
THE COUNTY OF VERMILION RIVER IN THE PROVINCE OF ALBERTA 

BYLAW 12-12 

A bylaw of the County of Vermilion River in the Province of Alberta to adopt the Industrial 
Area Structure Plan at NW-l0-50-1-W41-2-07406S1 

WHEREAS t he Council of the County of Vermilion Rive r deems it to be in the public 
interest to adopt the Indust rial Area St ructure Plan for the NW-IO-SO-l­

W4 Lot 1 Block 2 Plan 0740651, 

NOW THEREFORE be it resolved that the Counci l of the County of Vermilion River, duly 

assembled, he reby enacts as fo llows: 

1. That the Industrial Area Structure Plan for the NW-IO-SO-I-W4 Lot 1 Block 2 
Plan 0740651, being Schedule "A" attached to and form ing part of th is By­
Law, be adopted. 

SHOULD any provision of this Bylaw be determined to be invalid, then such provisions shall be 

severed and the remaining bylaw shall be maintained. 

THIS Bylaw shall come into force and effect upon receiv ing third and f inal reading and having 
been signed by the Reeve and Chief Administrative Officer. 

22 fld L/ 
Read a Ii rst time th is -''''-'_''-___ day 01 _-,I",--"a,-,L"'('l-I _ _ _ ~' 2012 

Advertised the ~ dayol .J-;10e . 2012 AND the~ dayof Tune 

2012 in the Uoydrn, (Ish .. r()pr;dl(lf) fuus-/(r. 

/2 m J J PUBLIC HEARING held the _--'--'''---___ day oLl.! Ot' ,2012 at __ p.m. 

READ A SECON D TIME THIS I Zl-h DAY OF_--,.J",-,vl"-,-n-",,,e.-~ __ ~. 20 12. 

READ A THIRD TIME AND FINALLY PASSED THIS t2ffl DAY OF . T Litle:... 

SIGNED by the Reeve and Chief Administrative Officer this 1L day of ...- J;,( V\. " 

.2012. 

,2012. 

RATIVE OFFICER 
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1. Development Concept 

This Area Structural Plan outlines the proposed lot layout of 40 acres of land located at 
NW 14 sec 10-50-1 W4. The area has been zoned identified for Industrial & Commercial 
Business uses. Specific zoning information is included in Section 6 of this package. 

Please refer to: "Surface Water Assessment for Sand Control Systems Ltd. Industrial 
Development" Document "S ubmitted by: AMEC Envirorunent & lnfi'astructure" in 
AttaclU11ent A: Bar Engineering: Page Appendix A- I, A-2 and A-3 for the Conceptual 
Diagram shows the entire section and current detail plans elements. 

2. Transportation Considemtions 

a. External Roads 

Sand Control Systems Ltd. Road infrastructure via Range road 13 & TWP road 502 . 
Please refer to Attachment 13: Traffic Impact Assessment 

b. Internal Roads 

The internal road design consists of the development of access roads that will run from 
range road 13. The internal road design wi ll be built to county specifications, graveled 
and is to become part of the County ofYcrmilion River grid road system. Water will be 
managed as run off [rom the road ditches to the water retention pond. 

3. Utilities and Ser-vicing 

a. Pov.ler 

The location will be serviced by ATCO Electric via both underground and overhead 
service. Area has been staked. Three phase power was brought to site when the original 
site was developed. Sand Control Systems is currently sub-dividing the remaining 
property into five parcels with power available on all si tes. 

b. Natural Gas 

The location will be serviced by ATCO Gas. Natural Gas is currently located on the 
propelty with a main line located on easement on the N0I1h and West side of the 
property. TillS line is available fo r tying into and has been in discussion with the gas 
utility regarding upsizing. 

c. Telephone 
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Telephone servicing is available by Te lus via underground on the West side of the 
property to be extended to all subdivided properties . 

d. Water 

All locations wi ll be serviced by private wells or ifrequired, water wi ll be hauled from 
L1oydminster. Water expected volume of200 ga l/day. Installation of water / sewage / 
holding tanks; County of Vermilion Plumbing permit will be secured. 

e. Sewage 

The sewage system fo r the location wi ll be in the form of private holding tanks 
Installation of water / sewage / holding tanks ; County of Venn ilion Plumbing permit will 
be secured. 

f. Garbage 

Garbage will be hauled to L10ydminster via QuikPick or some other disposal company. 

g. Drainage 

The County has been provided with the relevant information fo r Alberta Environment 
Approvals. The approvals will allow for the construction, operation and maintenance of 
the drainage chalUlels current ly servicing the area. There will be a drain pond that wi ll 
store 97% of the site run off that will discharge at a controlled rate by a pump system. [t 
will be graded as to not adversely affect the drainage system . Please refer to Attachment 
B: Hal' Engineering report 

4. Backg,-olllld and Staging 

The Area Structure Plan for NW v.. Sec 10-50-1 W4 is being submitted to Council for the 
approval ofthe application to acknowledge the finalized layout of this site . The si te has 
been previously snbdi vided to allow for Industrial and Business developments to occur 
across from the L10ydminster AirpOit. This application to further sub-divide is shown on 
the map attached. Please refer to Figure I: Plan of Proposed Subd ivision . The intension 
of this Area Structural Plan is to show the finali zed layout of this site. 

a. History 

The site NW v.. Sec 10-50-1 W4 was subdivided and re-zoned from farm land about 5 
years ago. Three phase power was brought to the site when the original site was 
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developed by Sand Control Systems Ltc!. Sand Control Systems is currently sub-dividing 
the remaining property into five parcels. 

b. Staging 

• Phase 1 consists of beginning of construction of roads, ditches, storm 
water pond, berm and drainage. 

• Phase 2 consists of the completion of construction of roads, ditches, 
build-up of lower lying lanc!, storm water pond, well, berm, drainage 
and holding tanks. 

5. Site Information 

a. Existing Sand Control Systems property information. Please refer to 
Attachm ent C: Sa nd Control SvstCIllS Ltd. Maps and Building Plans 

b. Additional Existing features. The road down the middle. berm between 
property, fence on berm and berm against Airport road. 

c. Adjacent Land Uses: 
• North ~ Airport Road; Airport Facility 
• East ~ Residential area; trailer park! acreage 
• South - Farmland 
• West ~ Industrial site, farm land and trucking yard 

6. Zoning 

The section is zoned as "M'· lndustrial. The finali zed intent of this section is for Industri al 
and Business. The zoning information is also included. Please refer to Figurc 2: 
Ind ustrilil Development (IV.D. District and Figure 3: NW-IO-SO-IW4 Zoned (M) 

7. Fit'e PI'olection 

FIRE DISTRICT: Blackfoot 

Firefighting serv ices of the area in-and-around the development are under the jurisdiction 
of the vo lunteer Fire Depal1ment located in Blackfoot. There are two large water storage 
ponds proposed on site. 

8. Attachments (Maps and Diagrams) 

• Figure I: Plan of Proposed Subdivision 
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• Figure 2: Industrial Development (M) District 

• Figure 3: NW-IO-50- IW4Zoned (M) 

• Attachment A: Bar Engineering 

• Attaclmlent B: Traffic Impact Assessment 

• Attaclunent C: Sand Control Systems Ltd. Site and Building Plans 

• 
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6.3.7 Industrial Development (M) District 

The Purpose ofthis District is to allow the development of industries which require large tracts 
ofland and which may not be appropriate to develop within an urban municipality. 

