 

2021 

160 

Units 

FIGURE 9.1d 

2021 

Projected 

Development 

Traffic 
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FIGURE 9.1e 

2026 

Projected 

Development 

Traffic 
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FIGURE 9.1f 

2031 

Projected 

Development 

Traffic 
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2041 

Projected 
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The development will be directly accessing existing Highways 564:04 & 791:04.  A 

detailed intersection analysis was completed on each of these intersections.  The 

results are as follows: 

 

 

Hwy. 564:04 & NW 19 East Quarterline Road 

 

The warrant analysis indicates that a Type II intersection treatment with an exclusive 

right turn lane is warranted for Years 2016 to 2041.  A Type IIa intersection standard 

with an exclusive right turn lane addition is sufficient by using the drawings below: 
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The site distance is greater than 650 metres in both directions on Hwy. 564:04 at the 

intersection of NW 19 East Quarterline Road. 

 

Illumination is not warranted for the Hwy. 564:04 and the NW 19 East Quarterline Road 

intersection for the next 25 years. 

 

Signalization is not warranted at the intersection for the next 25 years as the traffic 

volumes are too low. 

 

A Highway Capacity analysis indicates that only a LOS of B is reached in 25 years for 

the NW 19 East Quarterline Road and a LOS of A for Hwy. 564:04 

 

 

 

Hwy. 564:04 & Hwy. 791:04 

 

A Type II intersection treatment is recommended for 2031 to 2041.  An exclusive right 

turn lane is warranted in 2041.  A Type IIa intersection standard is sufficient by using 

the drawing below: 
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Later in 2041, the right turn lane standard can be applied by using the drawing below: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The site distance is greater than 600 metres in both directions on Hwy. 564:04 at the 

intersection of Hwy. 791:04. 

 

Illumination is not warranted for the Hwy. 564:04 and Hwy. 791:04 intersection until 

2041.  Partial or Delineation lighting is warranted by 2041. 

 

Signalization is not warranted at the intersection for the next 25 years as the traffic 

volumes are too low. 

 

A Highway Capacity analysis indicates that only a LOS of B is reached in 25 years for 

the Hwy. 791:04 and a LOS of A for Hwy. 564:04 

 

 

Hwy. Hwy. 791:04 & SW Development Access 

 

Only a Type I intersection treatment is warranted for the next 25 years. 

 

The site distance is greater than 650 metres in both directions on Hwy. 791:04 at the 

intersection of SW Development Access. 

 

Illumination is not warranted for the Hwy. 791:04 and the SW Development Access 

intersection for the next 25 years. 
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Signalization is not warranted at the intersection for the next 25 years as the traffic 

volumes are too low. 

 

A Highway Capacity analysis indicates that only a LOS of A is reached in 25 years for 

both Hwy. 791:04 and the SW Development Access. 

 

 

Hwy. Hwy. 791:04 & Golf Course Access 

 

Only a Type I intersection treatment is warranted for the next 25 years. 

 

The site distance is greater than 650 metres in both directions on Hwy. 791:04 at the 

intersection of SW Development Access. 

 

Illumination is not warranted for the Hwy. 791:04 and the SW Development Access 

intersection for the next 25 years. 

 

Signalization is not warranted at the intersection for the next 25 years as the traffic 

volumes are too low. 

 

A Highway Capacity analysis indicates that only a LOS of A is reached in 25 years for 

both Hwy. 791:04 and the SW Development Access. 

 

 

In conclusion, the proposed development appears to work well within the existing 

highway system. The above noted improvements are warranted for the projected 

development phasing and anticipated traffic growth on the highways. 

. 
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9.2 Closure 
 

We trust the information provided meets your present requirements.  Should any 

questions arise, please contact our office at your convenience. 
 
 

 

 

 

 

 

 

____________________________  

Darcy O. Paulichuk, P. Eng. 
 

                                                            January 22, 2016 

 

APEGGA Permit to Practice Number:  P12132 
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APPENDIX A 

 
ALBERTA HIGHWAYS TRAFFIC VOLUME HISTORY 

TRAFFIC DATA – TURNING MOVEMENT DIAGRAMS 
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APPENDIX B 
Hwy. 564:04 & NW 19 East Quarterline Road 

 
2014 – 2041 TURNING MOVEMENT DIAGRAMS 

 

 

 
 

  



 

 

  

Intersection of:  Hwy. 564:04 & NW 19 East Rd.
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This spreadsheet is to be used in conjunction with Illumination of Isolated Rural Intersections , Transportation Association of Canada, February 2001.

Please enter information in the cells with yellow background 

INTERSECTION  CHARACTERISTICS Date January 15, 2016

Hwy. 564:04 Main Road Other

NW 19 East Quarterline Road Minor Road

City/Town

GEOMETRIC FACTORS
Value Rating Weight Comments Check Score

Channelization Rating Descriptive 0 Refer to Table 1(A) to determine rating value OK

Presence of raised channelization? ( Y / N ) n OK

Highest operating speed on raised, channelized approach (km/h) 50 5 OK

Channelization Factor OK 0

Approach Sight Distance on most constrained approach (%) 100 0 10 Relative to the recommended minimum sight distance OK 0

Posted Speed limit (in 10's of km/h) 100 OK

Radius of Horizontal Curve (m) T Enter "T" for tangent (no horizontal curve at the intersection) OK

Posted Speed Category =  0

Posted Speed Category = B 0

Posted Speed Category =  0

Posted Speed Category =  0

Horizontal Curvature Factor 0 5 OK 0

Angle of Intersection (10's of Degrees) 90 0 5 OK 0

Downhill Approach Grade (x.x%) 0.0 0 3 Rounded to nearest tenth of a percent OK 0

Number of Intersection Legs 4 2 3 Number of legs = 3 or more OK 6

6

OPERATIONAL FACTORS

Is the intersection signalized ?  ( Y/ N ) n Calculate the Signalization Warrant Factor