I. DISTRICT BOUNDARIES 

This District complises all the land in the County of Vermilion Rjver as indicated on the 
Land Use District Map - Schedule C. 

2. PERMITTED USES 

Amended By 
Bylaw No. 

09-31 

a. Farming 
b. Light industry 
c. Manufacturing 

Amended By 
Bylaw No. 

09-31 

ca. Medium industry 
d. Storage 
e. Warehousing 
f Buildings and uses accessory to pennitted uses 

3. DISCRETIONARY USES 

Amended By 
Bylaw No. 

09-31 

a. 
b. 
c. 

Auto wreckers 
Heavy Industry 
Offices 

d. Primary manufacture of: 
I. gravel, including its crushing 
11. metals 
iii. wood 
iv. natural gas and its derivatives 

e. Public utilities 
f. Sewage treatment facilities and sewage disposal plants 
g. The following uses provided that they are unlikely to have restrictive effects upon 

the development of the industJial area and are compatible with the industrial uses: 
1. commercial uses 
11 . municipal uses 
iii. offices 
iv. recreational uses 

h. Other uses which, in the opinion of the Development Autholity, are similar to the 
above mentioned pennitted and discretionary uses 

i. Buildings and uses accessory to discretionary uses 

4. REGULATIONS 

1. All site regulations and requirements shall be based upon the type of industrial 
development proposed, and shall be at the discretion of the Development 
Authority. 
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2. Some developments may produce, directly or indirectly, noise, odour, fumes, 
dust, smoke wlsightly appearance, or other effects that may be detrimental to 
other land uses in or outside this District. These uses may be restricted by the 
Development AuthOlity to particular areas of the District, or may be subject to 
special regulations Or conditions of approval. 
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t: 780.875.1683/6004 - 50th Avenue 
r: 780.875.2728 Uoycminster, AS 

Y/\'A'I.bareflg.vJ T9V 2TS 

BAR Project No.: 11-202~· 

Alberta Environment - Regulatory Approvals Centre 
Main Floor Oxbridge Place 
9820 - 106 Street 
Edmonton, Alberia 
T5K 2G6 

To whom it may concern: 

'12 April 2012 

Re: Alberta Environment (AENV) Application under the Water Act for Approval 
SUi-face Water Management Plan 
Sand Goniro! Systems Ltd. - Industrial Subdivision 
NW '114·, Sec. '10, TWI), 50, Rge. 1, W4·1\Il - County of Vermi lion River 

On behalf of Sand Control Systems Ltd" BAR Engineering Co. Lid. (BAR) is pleased to submit 
the attached Application under the Water Act for Approval. Supporting the application are the 
fo llowing documents: 

o BAR Issued for Approval (IFA) drawing set, Drawing No.: 11 -2024 REV'l.dwg, Cover 
Page and 7 Sheets; and 

o AMEC Environment & Infrastructure (AMEC) Report, "Surface Water Assessment for 
Sand Control Systems Ltd.; Industrial Development; NW 10-50-'I-W4M; County of 
Vermilion River; April 20'12; EWW35". 

Tile applicant is Sand Control Systems Ltd. as outlined in the attached form. 

Yours tru ly. 
BAR j'Sn9jfo)\erin!{C\li. Ltd. 

- seV~Jc(~ - -
Rick q:;oUinS;P. Eng.~ 
Mun i~ ipal Engineering Manager 

Attachment: AENV Application under the Water Act for Approval 
AMEC April 20'12 Report 
BAR Drawing No.: 11-2024 REV1.dwg (Cover Page and 7 Sheets) 

cc Sand Control Systems Ltd. - Wayne King 
County of Vermilion River - Roger Garneli 

\ 
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SUFtFACE WATER ASSESSI1IlENT FOR 
SAI~D CONTROL SYSTEI1IlS LTD. 

INDUSTRIAL DEVELOPI1IlENT 
NW 10-50-1-WL!· 1111 

County of Verm ilion River 

Subm iited "to : 

BAR Engineer ing 
Lioydminsier, Alberts 

Submiited by: 

AMEC Envii'DilInent &. Infrastructure 
Edmonton, Alberta 

April 20'12 

EW1035 
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BAR Engineering 
Surface Water Assessment 
Sand Control Systems Ltd. Industrial Development 
County of Vermilion River 
April 2012 
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BAR Engineering 
Surface Water Assessment 
Sand Control Systems Ltd. Industrial Development 
County of Vermilion River 
April 20-12 

1.0 INTRODUCTION 

'1. "1 Projec~ Objectives and Scope 

AMEC Ealih and Environmental (AMEC) conducted a surface water runoff analysis to support 
the development and design of a Surface Water Management System for Sand Control 
Systems Lid., NW 10-50-iW4M located in the County of Vermilion River (County) . Figure 
(Appendix A) shows the location of the study site, and the proposed development area. 

This report summarizes the results of /\MEC's analysis defined by the following work scope 
components : 

a Obtain and analyze local precipitation data (rainfall and snowpack) for the purpose of 
developing suitable design runoff events. 

a Create a hydrologic model representative of ihe development area and determine peak 
rainfa ll runoff rates and volumes for the development area under pre- and post­
development condi'tions. 

a Provide estimates of total runoff volumes from an extreme snowmelt even!. 

a Provide routing through major drainage conveyance (e.g. ditches and cu lveris) and a 
single storm pond. 

a Provide a brief report presenting the data and results of the hydro logic analysis. 

L.\FROJECTlE'NI1 035 SW'!.P NW10-SO· iW4IRepor1;ng\EW1035 Final Report _doc Page 1 



BAR Engineering 
Suliace Water Assessment 
Sand Control Systems Ltd. Industrial Development 
County of Vermilion River 
,ll..priI 2012 

·1.2 S·i:oiTflWcl"(er Release Rate Criteria 

The design 0'( the surface water management pond is controlled by criteria restrict ing the 
maximum release rate from the development area. The following three basic criteria relating to 
surface water releases are applicable to the proposed development area. 

1. Under the County's Stormwater Management Policy (PO 009) any stonnwatel' 
management plan is to be designed to accommodate 100 year rainfall flood (storm) 
events. 

2. Under the Albelia Environment Stonnwater Management Guidelines, peal< runoff rates 
resulting from '100 year storm events (under post-development) should not exceed those 
under pre-development conditions. 

3. Under the County's Master Stormwaler Management Plan, discharge from County land 
into the City of Lloydminster storm cllannel is limited to a maximum of 2.5 Lls/ha. The 
County has also indicated that this release rate would be appl icable to the proposed 
development area.' 

To meet the maximum release rate criter ion, stormwater discharges from the development will 
be regulated by a surface water management (SWM) pond. All runoff will be directed to the 
pond which will then be subsequently released at a controlled rate by a pump system. The 
pump discharge rates can be set to conform to the applicable standard release criteria . 

, Personal communication, Ricl< Collins, BAR Engineering February 2012. 
2 County of Vermilion River Master Stormwater Management Plan - Technical Report. Clifton and 

L. IPROJECnEW\1035 SWMP N\",110·50- 1Wt\Repo!1Tng\EW1035 Final R€po~ doc Page 2 



BAR EnginEering 
Surface Water Assessment 
Sand Control Systems Ltd. Industrial Development 
County of Vermilion River 
April 2012 

2.0 PRECIPITATION ANALYSIS 

2.-1 Rainfall 

It is recommended that a 1 ~O-year, 2~· hour rainfall event be adopted for ihe evaluation of 
sU lface water managemen'c systems that provide retention and storage. This recommendation 
is in agreement with both the Albelia Environment Stormwater Management Guidelines anci the 
County's Masler Storm Waler Management Plan. The County's Slormwater Master Plan 
Technica l Report' includes the mosi recent update to the rainstorm intensiiy, duration, 
frequency (lDF) information . Tile repol1 estimates a 1 ~O-year, 24 hour rainfall depth for runoff 
to be 86.2 mm. Tilis value was adopted for analysis of ihis repol-t. 