AADT on Major Road (2-way) 4630 3 10 OK 30

AADT on Minor Road (2-way) 1946 3 20 OK 60

Signalization Warrant Descriptive 0 30 OK 0

Night-Time Hourly Pedestrian Volume 0 0 10 Refer to Table 1(B), note #2, to account for children and seniors OK 0

Intersecting Roadway Classification Descriptive 0 5 Refer to Table 1(B) for ratings. OK 0

Operating Speed or Posted Speed on Major Road (km/h) 100 4 5 Refer to Table 1(B), note #3 OK 20

Operating Speed on Minor Road (km/h) 50 0 5 Refer to Table 1(B), note #3 OK 0

110

ENVIRONMENTAL FACTOR

Lighted Developments within 150 m radius of intersection 0 0 5 Maximum of 4 quadrants OK 0

0

COLLISION HISTORY

Average Annual night-time collision frequency due to

inadequate lighting (collisions/yr, rounded to nearest whole # )

OR

Collision Rate over last 3 years, due to inadequate lighting (/MEV) 0 0 0 OK 0

Is the average ratio of all night to day collisions >= 1.5   (Y/N) n 0 OK

0

SUMMARY

Geometric Factors Subtotal

Operational Factor Subtotal

Environmental Factor Subtotal
Collision History Subtotal

TOTAL POINTS

template copyright

 

LIGHTING IS NOT WARRANTED

Check Intersection Signalization:

6

Environmental Factor Subtotal

110

0

Collision History Subtotal

OK

Either Use the two AADT inputs OR the Descriptive Signalization 

Warrant (Unused values should be set to Zero)  Refer to Table 

1(B) for description and rating values for signalization warrant.

Geometric Factors Subtotal

Operational Factors Subtotal

Transportation Association of Canada 2001

Intersection is not Signalized

YEAR 2041

 

 

0

116

Enter either the annual frequency (See Table 1(C), note #4)       

OR  the number of collisions / MEV                                                  

(Unused values should be set to Zero)  

0.0 0 0
OK 0

OK



HCM Unsignalized Intersection Capacity Analysis

3: NW 19 East Rd. & Hwy. 564:04 22/01/2016

Hwy. 564:04 & NW 19 East Quarterline Rd.  15/01/2016 2016 PM Peak Hour Existing Treatment With Development Synchro 8 Light Report

D. Paulichuk Page 1

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 137 29 2 87 17 1

Future Volume (Veh/h) 137 29 2 87 17 1

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 149 32 2 95 18 1

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 181 264 165

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 181 264 165

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 98 100

cM capacity (veh/h) 1394 724 879

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 181 97 19

Volume Left 0 2 18

Volume Right 32 0 1

cSH 1700 1394 731

Volume to Capacity 0.11 0.00 0.03

Queue Length 95th (m) 0.0 0.0 0.6

Control Delay (s) 0.0 0.2 10.1

Lane LOS A B

Approach Delay (s) 0.0 0.2 10.1

Approach LOS B

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 19.2% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: NW 19 East Rd. & Hwy. 564:04 22/01/2016

Hwy. 564:04 & NW 19 East Quarterline Rd.  15/01/2016 2021 PM Peak Hour Existing Treatment With Development Synchro 8 Light Report

D. Paulichuk Page 1

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 147 67 4 93 39 2

Future Volume (Veh/h) 147 67 4 93 39 2

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 160 73 4 101 42 2

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 233 306 196

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 233 306 196

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 94 100

cM capacity (veh/h) 1335 684 845

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 233 105 44

Volume Left 0 4 42

Volume Right 73 0 2

cSH 1700 1335 690

Volume to Capacity 0.14 0.00 0.06

Queue Length 95th (m) 0.0 0.1 1.6

Control Delay (s) 0.0 0.3 10.6

Lane LOS A B

Approach Delay (s) 0.0 0.3 10.6

Approach LOS B

Intersection Summary

Average Delay 1.3

Intersection Capacity Utilization 22.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: NW 19 East Rd. & Hwy. 564:04 22/01/2016

Hwy. 564:04 & NW 19 East Quarterline Rd.  15/01/2016 2026 PM Peak Hour Existing Treatment With Development Synchro 8 Light Report

D. Paulichuk Page 1

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 157 117 6 99 68 4

Future Volume (Veh/h) 157 117 6 99 68 4

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 171 127 7 108 74 4

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 298 356 234

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 298 356 234

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 88 100

cM capacity (veh/h) 1263 638 805

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 298 115 78

Volume Left 0 7 74

Volume Right 127 0 4

cSH 1700 1263 645

Volume to Capacity 0.18 0.01 0.12

Queue Length 95th (m) 0.0 0.1 3.3

Control Delay (s) 0.0 0.5 11.3

Lane LOS A B

Approach Delay (s) 0.0 0.5 11.3

Approach LOS B

Intersection Summary

Average Delay 1.9

Intersection Capacity Utilization 26.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: NW 19 East Rd. & Hwy. 564:04 22/01/2016

Hwy. 564:04 & NW 19 East Quarterline Rd.  15/01/2016 2031 PM Peak Hour Existing Treatment With Development Synchro 8 Light Report

D. Paulichuk Page 1

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 167 117 6 105 68 4

Future Volume (Veh/h) 167 117 6 105 68 4

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 182 127 7 114 74 4

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 309 374 246

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 309 374 246

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 88 99

cM capacity (veh/h) 1252 624 793

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 309 121 78

Volume Left 0 7 74

Volume Right 127 0 4

cSH 1700 1252 631

Volume to Capacity 0.18 0.01 0.12

Queue Length 95th (m) 0.0 0.1 3.4

Control Delay (s) 0.0 0.5 11.5

Lane LOS A B

Approach Delay (s) 0.0 0.5 11.5

Approach LOS B

Intersection Summary

Average Delay 1.9

Intersection Capacity Utilization 27.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: NW 19 East Rd. & Hwy. 564:04 22/01/2016

Hwy. 564:04 & NW 19 East Quarterline Rd.  15/01/2016 2041 PM Peak Hour Existing Treatment With Development Synchro 8 Light Report

D. Paulichuk Page 1

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 187 117 6 118 68 4

Future Volume (Veh/h) 187 117 6 118 68 4

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 203 127 7 128 74 4

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 330 408 266

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 330 408 266

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 88 99

cM capacity (veh/h) 1229 596 772

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 330 135 78

Volume Left 0 7 74

Volume Right 127 0 4

cSH 1700 1229 603

Volume to Capacity 0.19 0.01 0.13

Queue Length 95th (m) 0.0 0.1 3.5

Control Delay (s) 0.0 0.5 11.9

Lane LOS A B

Approach Delay (s) 0.0 0.5 11.9

Approach LOS B

Intersection Summary

Average Delay 1.8

Intersection Capacity Utilization 28.2% ICU Level of Service A

Analysis Period (min) 15



TRAFFIC IMPACT ASSESSMENT 

THE FAIRWAYS AT DELACOUR 
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APPENDIX C 
Hwy. 564:04 & Hwy. 791:04 

 
2014 – 2041 TURNING MOVEMENT DIAGRAMS 

 

 

 
 

 

 

 

 

  



 

 

  

Intersection of:  Hwy. 564:04 & Hwy. 791:04
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W. of Hwy. 9

Location AADT AADT AADT AADT AADT AADT AADT AADT AADT AADT AADT AADT AADT AADT AADT AADT AADT AADT AADT AADT AADT AADT AADT AADT

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Hwy. 564:04 480 660 690  680 690 1180 1230 1290 1340 1180 1170 1190 1190 1220 1400 1450 1430 1450 1420 1410 1420 1460 1460 8.88%

 0.50%

Hwy. 791:04 0.50%

Hwy. 564:04 WB 1.50%

Hwy. 564:04 EB 1.50%

Note:  Data obtained from Alberta Transportation at http://www.transportation.alberta.ca/2639.htm
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TURNING MOVEMENT ABBREVIATIONS a a a

NR: Traffic from North Turning Right b b b

NL: Traffic from North Turning Left c c c

NT: Traffic from North Proceeding Through d d d a

e e e b

SR: Traffic from South Turning Right c

SL: Traffic from South Turning Left d

ST: Traffic from South Proceeding Through e

ER: Traffic from East Turning Right

EL: Traffic from East Turning Left

ET: Traffic from East Proceeding Through

WR: Taffic from West Turning Right

WL: Traffic from West Turning Left

WT: Traffic from West Proceeding Through

TURNING MOVEMENT ABBREVIATIONS

AADT: Average Annual Daily Traffic 

Average daily traffic expressed as vehicles per day for period of 

January 1 to December 31 (365 days)

ASDT: Average Summer Daily Traffic 2041

Average daily traffic expressed as vehilces per day for period of 2014

May 1 to September 30 (153 days) 27
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Hwy. 564:04
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ET: Traffic from East Proceeding Through

WR: Taffic from West Turning Right

WL: Traffic from West Turning Left

WT: Traffic from West Proceeding Through

TURNING MOVEMENT ABBREVIATIONS

AADT: Average Annual Daily Traffic 

Average daily traffic expressed as vehicles per day for period of 

January 1 to December 31 (365 days)

ASDT: Average Summer Daily Traffic 2041

Average daily traffic expressed as vehilces per day for period of 2014

May 1 to September 30 (153 days) 27
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EL: Traffic from East Turning Left

ET: Traffic from East Proceeding Through

WR: Taffic from West Turning Right

WL: Traffic from West Turning Left

WT: Traffic from West Proceeding Through

TURNING MOVEMENT ABBREVIATIONS

AADT: Average Annual Daily Traffic 

Average daily traffic expressed as vehicles per day for period of 

January 1 to December 31 (365 days)

ASDT: Average Summer Daily Traffic 2041

Average daily traffic expressed as vehilces per day for period of 2014

May 1 to September 30 (153 days) 27
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This spreadsheet is to be used in conjunction with Illumination of Isolated Rural Intersections , Transportation Association of Canada, February 2001.

Please enter information in the cells with yellow background 

INTERSECTION  CHARACTERISTICS Date January 15, 2016

Hwy. 564:04 Main Road Other

Hwy. 791:04 Minor Road

City/Town

GEOMETRIC FACTORS
Value Rating Weight Comments Check Score

Channelization Rating Descriptive 0 Refer to Table 1(A) to determine rating value OK

Presence of raised channelization? ( Y / N ) n OK

Highest operating speed on raised, channelized approach (km/h) 50 5 OK

Channelization Factor OK 0

Approach Sight Distance on most constrained approach (%) 100 0 10 Relative to the recommended minimum sight distance OK 0

Posted Speed limit (in 10's of km/h) 100 OK

Radius of Horizontal Curve (m) T Enter "T" for tangent (no horizontal curve at the intersection) OK

Posted Speed Category =  0

Posted Speed Category = B 0

Posted Speed Category =  0

Posted Speed Category =  0

Horizontal Curvature Factor 0 5 OK 0

Angle of Intersection (10's of Degrees) 90 0 5 OK 0

Downhill Approach Grade (x.x%) 0.0 0 3 Rounded to nearest tenth of a percent OK 0

Number of Intersection Legs 4 2 3 Number of legs = 3 or more OK 6

6

OPERATIONAL FACTORS

Is the intersection signalized ?  ( Y/ N ) n Calculate the Signalization Warrant Factor

AADT on Major Road (2-way) 4999 3 10 OK 30

AADT on Minor Road (2-way) 853 1 20 OK 20

Signalization Warrant Descriptive 0 30 OK 0

Night-Time Hourly Pedestrian Volume 0 0 10 Refer to Table 1(B), note #2, to account for children and seniors OK 0

Intersecting Roadway Classification Descriptive 0 5 Refer to Table 1(B) for ratings. OK 0

Operating Speed or Posted Speed on Major Road (km/h) 100 4 5 Refer to Table 1(B), note #3 OK 20