2,2 Snowmelt 

Estimates on snow available for melt are based on direct measuremen'cs on snow water 
equivalents (SWE). Alberta Environment (AENV) has maintained records of snowcourse data in 
the province since 1973 . Data was obtained from the snowcourse measurement stations most 
proximate to the study site (listed in Table 2.1). The snowcourse measurements are typically 
taken in March and Apri l. The resui"ts of the frequency analysis presented in Table 2.2 are 
based on the maximum reported SWE for each year. Since there is no guidance provided in the 
County's current Master Stormwater Managemeni Plan on development of, or estimates for an 
appropriate design snowmelt event, AMEC proposes assessment of a snowmelt resulting from 
the 1 ~O-year SWE (142.8 mm) for the evaluation of the surrace water management system. 

TABLE 2.1 
Pro){imate AENV Snowcourse Measurement Stations 

Station 10 Station Name East North Distance from Study Site'" 
(m) (m) (I(m) 

05ED801 Clandonald 508830 5935319 60 -
05FE801 Mannvilfe 500000 5890811 64 
05FD802 Wainwright 525894 5840822 75 . .' Study site locallon. 561600 E, 5906630 N (NAD83, UTM 12N) 

TABLE 2.2 
Maximum Spring Snow Water Equivalent (111m ) 

Return Period 
Clandonald Manville Wainwright Study Site'" 

(~ears! 

2 58.5 49.1 41.3 50.2 

5 84.5 71.5 65.4 74.5 
25 126 99.2 107 111.2 
50 144 109 127 127.0 
100 '162 119 147 14.2.8 . .' .. Based on weighted average of all stations. Station weighting factor - Inverse of diStance to study site . 

' County of Vermilion Rivel' Masier Siormwater Management Plan - Technical Report. Clifton and 
Associates Ud. 07 December 2010. 

L:\PROJECTIE'M 1035 5VvlviP NV;l10·50-iW4IReportingIEVo/1035 Finel Report .dD::: Page 3 



BAR Engineering 
Surface Water AssessmEnt 
Sand Control Systems Ltd. Industrial Development 
County of Vermilion River 
April 2012 

3.0 RUNOFF ESTmnATES 

3: 1 RUlloff Nlodel 

The Horton Method was used '10 simulate the response of the contributing catchments to the 
design storm events. The use o"fthis method is consis'lent with the County's Stormwater Master 
Plan Tecl1nical Repoli. The four primary parameters thal describe watershed response to 
rainfa ll by the Horton Method are tile maximum infiltration rate, minimum infiltration rate, 
inliltration rate decay constant which describes how fast the rate decreases over 'lime, and 'lhe 
iime ii takes a fully saturaied soil io completely dly. These parameters depend on the soil's 
characteristics. Table 3.1 presents the recommended values for each of these factors as 
pub lished in the County's Stormwater Master Plan Technical Repolt. In add ition , parameters 
describing depression storage were incorporated into the model. The values used for these 
parameters are also displayed in Table 3.1, with the va lue of depression storage for pervious 
sub-area obtained from the County's Stormwater Master Plan Technical Report. The U.S. 
Environmental Protection Agency (EPA) Storm Water Management Model (SWMM) was used 
to simulate rainfall runoff processes using the Horton Method. 

TABLE 3. '1 
Hydl"Ologic Catchment Pl"Operties "01' Pre-Development Condiiioll 

Infiltration Parameter Value 
Maximum Infiltration Rate (Halton) 50.8 mm/hr 
Minimum Infiltration Rate (Horton) 1.3mm/hr 
Decay Rate of Infiltration (Horton) 4.14 ilOU(1 

Depression Storage for Impervious Sub-Area 1.5 mm 
Depression Storage for Pervious Sub-Area 14 mm 
Percent of Impervious Area with No Depression Storage 25% 

3.2 Design Ra infall Storm 

A i00-year, 2L!·-hour duration storm was modelled based on tile updated IDF data presented in 
Couniy's Siormwater Master Plan Technical Report. A total rainfall depth of 86.2 mm was 
selected for the study site. A long-duration storm was adopted following recommendations 
found in the AENV Stormwater Management Guidelines (1999) suggesting thai such siorms 
provide a better representation of runo'if for rura l areas and also for ihe sizing 0'( s(ormwater 
detention facilities, The design storm Used for analysis distributes the total rainfall depth over a 
24-hour period according to the Atmospheric Environmeni Service (AES) 70 percentile 
distribuiion. This distribution is based on observed prairie storms and is considElred appropriate 
'for the area under investigation. 

L.\PROJECTlEV\'11035 SWMP NWlO-50-1W4\Reportil1gIEW1035 Final Reporl doc Page 4 



BAR Engineering 
Surface Water Assessment 
Sand Control Systems Ltd. Industrial Development 
County of Vermilion River 
,A.p riI2012 

3.3 Maciel Scenarios 

The following (wo modelling scenarios were developed to provide comparisons between pre­
and post-development conditions anci to assess peliormance of the conceptual drainage system 
and storm water pond. 

Pre-Development Condition 
Figure 2 illustrates the catchment areas and surface drainage corresponding io the pre­
developmen'( condition. The pre-development condition represents tile existing drainage 
system within the proposed development and adjaceni upstream areas (including drainage 
alongs ide and/or through the proposed development). A small storage pond exists in the 
southern-most central catchmen't. As a conservative measure. this pond was assumed to 
be ful l in all model scenarios (pre- and post-development). Runoff from the site drains 
through ditches located along the west (Range Road 13 Ditch) and north (Township Road 
502 Ditch) perimeter of the development and exits the siie through the outlet located at the 
nOliheast corner. 

Post-Development Condition 
Figure 3 illustraies catchment areas and sUliace drainage for the post-development option. 
A stonn waier pond that will collect drainage from nearly the entire site is proposed to detain 
runo'ff and release flows at a controlled rate. The proposed development area utilizes 
existing dra inage channels as we ll as new drainage ditches within the development. 
Routing of flows into the pond was ach ieved through a diich block along the Township Road 
502 Ditch and by using a new set of ditches to be developed near the cenire of ihe site. 
The proposed stormwater siorage pond collects flows from 97% of the development area; 
the remaining area on '(he outer north east edges of the pond drains directly to the Township 
Road 502 Ditch. 

All model runs assumed that no pumping would be carried out during the storm even'i. Pond 
storage will be pumped out afier the storm event into the Township Road 502 Diicll before 
exiting the siie ihrough the outlet located at the northeas'( corner. Outflows from the 
stormwater detention pond will be controlled so that the peal( outflows exiting the 
development area are less than or equal to 2.5 Us/ha. The reader is referred to the design 
prepared by BAR Engineering for the proposed alignment of new and existing drainage 
elements. 