Operating Speed on Minor Road (km/h) 80 3 5 Refer to Table 1(B), note #3 OK 15

85

ENVIRONMENTAL FACTOR

Lighted Developments within 150 m radius of intersection 0 0 5 Maximum of 4 quadrants OK 0

0

COLLISION HISTORY

Average Annual night-time collision frequency due to

inadequate lighting (collisions/yr, rounded to nearest whole # )

OR

Collision Rate over last 3 years, due to inadequate lighting (/MEV) 0 0 0 OK 0

Is the average ratio of all night to day collisions >= 1.5   (Y/N) n 0 OK

0

SUMMARY

Geometric Factors Subtotal

Operational Factor Subtotal

Environmental Factor Subtotal
Collision History Subtotal

TOTAL POINTS

template copyright

 

LIGHTING IS NOT WARRANTED

Check Intersection Signalization:

6

Environmental Factor Subtotal

85

0

Collision History Subtotal

OK

Either Use the two AADT inputs OR the Descriptive Signalization 

Warrant (Unused values should be set to Zero)  Refer to Table 

1(B) for description and rating values for signalization warrant.

Geometric Factors Subtotal

Operational Factors Subtotal

Transportation Association of Canada 2001

Intersection is not Signalized

YEAR 2031

 

 

0

91

Enter either the annual frequency (See Table 1(C), note #4)       

OR  the number of collisions / MEV                                                  

(Unused values should be set to Zero)  

0.0 0 0
OK 0

OK



This spreadsheet is to be used in conjunction with Illumination of Isolated Rural Intersections , Transportation Association of Canada, February 2001.

Please enter information in the cells with yellow background 

INTERSECTION  CHARACTERISTICS Date January 15, 2016

Hwy. 564:04 Main Road Other

Hwy. 791:04 Minor Road

City/Town

GEOMETRIC FACTORS
Value Rating Weight Comments Check Score

Channelization Rating Descriptive 0 Refer to Table 1(A) to determine rating value OK

Presence of raised channelization? ( Y / N ) n OK

Highest operating speed on raised, channelized approach (km/h) 50 5 OK

Channelization Factor OK 0

Approach Sight Distance on most constrained approach (%) 100 0 10 Relative to the recommended minimum sight distance OK 0

Posted Speed limit (in 10's of km/h) 100 OK

Radius of Horizontal Curve (m) T Enter "T" for tangent (no horizontal curve at the intersection) OK

Posted Speed Category =  0

Posted Speed Category = B 0

Posted Speed Category =  0

Posted Speed Category =  0

Horizontal Curvature Factor 0 5 OK 0

Angle of Intersection (10's of Degrees) 90 0 5 OK 0

Downhill Approach Grade (x.x%) 0.0 0 3 Rounded to nearest tenth of a percent OK 0

Number of Intersection Legs 4 2 3 Number of legs = 3 or more OK 6

6

OPERATIONAL FACTORS

Is the intersection signalized ?  ( Y/ N ) n Calculate the Signalization Warrant Factor

AADT on Major Road (2-way) 5854 4 10 OK 40

AADT on Minor Road (2-way) 1426 2 20 OK 40

Signalization Warrant Descriptive 0 30 OK 0

Night-Time Hourly Pedestrian Volume 0 0 10 Refer to Table 1(B), note #2, to account for children and seniors OK 0

Intersecting Roadway Classification Descriptive 0 5 Refer to Table 1(B) for ratings. OK 0

Operating Speed or Posted Speed on Major Road (km/h) 100 4 5 Refer to Table 1(B), note #3 OK 20

Operating Speed on Minor Road (km/h) 80 3 5 Refer to Table 1(B), note #3 OK 15

115

ENVIRONMENTAL FACTOR

Lighted Developments within 150 m radius of intersection 0 0 5 Maximum of 4 quadrants OK 0

0

COLLISION HISTORY

Average Annual night-time collision frequency due to

inadequate lighting (collisions/yr, rounded to nearest whole # )

OR

Collision Rate over last 3 years, due to inadequate lighting (/MEV) 0 0 0 OK 0

Is the average ratio of all night to day collisions >= 1.5   (Y/N) n 0 OK

0

SUMMARY

Geometric Factors Subtotal

Operational Factor Subtotal

Environmental Factor Subtotal
Collision History Subtotal

TOTAL POINTS

template copyright

REVIEW SITE AND COLLISIONS TO DETERMINE LIGHTING TYPE      

( PARTIAL OR DELINEATION )

ILLUMINATION WARRANTED

Check Intersection Signalization:

6

Environmental Factor Subtotal

115

0

Collision History Subtotal

OK

Either Use the two AADT inputs OR the Descriptive Signalization 

Warrant (Unused values should be set to Zero)  Refer to Table 

1(B) for description and rating values for signalization warrant.

Geometric Factors Subtotal

Operational Factors Subtotal

Transportation Association of Canada 2001

Intersection is not Signalized

YEAR 2041

 

 

0

121

Enter either the annual frequency (See Table 1(C), note #4)       

OR  the number of collisions / MEV                                                  

(Unused values should be set to Zero)  

0.0 0 0
OK 0

OK



HCM Unsignalized Intersection Capacity Analysis

3: Hwy. 791:04 & Hwy. 564:04 22/01/2016

Hwy. 564:04 & Hwy. 791:04  15/01/2016 2016 PM Peak Hour Existing Treatment With Development Synchro 8 Light Report

D. Paulichuk Page 1

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 164 24 6 97 7 2

Future Volume (Veh/h) 164 24 6 97 7 2

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 178 26 7 105 8 2

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 204 310 191

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 204 310 191

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 99 100

cM capacity (veh/h) 1368 679 851

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 204 112 10

Volume Left 0 7 8

Volume Right 26 0 2

cSH 1700 1368 707

Volume to Capacity 0.12 0.01 0.01

Queue Length 95th (m) 0.0 0.1 0.3

Control Delay (s) 0.0 0.5 10.2

Lane LOS A B

Approach Delay (s) 0.0 0.5 10.2

Approach LOS B

Intersection Summary

Average Delay 0.5

Intersection Capacity Utilization 20.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: Hwy. 791:04 & Hwy. 564:04 22/01/2016

Hwy. 564:04 & Hwy. 791:04  15/01/2016 2021 PM Peak Hour Existing Treatment With Development Synchro 8 Light Report

D. Paulichuk Page 1

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 212 25 6 125 7 2

Future Volume (Veh/h) 212 25 6 125 7 2

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 230 27 7 136 8 2

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 257 394 244

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 257 394 244

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 99 100

cM capacity (veh/h) 1308 608 795

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 257 143 10

Volume Left 0 7 8

Volume Right 27 0 2

cSH 1700 1308 638

Volume to Capacity 0.15 0.01 0.02

Queue Length 95th (m) 0.0 0.1 0.4

Control Delay (s) 0.0 0.4 10.7

Lane LOS A B

Approach Delay (s) 0.0 0.4 10.7

Approach LOS B

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 23.0% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: Hwy. 791:04 & Hwy. 564:04 22/01/2016

Hwy. 564:04 & Hwy. 791:04  15/01/2016 2026 PM Peak Hour Existing Treatment With Development Synchro 8 Light Report

D. Paulichuk Page 1

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 272 25 6 160 7 2

Future Volume (Veh/h) 272 25 6 160 7 2

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 296 27 7 174 8 2

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 323 498 310

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 323 498 310

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 98 100

cM capacity (veh/h) 1237 529 731

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 323 181 10

Volume Left 0 7 8

Volume Right 27 0 2

cSH 1700 1237 560

Volume to Capacity 0.19 0.01 0.02

Queue Length 95th (m) 0.0 0.1 0.4

Control Delay (s) 0.0 0.4 11.5

Lane LOS A B

Approach Delay (s) 0.0 0.4 11.5

Approach LOS B

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 26.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: Hwy. 791:04 & Hwy. 564:04 22/01/2016

Hwy. 564:04 & Hwy. 791:04  15/01/2016 2031 PM Peak Hour Existing Treatment With Development Synchro 8 Light Report

D. Paulichuk Page 1

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 281 50 7 166 23 2

Future Volume (Veh/h) 281 50 7 166 23 2

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 305 54 8 180 25 2

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 359 528 332

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 359 528 332

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 95 100

cM capacity (veh/h) 1200 507 710

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 359 188 27

Volume Left 0 8 25

Volume Right 54 0 2

cSH 1700 1200 518

Volume to Capacity 0.21 0.01 0.05

Queue Length 95th (m) 0.0 0.2 1.3

Control Delay (s) 0.0 0.4 12.3

Lane LOS A B

Approach Delay (s) 0.0 0.4 12.3

Approach LOS B

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 28.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: Hwy. 791:04 & Hwy. 564:04 22/01/2016

Hwy. 564:04 & Hwy. 791:04  15/01/2016 2041 PM Peak Hour Existing Treatment With Development Synchro 8 Light Report

D. Paulichuk Page 1

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 301 80 7 178 41 2

Future Volume (Veh/h) 301 80 7 178 41 2

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 327 87 8 193 45 2

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 414 580 370

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 414 580 370

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 90 100

cM capacity (veh/h) 1145 474 675

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 414 201 47

Volume Left 0 8 45

Volume Right 87 0 2

cSH 1700 1145 480

Volume to Capacity 0.24 0.01 0.10

Queue Length 95th (m) 0.0 0.2 2.6

Control Delay (s) 0.0 0.4 13.3

Lane LOS A B

Approach Delay (s) 0.0 0.4 13.3

Approach LOS B

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 31.3% ICU Level of Service A

Analysis Period (min) 15



TRAFFIC IMPACT ASSESSMENT 

THE FAIRWAYS AT DELACOUR 

           W 1/2 of 19-25-27-W4M 

        Highway 564:04 & Highway 791:04   

          Rockyview County 
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APPENDIX D 
Hwy. 791:04 & SW Development Access 

 
2014 – 2041 TURNING MOVEMENT DIAGRAMS 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

  

Intersection of:  Highway791:04 & SW Development Access

   

N

a

b S

c a a a

d b b b

e c c c

d d d

e e e

0 a

0 b

0 0 c

0 d

0 e

0 a a 0

0 b  b 0

0 0 0 c c 0 0

0 d d 0
Vol. % 0 e e 0

A - Passenger Vehicle 0 #DIV/0! Vol. %

B - Recreational Vehicle 0 #DIV/0! 0 a a 0 0 #DIV/0!
C - Bus 0 #DIV/0! 0 b b 0 0 #DIV/0!
D - Single Unit Truck 0 #DIV/0! 0 0 c c 0 0 0 #DIV/0!
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TURNING MOVEMENT ABBREVIATIONS

AADT: Average Annual Daily Traffic 

Average daily traffic expressed as vehicles per day for period of 

January 1 to December 31 (365 days)

ASDT: Average Summer Daily Traffic

Average daily traffic expressed as vehilces per day for period of

May 1 to September 30 (153 days)
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AADT: Average Annual Daily Traffic 

Average daily traffic expressed as vehicles per day for period of 
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ASDT: Average Summer Daily Traffic 2041
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This spreadsheet is to be used in conjunction with Illumination of Isolated Rural Intersections , Transportation Association of Canada, February 2001.