Aw(jliary Oveiilow : The new pond will be equipped with an auxiliary overflow that will 
al low flows to safely discharge fl'Om tile pond in a controlled manner, should the design 
capacity be exceeded. The auxilialY overflow cons ists of a 300 mm diameter culveli 
with an inlet set at elevation 666.15 m (15 cm above the design high water level). Model 
simulations confirmed that ihese pipe sizes would maintain pond levels below the pond 
crest elevation (prevent overtopping) in the event the pond is at ful l capacity and then 
receives either the 1 aD-year rain or extreme snowmelt events. 
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3.'1· Catchment Hydrology 

The model led catcllment boundaries for pre- and post-development conditions are provided in 
Figures 2 and 3. Catchment areas were delineated based on inspection of available 
topograph ic mapping and aeria l photography as well as a site visil. Approximate sU I-face 
drainage paths are also indicated. The total modelled drainage area is 16.8 ha. 

3.4.1 Ra infall Runoff 

For pre-developmen'c conditions, the percentage of impervious area at the study site was 
estimated to be 3% for undisturbed land and 40% for areas with IIgllt industrial development. 
The lower va lue is considered most appropriate for the undisturbed areas of the study site whicll 
are characterized by continuous grass and vegetative cover overlaying soils with slow infiltration 
rates. A higher percentage of impervious area, 55%, was se lected for post-development 
conditions to account for '(he anticipated increase in development. 

Tables 3.2 and 3.3 present a summary of the computed peal' discharge and total volume 
resulting from the 1 ~O-year rainfall event for the pre- and post-development conditions, 
respectively. 

TABLE 3.2 
Pre-Development Peal< iOO-year Rainfall Runoff Rates and Volumes by Catchment 

Model Area Percent Total RUlloff Peaf( Runoff Unit Runoff 
Catchment Impervious Volume Runoff Ratio 1 Rate Rate 

ID 
(ha) 

('/0) (m') (m'/s) (Us/ha) 

PRE 01 0.7 40 370 0.61 0.01 14.3 

PRE 02 3.4 40 1770 0.60 0.04 11 7 

PRE 03 2.9 3 780 0.31 0.02 6.9 

PRE 04 7.0 3 1910 0.32 0.05 72 

PRE 05 2.8 3 760 0,3'\ 0.02 7.1 

Total 16.8 '12 5590 0.39 
, . 

1 Vorumelflc Runoff RatiO Direct Runoff Depth/Total Rainfall Depth 
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TABLE 3.3 
Post .. Developmen"t Pea ll 'lOO-yea!' Rainfall I'{unofi Raies and Volumes by Caiclll11ent 

Model Area Percent Total Runoff Pea l( Runoff Un it Runoff 
Catc hment Impervious Vo lum e Runoff Ratio 1 Rate Rate 

ID 
(l1a) 

(%) (m') (m'ls) (Llslha) 

POST 01 1.7 55 1020 0.71 0.02 11 .9 

POST_02 1.7 55 1020 0.71 0.02 11.9 

POST_03 1.4 55 880 0.71 0.02 13.8 

POST_04 0.6 90 450 0.93 0.01 17.6 

POST_05 1. 3 55 770 0.71 0.02 15.9 

POST_06 2.1 55 1290 0.71 0.03 14.1 

POST_08 0.3 55 190 0.71 0.00 0.0 

POST_09 3.0 40 1580 0.60 0.04 13.1 

POST_l0 0.2 55 130 0.71 0.00 0.0 

POST_1'I 1.4 55 840 0.70 0.02 14.3 

POST 12 0.4 55 250 0.71 0.01 24.7 

POST 13 0.8 40 400 0.61 0.01 13.3 

POSI 14 0.4 55 220 0.71 0.01 28.5 

POST 15 06 55 390 0.71 0.01 15.7 

POST 16 0.5 55 310 0.71 0.01 19.8 

POST 17 0.4 55 270 0.71 0.01 23.1 

Total '16.8 53 10010 0.69 
1. Volumetric Runoff RatiO Direct Runoff Depth/Total Ramfall Depth 
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3A·,2 Snowrnelc ''<lInon 

For this s·'udy, AMEC assessed snowmelt resulting 'Irom the 100-year SWE (142.8 mm) for the 
evaluation of the sun'ace water management system. A simplified analysis for melting tile 
adopted 'I OO-year snowpack was used to develop a snowmelt-generated hydrograph for each 
catchment. Melting of the snowpack will occur over several days, depending on ',he available 
snow and meteol'Dlogical conditions during the mell period. To provide estimates 0'1 snowmell 
runoff for each catchment a "snowmelt hyetograph" was created using the average daily melt 
rate of '15 mm/day and tolal SWE of 142.8 mm. As an approximation, it was assumed that 
approximately 70% of the total SWE (water) available for melt "runs off', while the remaining 
30% is lost through abstractions during the melt period. These abstractions depend on a variety 
of factors including the soil conditions, vegetative cover (land use), degree of freezing in the soil, 
and local topography. The percentages of impervious areas were adjusted to approximate 
these runoff ratios for tile pre-development conditions, while the same values were used for the 
post-development conditions. 

Tables 3.4· and 3.5 present a summary of the computed peal< discharge and lotal runofl due to 
snowmelt for each individual catchment for the pre- and post-development conditions, 
respectively. 

TABLE 304, 
Pre-Development Peak Snowmelt RUl10ff Rates ami Volumes by Catchment 

Model Area Percent Tota l Runoff Pear< Runoff Unit Runoff 
Catchment Impervious Volume Runoff Ratio1 Rate Rate 

ID 
(Ila) 

(%) (m') (m'ls) (Llslll~)_ 

PRE 01 0.7 40 400 0.40 0. 000 0.7 

PRE 02 3.4 40 1940 0.40 0.002 0.7 

PRE_03 2.9 55 2270 0.55 0.003 1.0 

PRE 04 7.0 55 5430 0.55 0.007 1.0 

PRE 05 2.8 55 2200 0.55 0.003 1.0 

Total 16.8 51 12240 0.51 

1. VolumetriC Runoff RatiO Direct Runoff DepthtTotal Ramfall Deplll 
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TABLE 3,5 
Pos'(-Developmeil'[ Peale Snowmen RunoH Rcl'(es and Volumes IlY Catchmell'i: 

Percent Unit Runoff 
lVIodel Impervious Tota l Runoff Pea/( Runoff Rate 

Catchment ID Area (ha) (%) Volume (m3
) Runoff Ratio 1 Rate (m'/s) (L1s/ha) 

POST 01 1.7 55 1310 0.55 0.002 1.0 

POSI 02 1.7 55 1310 0.55 0.002 1.0 -

POST_03 1.4 55 1130 0.55 0.001 1.0 

POST_04 0.6 90 120 0.B9 0.001 1.6 

POST_05 1.3 55 980 0.55 0.001 1.0 

POST_06 2.1 55 1660 0.55 0.002 1.0 

POST_DB 0.3 55 240 0.55 0.0003 1.0 

POST_09 3.0 40 1730 OAO 0.002 0.7 

POS I 10 0.2 55 170 0.55 0.000 0.9 -
POST_11 1.4 55 1090 0.55 0.001 1.0 

POSI 12 0.4 55 320 0.55 0.000 1.0 -
POST_13 O.B 40 430 OAO 0.001 0.7 

POST_ 14 0.4 55 270 0.55 0.000 0.9 

POST 15 0.6 55 500 0.55 0.001 1.0 

POST 16 0.5 55 390 0.55 0.000 1.0 

POSI 17 OA 55 340 0.55 0.000 0.9 -
Total 16.8 53 12590 0.52 

1. VolumetriC Runoff Raila Direct Runoff Deplh/TotaJ Rainfall Depth 
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4.0 RUNOFF ROUTING 

Under pre-development cond itions, almost all of tile runof( drains of( the site. This is achieved 
through ditches located along the perimeter of the development. All the runoff exits tile site 
through one outlet along the Townsllip Road 502 Ditch located at the nOliheas·t corner of the 
study area. 