Please enter information in the cells with yellow background 

INTERSECTION  CHARACTERISTICS Date January 15, 2016

Hwy. 791:04 Main Road Other

SW Development Access Minor Road

City/Town

GEOMETRIC FACTORS
Value Rating Weight Comments Check Score

Channelization Rating Descriptive 0 Refer to Table 1(A) to determine rating value OK

Presence of raised channelization? ( Y / N ) n OK

Highest operating speed on raised, channelized approach (km/h) 50 5 OK

Channelization Factor OK 0

Approach Sight Distance on most constrained approach (%) 100 0 10 Relative to the recommended minimum sight distance OK 0

Posted Speed limit (in 10's of km/h) 100 OK

Radius of Horizontal Curve (m) T Enter "T" for tangent (no horizontal curve at the intersection) OK

Posted Speed Category =  0

Posted Speed Category = B 0

Posted Speed Category =  0

Posted Speed Category =  0

Horizontal Curvature Factor 0 5 OK 0

Angle of Intersection (10's of Degrees) 90 0 5 OK 0

Downhill Approach Grade (x.x%) 0.0 0 3 Rounded to nearest tenth of a percent OK 0

Number of Intersection Legs 4 2 3 Number of legs = 3 or more OK 6

6

OPERATIONAL FACTORS

Is the intersection signalized ?  ( Y/ N ) n Calculate the Signalization Warrant Factor

AADT on Major Road (2-way) 1074 1 10 OK 10

AADT on Minor Road (2-way) 1106 2 20 OK 40

Signalization Warrant Descriptive 0 30 OK 0

Night-Time Hourly Pedestrian Volume 0 0 10 Refer to Table 1(B), note #2, to account for children and seniors OK 0

Intersecting Roadway Classification Descriptive 0 5 Refer to Table 1(B) for ratings. OK 0

Operating Speed or Posted Speed on Major Road (km/h) 100 4 5 Refer to Table 1(B), note #3 OK 20

Operating Speed on Minor Road (km/h) 50 0 5 Refer to Table 1(B), note #3 OK 0

70

ENVIRONMENTAL FACTOR

Lighted Developments within 150 m radius of intersection 0 0 5 Maximum of 4 quadrants OK 0

0

COLLISION HISTORY

Average Annual night-time collision frequency due to

inadequate lighting (collisions/yr, rounded to nearest whole # )

OR

Collision Rate over last 3 years, due to inadequate lighting (/MEV) 0 0 0 OK 0

Is the average ratio of all night to day collisions >= 1.5   (Y/N) n 0 OK

0

SUMMARY

Geometric Factors Subtotal

Operational Factor Subtotal

Environmental Factor Subtotal
Collision History Subtotal

TOTAL POINTS

template copyright

Transportation Association of Canada 2001

Intersection is not Signalized

YEAR 2041

 

 

0

76

Enter either the annual frequency (See Table 1(C), note #4)       

OR  the number of collisions / MEV                                                  

(Unused values should be set to Zero)  

0.0 0 0
OK 0

OK

Either Use the two AADT inputs OR the Descriptive Signalization 

Warrant (Unused values should be set to Zero)  Refer to Table 

1(B) for description and rating values for signalization warrant.

Geometric Factors Subtotal

Operational Factors Subtotal

 

LIGHTING IS NOT WARRANTED

Check Intersection Signalization:

6

Environmental Factor Subtotal

70

0

Collision History Subtotal

OK



HCM Unsignalized Intersection Capacity Analysis

3: Hwy. 791:04 & SW Dev. Access 22/01/2016

Hwy. 791:04 & Hwy. SW Development Access  15/01/2016 2031 PM Peak Hour Existing Treatment With DevelopmentSynchro 8 Light Report

D. Paulichuk Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 6 15 5 11 24 17

Future Volume (Veh/h) 6 15 5 11 24 17

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 7 16 5 12 26 18

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 81 11 17

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 81 11 17

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 99 98

cM capacity (veh/h) 906 1070 1600

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 23 17 44

Volume Left 7 0 26

Volume Right 16 12 0

cSH 1014 1700 1600

Volume to Capacity 0.02 0.01 0.02

Queue Length 95th (m) 0.6 0.0 0.4

Control Delay (s) 8.6 0.0 4.4

Lane LOS A A

Approach Delay (s) 8.6 0.0 4.4

Approach LOS A

Intersection Summary

Average Delay 4.6

Intersection Capacity Utilization 18.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: Hwy. 791:04 & SW Dev. Access 22/01/2016

Hwy. 791:04 & Hwy. SW Development Access  15/01/2016 2041 PM Peak Hour Existing Treatment With DevelopmentSynchro 8 Light Report

D. Paulichuk Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 12 27 8 20 46 19

Future Volume (Veh/h) 12 27 8 20 46 19

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 13 29 9 22 50 21

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 141 20 31

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 141 20 31

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 97 97

cM capacity (veh/h) 825 1058 1582

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 42 31 71

Volume Left 13 0 50

Volume Right 29 22 0

cSH 973 1700 1582

Volume to Capacity 0.04 0.02 0.03

Queue Length 95th (m) 1.1 0.0 0.8

Control Delay (s) 8.9 0.0 5.2

Lane LOS A A

Approach Delay (s) 8.9 0.0 5.2

Approach LOS A

Intersection Summary

Average Delay 5.2

Intersection Capacity Utilization 20.3% ICU Level of Service A

Analysis Period (min) 15



TRAFFIC IMPACT ASSESSMENT 

THE FAIRWAYS AT DELACOUR 

           W 1/2 of 19-25-27-W4M 

        Highway 564:04 & Highway 791:04   
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APPENDIX E 
Hwy. 791:04 & Golf Course Access 

 
2014 – 2041 TURNING MOVEMENT DIAGRAMS 

 

 

 
 

  



 

 

  

Intersection of:  Highway791:04 & Golf Course Access
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WR: Taffic from West Turning Right

WL: Traffic from West Turning Left

WT: Traffic from West Proceeding Through

TURNING MOVEMENT ABBREVIATIONS

AADT: Average Annual Daily Traffic 

Average daily traffic expressed as vehicles per day for period of  
January 1 to December 31 (365 days)
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ASDT: Average Summer Daily Traffic 1

Average daily traffic expressed as vehilces per day for period of

May 1 to September 30 (153 days)
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N

a

b S

c a a a

d b b b

e c c c

d d d

e e e

0 a

0 b

0 0 c

0 d

0 e

0 a a 7

0 b  b 0

0 0 0 c c 0 7

0 d d 0

Vol. % 0 e e 0

A - Passenger Vehicle 0 #DIV/0!  Vol. %

B - Recreational Vehicle 0 #DIV/0! 0 a a 7 16 100.0
C - Bus 0 #DIV/0! 0 b b 0 0 0.0
D - Single Unit Truck 0 #DIV/0! 0 0 c c 0 7 0 0.0
E - Tractor Trailer Unit 0 #DIV/0! 0 d d 0 0 0.0

0 e e 0 0 0.0

0 a a 0

0 b b 0

0 0 c c 0 0 9

0 d d 0

0 e e 0

a 2

b 0
c 0 2
d 0
e 0

TURNING MOVEMENT ABBREVIATIONS a a a

NR: Traffic from North Turning Right b b b

NL: Traffic from North Turning Left c c c

NT: Traffic from North Proceeding Through d d d a

e e e b

SR: Traffic from South Turning Right c

SL: Traffic from South Turning Left d

ST: Traffic from South Proceeding Through e

ER: Traffic from East Turning Right

EL: Traffic from East Turning Left

ET: Traffic from East Proceeding Through

WR: Taffic from West Turning Right

WL: Traffic from West Turning Left

WT: Traffic from West Proceeding Through

TURNING MOVEMENT ABBREVIATIONS

AADT: Average Annual Daily Traffic 

Average daily traffic expressed as vehicles per day for period of 

January 1 to December 31 (365 days)

ASDT: Average Summer Daily Traffic

Average daily traffic expressed as vehilces per day for period of

May 1 to September 30 (153 days)
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Total 79

E - Tractor Trailer Unit 0 0.0

SOUTH LEG ON

0

0 0.0

0.0

0

C - Bus

B - Recreational Vehicle 0

48

Vehicle Type

79

C - Bus

Hwy. 791:04

0

0

0 0

0

16

1

0 0 0

0

1

16Total

Golf Course Acc.

31

D - Single Unit Truck

E - Tractor Trailer Unit

Vehicle Type
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B - Recreational Vehicle

Turning Movement Summary Diagram

A - Passenger Vehicle 89 100.0

Vehicle Type Vol.

Hwy.791:04

0.0

0

89

0

29

0

Total

0

89

0

35

0

0

0

54
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d d d

e e e
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a a 191
b  b 0

0 0 c c 0 191

d d 0

Vol. % e e 0

A - Passenger Vehicle 0 #DIV/0! Vol. %

B - Recreational Vehicle 0 #DIV/0! a a 382 100.0
C - Bus 0 #DIV/0! b b 0 0.0
D - Single Unit Truck 0 #DIV/0! 0 c c 153 0 0.0
E - Tractor Trailer Unit 0 #DIV/0! d d 0 0.0

e e 0 0.0

0 a a

0 b b

0 0 c c 0 191

0 d d

0 e e

a

b

c 38
d

e

TURNING MOVEMENT ABBREVIATIONS a a a

NR: Traffic from North Turning Right b b b

NL: Traffic from North Turning Left c c c

NT: Traffic from North Proceeding Through d d d a

e e e b

SR: Traffic from South Turning Right c

SL: Traffic from South Turning Left d

ST: Traffic from South Proceeding Through e

ER: Traffic from East Turning Right

EL: Traffic from East Turning Left

ET: Traffic from East Proceeding Through

WR: Taffic from West Turning Right

WL: Traffic from West Turning Left

WT: Traffic from West Proceeding Through

TURNING MOVEMENT ABBREVIATIONS

AADT: Average Annual Daily Traffic 

Average daily traffic expressed as vehicles per day for period of 

January 1 to December 31 (365 days)

ASDT: Average Summer Daily Traffic 2041

Average daily traffic expressed as vehilces per day for period of 2014

May 1 to September 30 (153 days) 27
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550

0

Turning Movement Summary Diagram

A - Passenger Vehicle 1406 -

Hwy.791:04

B - Recreational Vehicle 0

Vehicle Type Vol.

382Total

Golf Course Acc.
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D - Single Unit Truck

E - Tractor Trailer Unit
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e e e
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a a 9
b  b 0

0 0 c c 0 9

d d 0

Vol. % e e 0

A - Passenger Vehicle 0 #DIV/0! Vol. %

B - Recreational Vehicle 0 #DIV/0! a a 20 32 100.0
C - Bus 0 #DIV/0! b b 0 0 0.0
D - Single Unit Truck 0 #DIV/0! 0 c c 0 20 0 0.0
E - Tractor Trailer Unit 0 #DIV/0! d d 0 0 0.0

e e 0 0 0.0

0 a a 0

0 b b 0

0 0 c c 0 0 23

0 d d 0

0 e e 0
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b 0
c 0 3
d 0
e 0

TURNING MOVEMENT ABBREVIATIONS a a a

NR: Traffic from North Turning Right b b b

NL: Traffic from North Turning Left c c c

NT: Traffic from North Proceeding Through d d d a

e e e b

SR: Traffic from South Turning Right c

SL: Traffic from South Turning Left d

ST: Traffic from South Proceeding Through e

ER: Traffic from East Turning Right

EL: Traffic from East Turning Left

ET: Traffic from East Proceeding Through

WR: Taffic from West Turning Right

WL: Traffic from West Turning Left

WT: Traffic from West Proceeding Through

TURNING MOVEMENT ABBREVIATIONS

AADT: Average Annual Daily Traffic 

Average daily traffic expressed as vehicles per day for period of 

January 1 to December 31 (365 days)

ASDT: Average Summer Daily Traffic 2041

Average daily traffic expressed as vehilces per day for period of 2014

May 1 to September 30 (153 days) 27
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Turning Movement Summary Diagram

A - Passenger Vehicle 92 100.0

Hwy.791:04
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TURNING MOVEMENT ABBREVIATIONS a a a
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NT: Traffic from North Proceeding Through d d d a
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ER: Traffic from East Turning Right

EL: Traffic from East Turning Left

ET: Traffic from East Proceeding Through

WR: Taffic from West Turning Right

WL: Traffic from West Turning Left

WT: Traffic from West Proceeding Through

TURNING MOVEMENT ABBREVIATIONS

AADT: Average Annual Daily Traffic 

Average daily traffic expressed as vehicles per day for period of 

January 1 to December 31 (365 days)

ASDT: Average Summer Daily Traffic 2041

Average daily traffic expressed as vehilces per day for period of 2014

May 1 to September 30 (153 days) 27
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This spreadsheet is to be used in conjunction with Illumination of Isolated Rural Intersections , Transportation Association of Canada, February 2001.