A storm s·torage pond is provided to captu re the full volume of the 100-year rainfall event. Flows 
are then discharged from the pond by a pumping system at a controlled rate that does not 
exceed the release rate criteria of 2.5 Lls/ha (third and most restrictive criterion listed in Section 
1). Details on the pumping system are provided in the design report prepared by BAR 
Engineering. The location of tlie detention pond and associated catchment areas are indicated 
on Figure 3. 

4. 1 Hainfall Runoff Routing 

The AENV Storm water Management Guidelines recommend maintaining the pre-development 
peak runoff rates for the 1 ~O-year rainfall event. This event formed the basis for design of the 
outflow controls for the pond. The SWMM rainfall runoff model was used to hydraulically route 
runoffthrough the series of proposed ditches and into the stormwater pond (provided by BAR 
Engineering). Figure 4 provides a comparison between the pre- and post-development runoff 
hydrographs reporting to ·the outlet and pond. Figure 5 presents the computed pond hydrograph 
for post-development conditions . A summary of the hydraulic routing analysis for the '1 DO-year 
rainfall is provided in Tables 4. 1 and 4.2. 

TABLE 4.1 
Pre versus Post. Deve lopment Ra in'fall Runoff 

Peal< Runoff 
Unit Peal{ 

Deve lopment Runoff 
Rate 

Runoff Tota l 
Scenario Destination 

(m'/s) Rate Runoff (m') 
(L1s/ha) 

Pre-Development Outlet 01 0.144 8.6 5590 

Post-Development Outlet 01 0.042" 2.5" '10010 

• ". . . . peak rc:He controlled by pumping OUt of pond to speCified deSign rate 

TABLE 4.2 
Ponel Rainfall Runoff Summary 

Development Runoff 
Peal< Pond 

Total Pond 
Maximum Mal<im um 

Inflow Rate Pond Ponel 
Scenario Destination (m'/s) 

Inflow (mJ) 
Depth (m) Level (m) 

Post-Development Pond 0.227 9700 3.91 665.91 
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~· .2 Snowmelt Routin0 

The total runoff volumes for the 1 DO-year snowmelt event are larger than for the rainfa ll runoff 
even!. The 1 DO-year snowmelt event was also routed through the system of ditches anel ponds 
to illustrate the impact on ponel capacity for an extreme (1 DO-year) snowmelt event. Figure 6 
provides a comparison between the pre- and pos"t-deve[opmen"t snowmelt hydrographs and 
Figure 7 presents the computed pond hydrograph for post-development condiiions. While toia[ 
runoff volumes are larger for the snowmelt event, the peak rates are much smaller. The results 
of the snowmelt routing analysis indicate that pond capacities designed to accommodate tile 
iDD-year rainfall event will also accommodate extreme snowmelt events (provided that the 
oui[et is not restricted or blocked by snow and ice). A summary of the hydraulic routing analysis 
"for the 1 DO-year snowmelt is provided in Tab[e 4.2. 

Development 
Scenario 

Pre-Development 

Post-Development 

Post-Development 

TABLE 4·.2 
Snowmelt Routing Summary 

Peal( Total 
Rllnoff Runoff/Inflow Runoff/Inflow 

Destination Rate Volum e 
(m'/s) (m') 

Outlet 01 0.015 14490 

Oullet_01 0.015 12590 

Pond 0.015 12157 

L:\PROJECTlEW\1035 SWfltiP tJW 10-50-1W'ilReportingIEVI/1035 Final Reparl .doc 

Maximum Maximum 
Pond Pond 

Depth (m) Level (m) 

- -
- -

4.25 666.25 
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5.0 SUMMARY 

The following summarizes the key findings of the surface water assessment 
o The 2.5 Llslha discharge criterion, can be met by storing 97% of the site runoff in a 

stormwater pond and then discharging at a controlled rate by a pumping system. 
n The hydrologic modelling assessment confirmed the fo llowing regarding conveyance: 

o ditclles (0.5 m wide bottom widths and 3:1 side slopes) will not overtop during the 
1 ~O-year rainfall event. 

o new culverts are able to pass the 1 ~O-year flows without surcharging. 
o Under pre-development conditions the existing 300 mm pipe, northeast of the 

proposed pond, will surcharge to a depth of approximately 0.75 m. This pipe will 
no longer surcharge following the construction of the proposed pond. 

o Water from the pond will be pumped to the Township Road 502 Ditcll , just north of the 
proposed pond. 

o The proposed detention pond design volume of 9900 m' (refer to BAR Engineering 
design report) is of sufficient volume for capture of the 1 OO-year rainfall runoff event and 
will accommodate an extreme snowmelt event. 

o The allowable pumping rate for the development area of 16.8 ha, that meet the 
2.5 Llslha criteria, is 42 LIs. Therefore, the full pond capacity of 9900 m'can be pumped 
down over a period of 65 hours. 

o The proposed auxiliary ovelilow is adequately sized to prevent overtopping of the panel 
berm in tile event the pond is full prior to arrival of the 1 ~O-year rainfall or an extreme 
snowmelt. 

6.0 CLOSURE 

This report has been prepared for the exclusive use of BAR Engineering. This report is based 
on, and limited by, tile interpretation of data, circumstances, and conditions available at the time 
o'r completion of the wo rl< as referenced tllroUghout ihe report. It has been prepared in 
accordance with generally accepted engineering practices. No other warranty, express or 
implied, is made. 

Yours truly, 

AMEC Envil'Olll11eni: Ii, Infrastructure 

Agata Hall, M.Sc. , E.!.T. 
Water Resources Engineer 
AHIDH 
Pm'mi l lo Practice No. P·~·5.<1·6 

l:\PROJEC"i\EV1l 1 035 SWMP NWlIJ.5D·1W4\.Qepcrtiog\EW10?S Flnlll Rl!pOr1.ccc 

Reviewe'd by: 

Dan Healy, PI1.D., P.Eng. 
Senior Water Resources Engineer 
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1. INTRODUCTION 

1.1 Background 

Sand Control Systems Ltd. is current ly in the process of advancing a development permit for the 

construction and operation of a new 6 lot industri al subdivi sion in the County of Vermi l ion River, south of 

Township Road 502 and east of Range Road 13. As part of the application process, Sand Control Systems 

Ltd. retained Bunt & AssociatEs to complete a Traffic Impact Assessment (TIA) to identify any potential 

roadway geometry or traffic control improvements that may be required to accommodate the traffic 

an ticipated to be generated by the industrial subdiv ision. 