Please enter information in the cells with yellow background 

INTERSECTION  CHARACTERISTICS Date January 15, 2016

Hwy. 791:04 Main Road Other

Golf Course Access Minor Road

City/Town

GEOMETRIC FACTORS
Value Rating Weight Comments Check Score

Channelization Rating Descriptive 0 Refer to Table 1(A) to determine rating value OK

Presence of raised channelization? ( Y / N ) n OK

Highest operating speed on raised, channelized approach (km/h) 50 5 OK

Channelization Factor OK 0

Approach Sight Distance on most constrained approach (%) 100 0 10 Relative to the recommended minimum sight distance OK 0

Posted Speed limit (in 10's of km/h) 100 OK

Radius of Horizontal Curve (m) T Enter "T" for tangent (no horizontal curve at the intersection) OK

Posted Speed Category =  0

Posted Speed Category = B 0

Posted Speed Category =  0

Posted Speed Category =  0

Horizontal Curvature Factor 0 5 OK 0

Angle of Intersection (10's of Degrees) 90 0 5 OK 0

Downhill Approach Grade (x.x%) 0.0 0 3 Rounded to nearest tenth of a percent OK 0

Number of Intersection Legs 4 2 3 Number of legs = 3 or more OK 6

6

OPERATIONAL FACTORS

Is the intersection signalized ?  ( Y/ N ) n Calculate the Signalization Warrant Factor

AADT on Major Road (2-way) 1406 1 10 OK 10

AADT on Minor Road (2-way) 382 0 20 OK 0

Signalization Warrant Descriptive 0 30 OK 0

Night-Time Hourly Pedestrian Volume 0 0 10 Refer to Table 1(B), note #2, to account for children and seniors OK 0

Intersecting Roadway Classification Descriptive 0 5 Refer to Table 1(B) for ratings. OK 0

Operating Speed or Posted Speed on Major Road (km/h) 100 4 5 Refer to Table 1(B), note #3 OK 20

Operating Speed on Minor Road (km/h) 50 0 5 Refer to Table 1(B), note #3 OK 0

30

ENVIRONMENTAL FACTOR

Lighted Developments within 150 m radius of intersection 0 0 5 Maximum of 4 quadrants OK 0

0

COLLISION HISTORY

Average Annual night-time collision frequency due to

inadequate lighting (collisions/yr, rounded to nearest whole # )

OR

Collision Rate over last 3 years, due to inadequate lighting (/MEV) 0 0 0 OK 0

Is the average ratio of all night to day collisions >= 1.5   (Y/N) n 0 OK

0

SUMMARY

Geometric Factors Subtotal

Operational Factor Subtotal

Environmental Factor Subtotal
Collision History Subtotal

TOTAL POINTS

template copyright

Transportation Association of Canada 2001

Intersection is not Signalized

YEAR 2041

 

 

0

36

Enter either the annual frequency (See Table 1(C), note #4)       

OR  the number of collisions / MEV                                                  

(Unused values should be set to Zero)  

0.0 0 0
OK 0

OK

Either Use the two AADT inputs OR the Descriptive Signalization 

Warrant (Unused values should be set to Zero)  Refer to Table 

1(B) for description and rating values for signalization warrant.

Geometric Factors Subtotal

Operational Factors Subtotal

 

LIGHTING IS NOT WARRANTED

Check Intersection Signalization:

6

Environmental Factor Subtotal

30

0

Collision History Subtotal

OK



HCM Unsignalized Intersection Capacity Analysis

3: Hwy. 791:04 & Golf Course Access 22/01/2016

Hwy. 791:04 & Golf Course Access  15/01/2016 2031 PM Peak Hour Existing Treatment With Development Synchro 8 Light Report

D. Paulichuk Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 2 4 20 2 15 40

Future Volume (Veh/h) 2 4 20 2 15 40

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 4 22 2 16 43

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 98 23 24

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 98 23 24

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 99

cM capacity (veh/h) 892 1054 1591

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 6 24 59

Volume Left 2 0 16

Volume Right 4 2 0

cSH 994 1700 1591

Volume to Capacity 0.01 0.01 0.01

Queue Length 95th (m) 0.1 0.0 0.2

Control Delay (s) 8.6 0.0 2.0

Lane LOS A A

Approach Delay (s) 8.6 0.0 2.0

Approach LOS A

Intersection Summary

Average Delay 1.9

Intersection Capacity Utilization 19.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: Hwy. 791:04 & Golf Course Access 22/01/2016

Hwy. 791:04 & Golf Course Access  15/01/2016 2041 PM Peak Hour Existing Treatment With Development Synchro 8 Light Report

D. Paulichuk Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 3 10 35 4 22 64

Future Volume (Veh/h) 3 10 35 4 22 64

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 11 38 4 24 70

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 158 40 42

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 158 40 42

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 99 98

cM capacity (veh/h) 820 1031 1567

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 14 42 94

Volume Left 3 0 24

Volume Right 11 4 0

cSH 977 1700 1567

Volume to Capacity 0.01 0.02 0.02

Queue Length 95th (m) 0.3 0.0 0.4

Control Delay (s) 8.7 0.0 2.0

Lane LOS A A

Approach Delay (s) 8.7 0.0 2.0

Approach LOS A

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 21.4% ICU Level of Service A

Analysis Period (min) 15