1.2 Swdy Objenives 

Careful consideration must be given to the incremental increase in traffic generation on the adjacent 

county roadway network to ensure that the function and the integrity of the transportation sys tem are 

maintained. The prim ary objectives of the ass ignment we re to: 

" Assess ant icipated tr ip generating characteristics of the proposed development: 

o Assess the traffic impacts of the proposed development on the adjacent roadway nerw'ork: 

Evaluate the total projected traffic activ i ty along Township Road 502 , Range Rd . 12 (75 Avenu e), 

Range Rd. 13 , and 62 Avenue/67 Street, including operations at key intersections and access 

poi nts ; and, 

Identify roadway and intersection improvements required, if any, to accommodate projected site 

generated and background traffi c volum es. 

i .3 Swdy Methodology 

The Traffic Impact Assessment was comp leted us ing the fo ll owin g met hodology: 

An exam ination of ex isting land use, roadway. and traffic conditions adj acent to t il e development 

area; 

o An exami nat ion of the proposed fu tu re roadway network adjacent to the development area and 

forecast t raffi c conditions: 

" An esti mate of future trips ant icipated to be generated by tile proposed development; 

Sand Cormo l Systelns Ltd. Indusuial Subdivisioll, TIA Repcrr 
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Oistriblltion and assignment of site generated trips to the adjacent roadway network based on the 

proposed access st rategy and a rev iew of ex isting traffic volumes and patterns; and, 

An overall analysis and assessment of the roadway volumes with in the study area to ident ify lane 

requirem ents, capacity restrictions, and traffic impacts of th e development. 

SCi lld COI\[lol Systems ltd_ Ind us trial Subdivisicn, TIA RepO!l 
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2. SI rE CONTEXT - EXIST II\I G A i\ID FUTURE AREA CO NDIT ION S 

2 .1 Site Loca-tion and Adjacent Land Uses 

The Sand Control Systems industrial subd ivision is proposed to be located on Lot 1 of Block 2 on NW y,j 

Sect ion 10-50-1 W4 within the County of Vermilion River. The site is located on the south side of Twp. Rd . 

502 and to the east of Range Rd . 13 . Exh ibit 2-1 illustrates the site location in relation to key provincial 

and cou nty roadways. One parcel, Lot 6, is currently developed and is occupi ed by a small oil fie ld 

trucking company . 

Adjacent land uses incl ude a smal l exis ting indust ri al devel opment in the southwest quadrant of the Twp. 
Rd. S02/Range Rd. 13 in tersection, the City of Lloydminster airport t o th e north of Twp. ReI. 502. 

Farm land is located imm ediate ly to the soutll and east of the developm ent sileo 

2 _2 Ex isting Tran sportation Sy stem 

2.2.1 Existing Roadway NetVJorl( 

The ex isting roadway network in th e vicinity of the propos ed developm ent site includes the foll owing 

roadways: 

TIfIP Rd. 502 is an east/wes t two· lan e, paved rural roadway. East of the west boundary of the 

airport lands, Twp. Rd . 502 forms the bOLHldary road between the City of lIoydminster and th e 

County of Vermi li on River. It is designated by the County as a county main road between Range 

Rd. 20 and the wes t boundary of the airport lands and is considered an arterial roadway by the 

City of lI oydminster east of lhis point, and therefore adjacent to the propos ed development si te. 

The posted speed lim it in th e vicinity of the proposed developm ent is 80 lon/ hr. Twp. Rd. 50 2 

extends east of the proposed development site and forms the north boundary of the City of 

Uoydminster. The roadway bends to the south midway between Range Rd. 12 and Highway 17 

(49'~ Avenue) to intersect with 62 Avenue/ 67 Street as a T·i ntersect ion. Twp. Rd. 502 is included 

in the City's t ruck haul route between Range Rd. 12 (75 Avenue) and 40 Avenue. 

o Ral1ge Rei. 13 is a two-lane, cold mi x rural roadway adjacent to the development site. It intersects 

with Twp. Rd . 502 from the south and extends south approximately 600m where it te rm inates as 

a dead end. There is no posted speed limit along t he section of Range Rd. 13; however, It is 

assumed to be 50 km/hr_ 

o Ral1ge Rd. 12 (75 Avenue) is the northwest boundary road between tile County of Verm ili on River 

(on th e west side) and the City of Ll oydm inster (on the east side). It is a two· lane paved, 

north/ south rural roadway. It in ters ects with Twp. Rd. 502 eas t of the proposed development 

Salld Contro l Systems Ltd . Ind ustria l Subdivis ion , TIA Report 
hu nt & assoc iales I ?roj.:ct No 338301 May I 2012 

3 



4 

.' 

area. It extends south across Highway 16 and is classified as an arterial roadway by the City of 

Uoydminster. The posted speed limit in the vici nity of the Twp. Rd. 502 intersect ion is 80 km/hr. 

o 62 Avenue is a hrvo-Iane paved, north/south ru ral arterial roadway located in the City of 

Uoyctminster. As it approaches Twp. Rd. 502 from the south, it bends 90 degrees to th e east to 
become 67 Street, cont inuing east to intersect Highway 17. Il lum ination is provided along the 

roadway adj acen t to developed areas wi t hin the City of L1oydmi ns ter. The posted speed limit on 

62 Avenue in thi s area is 80 km/hr. 

Th e existing key study area intersections include the foll owing: 

The in tersect ion of IWP, Rd. 502 an d Range Rd. 13 is a three-legged unsignai ized intersection 

with yie ld control on the south approach . No illumination is provided at the intersection. 

The intersection of Twp. Rd. 502 and Rallge Rd. 12 is an unsignalized four· legged intersect ion 

witll stop con trol on the north and south approac hes. One lane accomrnodaring left , through, and 

right turn movements is prov ided on each intersection approach . Illumin at ion is not currently 

prOV id ed at th e intersection. 

o The intersection of TV/jJ. I?d. 502 and 62 A venue is an unsignalized three·legged intersection. 

Twp. Rd. 502 intersects with 52 Avenue/57 Street along the 90 degree Ilorizontal curve. For tile 

pu rpose of the assessmel1t, the Twp. Rd. 502 approach will be considered {he north leg, the 62 

Avenue approach will be considered the west leg , and the 57 Street approach will be considered 

the east leg of the intersection. Stop con trol is located on the Tvvp. Rd. 502 approach which is 

fla red to separate right turn movements from left turn movements at the intersection. The 52 

Avenue approach incl udes one through lane and one left turn bay, and the 67 Street approach 

incl udes one lane accolllmodating through and right turn movements. Full illumination is 

current ly provided at the intersection. 

Sand CO!ltI"o l System.!> Ltd Ili dustrial Subd ivisio n, TIA Repo rt 
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2.2.2 Existing Traffic Characteristics 

AM (7:00 AM to 9:00 AM), noon (11 :30 AM to 1 :30 PM), and PM (4 :00 PM to 6:00 PM) intersection t urn ing 

movement counts were completed by Bunt & Associat es in March 20 12 at the in terSEction of Twp. Rd . 502 

and 62 Aven ue. The AM peak hour occurred between 7: 15AM and 8: 15AM, the noon peak hour occurred 

between 12:00 PM and 1 :00 PM, and the PM peak hour occurred between 4:30 PM and 5:30 PM. 

The City of Uoydminster provided 2009 noon and PM peak hour turning movement count information for 

the Twp. Rd. 502/Range Rd. 12 (75 Avenue) Intersection. The noon peak hour occurred between 11 :30 AM 

and 12:30 PM wh il e the PM peak hour occurred between 4 :00 PM and 5:00 PM. In the absence of AM peak 

hou r count data, for assessment purposes AM peak hour traffic at the Twp. Rd. 502/Range Rd. 12 (75 

'Avenue) intersection was assumed to be equal fa -the reverse"crthe PM' peak hour,' less ten perc'eneAs the 

percentage of heavy vehi cl es during the AM peak was also unknown, they were assumed to be equal to the 

reverse of the percentage of heavy vehicles in the PM peak. 

In order estimate 20 12 cond itions at the Twp. Rd. S02/Range Rd. 12 (75 Avenue) intersection, the 2009 

traffic volumes were increased to balance with the 2012 volumes counted on the Twp. Rd. 502 leg of the 

Twp. Rd. 502/62 .twenue intersection. In addition to this increase in vo lume, movements not contributing 

to the traffic vo lume on Twp Rd. 502 east of Range Rd. 12 were increased at a rate of 3.5% per year. The 

rate of 3.5% per year was chosen based on a rev iew of historical six hour vo lumes at the Twp . Rd . 

502/Range Rd. 12 (75 Avenue) intersection in 2007 and 2008 , published in the 2008 City of Uoydminster 

Traffic Report . 

Exhibit 2-2 presents the 2012 AM and PM pea k hour background traffic assumed for the key study 

intersections for assessment purposes . Avai lable raw count data for the Twp. Rd. 502/Range Rd. 12 

(2009) and Twp. Rd. 502/62 Avenue (2012) is presented in add it ion to the balanced network assumed for 

assessment purposes . Given that there are no intersections and few private accesses located between 

Range Rd. 12 and Range Rd. 13, through traffic vo lumes at the Twp. Rd. 502/Range Rd. 12 intersection 

were balanced With the Twp. Rd. S02/Range Rd. J 3 intersection. As very li tt le development current ly takes 

access to Range Rd. 13, no turning movements were assumed to occu r during the peak hours . 
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2.3 Horizon Years 

Th e Sand Control Systems industrial development is ant icipated to build out by the year 2014; therefore, 

the short term hori zon year selected for rev iew is 2014. In addit ion to the bui ld-out year of 2014, a long­

term horizon has been reviewed to ensure that any improveme nts identifi ed are appropriate for 20 years, 

or t ile expected life of the improvements . A long te rm 2034 horizon has been selected for assessment 

purposes . 

2.4 Fu t ure Transportation Syst em 

8 

County of Ve ymilion l? iver Transportation Master Plaf1 

AM EC Earth and Environm ental completed a Transportation Master Plan for the County of Vermilion River 

in May 2009 (2009 TMP) . The recomm end ed long term transportat ion strategy included in the 2009 TMP 

identified the foll owing improvements to Twp. Rd. 502 by the yea r 20 28 to accommodate the anticipated 

populat ion g rowth. 

Twp. Rd. 5 02 between Rallge Rd. 12 and Range Rd. 14 upgraded to a rural arterial divided 

roadway with a 10.4 m top roadway width (four 3.7 m paved travel lanes with J .O m insid e and 

2.0 m outs id e paved shoulders) .. 

Tw/? Rd. 502 be tween Range Rd. 14 and Range Rd. 2 0 upgraded to a rural collector und ivided 

roadway with a 9.0 m top roadway width (two 3.5 m paved travel lanes with two 1.0 m paved 

shou lders). 

Al though the forecasted timing (based on the lv1aster Plan) of the above improvements falls within the 

2034 long term horizon reviewed in th is TIA, the improvem ents wil l be implemented in direct response to 

the amount , location, and form of populat ion and employment growth [n t he county, and the re fore the 

exact tim ing is uncerta in. For the purposes of this assessment , ex is ting geometry has been assumed for 

the base case scenari o. 

2.4,2 Backgro und T raffic Vo lumes 

To es timate the background traffi c vo lumes assoc iated w ith the short term Ilorizon (20 J 4), availab le 

historical i ntersection turn ing movement counts in the stu dy area were rev iewed . Based on historical si x 

hour count data at the Twp . Rd. 502/Range Rd. 12 (75 Aven ue) intersection ill 2007 and 2008, a 3.5% per 

year growth rate was experienced . To es tim ate the background traffic volumes associa ted with th e short 

term build out horizon of 2014, a linear growth rate of 3 5% was applied to all tu rning movements at the 

study area inters ect ions . 

With res pect to long term (2034) traffic growth, the County of Vermilion River Transportation Master Plan 

and the City of Lloydminster Transportation Master Plan were reviewed. The reports ass um e an 

Sand Co l1t ro l Systems Ltd. Industrial $u bdivisIOll , TIA Repolt 
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approximate population growth of 2% per year. A correspond ing 2.0% per year long term linear growth 

rate was app lied to all traffic movements at the study inters ect ions to project long term background traffic 

volumes. 

Exhibit 2·4 illustrates the 20 14 AM and PM peak hour backg round traffic volume estimates, whi le Exhibi t 

2·5 illustrates the 2034 AM and PM peak hour background [raffie volume estimates at the key study 

intersections. 
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3. PROPOSED DEVELOPMEI\JT CHARACTERISTICS 

3.1 Proposed Deve lopment 

Sand Control Systems Ltd. Is an industrial equipment research and development company which 

specializes in petroleum \'vaste stream managemen t. The proposed subdivision is anticipated to include 

developments of a similar heavy industrial nature. 

The proposed subdivision development, as illust rated in Exhibit 3-1, features a si x parce l su bdivision 

il1r luding approx im ately ~6.5 acres (l 5.0 Ila) of developed area. Table 3-1 summarizes the lot area 

breakdown and the corresponding anticipated land uses. 

Table 3· 1: Proposed Developll1em Area Breakdown 

Lo t 1 - Small oil f ield l rucking company 

Lot 2 - und etermined 

Lot 3 - office/propane distribution si te 

for an oil fil ed trucking company 

Lot 4 -G rit Industries admin office & fi eld 

serv ice facilities 

Lot S - Grit Industries admin office & fie ld 

servi ce facilities 

Lo t 6 - Sand Con tro l Systems admin 

offi ce & field Servi ce facilities 

TOTAL 

4.0 

5. 0 

5. 0 

5.25 

5.25 

12.0 

36 .5 

1.6 

2. 0 

2.0 

2 .1 

2. 1 

5.2 

15.0 

Of the proposed developm ent, the only parcel currently occupied is Lot 6. It is occupied by a small oi l fi eld 

company with a service shop. 

3.2 Proposed Site Access 

One site access is current ly proposed to Range Rd . 13. The site access is antic ipated to be located 

approx imately 180 meters south of the Twp. Rd. S02/ Range Road 13 intersection . This site access is 

planned to extend east into the deve lopment area, providing access to the six proposed parcels, and 

terminating as a cu l-de-sac. 

Sand Contro l Systems Ltd. Industria l Subdivision, TIA Report 
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4 . SITE TRAFFIC CH AR,'\CTERISTICS 

4.1 Trip Generation 

Trip generation rates were selected based on a review of ITE Trip Generation, 81h Edition as well as 

informati on provided by the Client. 

ITE classifies a number of different types of industrial land uses. For the purpose of determining an 

appropriate trip generation rate for the subdivision, General Light Industrial Land Us e 110, Gene ral Heavy 

Inuu>i:fi-ol ta."l, d Use 12-0, dnd lnduSi:ridl Pa rk I:and U::.i? 130 l'cili:S werE::: cuns·;c;ered. Tctbl€: 4-1 iIlustratE:s the 

corresponding average daily rates and provides the ranges of trip rate data coll ected. As presented , a wide 

range of trip rates have been measured and are largely dependent on density of developme nt and number 

of employees. 

Table 4·1: 

110 - General Light Industrial 

120 - General Heavy Industrial 

130 - Industrial Park 

Client 's Estimation 

Summary of Trip Generation Rates 

51.8 

6.75 

63. 11 

9 .0 

5.2 1 - 159.38 

1.66 - 25.01 

13.87 - 1272 .63 

N/A 

In order to compare these rates to the proposed subdivision , an approximate daily trin rate was generated 

for the proposed development. Based on discussions with the client , the estimated rate considers both 

employee and truck traffic on an individual lot basis . The daily trip making activity projections for each 

use were summed and averaged over the total anticipated development area. A dai ly rate of 9 trips per 

acre has been projected bas ed on first princip les. Of these daily trips , it has been es ti mated that 63% 

would be heavy vehicle traffic and 37% wou ld be passenger vehicle trips. 

Based on the anticipated development character ist ics of the proposed subdivis ion, it has been determined 

that the proposed land uses are best classified as Genera l Heavy Industri al. Although the ITE General 

Heavy Industrial average daily trip rate is 6.75 trips per acre, a more conservative dai ly trip rate of 10.0 

trips per acre has been assumed in li ght of the trip generation characteristics anticipated to be exhibited 

by this particular development. 

Sand ConEro l Systems Ltd. Ind us t rial Subdivision , TIA Report 
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To estimate peak hour trip rates, the ITE General Heavy Industrial land use ratio of the AM peak hour trips 

to dai ly trips (30%) and the ratio of Plvl peak hour tfips to dally t rips (32%) were applied. 

Peak hour inbound and outbound splits for the peak hours were not available from ITE. Therefore peak 

hour splits for ITE General Ught Industrial and Industrial Park were considered. A directional split of 83% 

inbound and 17% outbound trips was applied to the AM peak hour site generated traffic, and a directional 

split of 20% inbound and 80% outbound trips was applied to the PM peale hour site generated traffic. 

Table 4-2 summarizes the projected site generated traffic associated with th e proposed development. 

Table 4-2: Summary of Site Generated Traffic 

Industrial Subdivision 36.5 3.0 91 19 3.2 23 93 10.0 366 

Tota l Trips 110 116 366 

As presented in Table 4-2, the fully developed country Industrial subdivision is expected to generate in the 

order of J J 0 two-way trips during a typica l weekday AM peak hour, 116 two-way trips during a typ ical 

IIveekday PM peak hour, and about 366 two-way trips during a typical weekrlay. 

4.2 Tr ip Distribut ion & Assignmem 

The distribution of site generated traffic is bas ed on a review of existing industrial t raffic patter ns as well 

as consu ltati on with the Client regarding the ant icipated surrounding areas that will be serviced by 

development withi n the proposed subdivision . Traffic anticipated to be generated by the proposed 

subdivision has been distributed to the adjacent roadways as fo ll ows : 

5% to/from Range Rd. 14 south of Twp. Rd. 502; 

• 10% to/from Range Rd. 12 (75 Avenue) south of Twp. Rd. 502; 

45% to/from 62 Avenue south of Twp. Rd. 502, and; 

o 40% to/from 67 Street east of the Twp. Rd. 502/62 Avenue intersection. 

Exhibit 4-J i ll Llstrates the assignment of the AM and PM peak hour site generated traffic vo lumes for the 

proposed Sand Control Systems industrial subdivision. 

4.3 Total Traffic 

16 

The site generated traffic vo lumes were superimposed on the 2014 and 2034 background traffic volumes 

to determine the 2014 and 2034 total traffic volumes for use in the assessment. Exh ibits 4-2 and 4-3 

Sand Colltro lSyswns ltd Industria! Subdivision , TIA Report 
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sum marize the 20 14 AM and PM peak hour and the 2034 AM and PM peak hou r traffi c vo lumes, 

res pectively. 
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5. TRANSPORTATI ON ASS ESSMENT 

5.1 Analys is Methodology 

The transportation assessment includes the following four components : 

Traffic Signal Warrants 

Signal warrant analyses were conducted for the Twp. Rd. S02/Range Road 12 (75 Avenue). and Twp. Rd. 

':;07/ 62 AV(~nue in!ersections for al l hori zon years and also for the Twp. Rei. S02/ Range Road 13 

inrersection under total traffic condi tions. The methodology fo llowed is outlined in the Transportation 

Association of Canada's (TAC) "Canadian Traffic Signal Warran t Matrix Procedure 2005" and the 

spreadsheets associated with the "Traffic Sign al Warrant Handbook 2007" were used for calcu lations. The 

analyses identify whether traffic signals are anticipated to be required at the intersections in tl1e future. 

C~pacity Analysis 

To evaluate the t raffic operating conditions during the peak periods of tra ffiC activity, capacity 

assessments were comp leted based on the methods out li ned in the Highway Capacity Manu al 2000, using 

Synchro 7.0 analysis software. AM and PM peak hour intersection assessments were completed at the Twp. 

Rd . 502/ Range Rd. 12 (75 Ave nu e) and Twp. Rd. 502/62 Avenue intersections for background and total 

traffic conditions as wel l as at the Twp. Rd . S02 / Range Rd. 13 intersection under total lraffic conditions. 

Light ing Analysis 

Ass essments were completed using the TAC Guide for the Design of Roadway lighling, 2006, lo 

determine if i llumination is required at the slLldy area intersections. 

5.2 Signal Warrant Analysis 

Signal warrant analyses were conducted for the study area intersections using TAC's "Canadian Traffic 

Signal Warrant iviatrix Procedure 2005" and spreadsheets from the "Traffic Signa l Warrant Handbook 

2007". Appendix A contains a summary of the warrant calcu lation sheets for reference. 

The TAC warrant matrix procedure uses 6 hours of traffiC volume data: AM, midday, and PM, to determ ine 

the requ irements fo r signalization. For future traffic scenarios , the ratios of the existing AM and PM peak 

hour data to the fu ll two hour counts were used to adjust the projected AM and PM peak hOLlr volumes to 

lwo hour volumes. The midday two-hour traffic vo lum es we re estimated based on the ratio of {he sum of 

the existing AM and PM peak hour volum es to the existing midday two·hou r volumes . 

At th e Twp. Rd. 502/Range Road 12 (75 Avenue) intersection where AM data was unavail able, the rat io of 

tota l existing PM two hour volume to {he total PM peak hour volume was applied to AM projections and 

the ratio of midday two hou r volumes to the existing PM peak hour volumes was applied to generate 

Salld Contro l Systems Ltd Inciu strial Subd ivision , TI.6. Report 

bunt &. associates ) Pl oJect No 338 3 01 May 1. 2012 

21 



" 

~.;«, 
.-~. ~'-;~'--", . 

>-~:l~l 
projected two hour volumes. At the Twp. Rd. S02/Range Rd. 13 intersection, the factors appli ed to the 

west leg of the Twp. Rd. S02/Range Rd. 12 (75 Avenue) were used to project two hour volumes. 

The results of the signal warrant analys is for the study area intersections are summarized in Table 5-1 . 

When an analysis score is higher than 100, traffic signalization is warranted at the intersect ion. 

2012 Existing 

2014 

Background 

2014 Total 

2034 

Background 

2034 Total 

10 

15 

Table 5-1: Summary of Signal Warrant Analys is 

25 No 

29 No 

No 40 I~o 

57 No 

No 73 No 

15 No 

17 No 

25 No 

34 No 

45 No 

As shown in Table 5-1, traffic signal contro l is not anticipated to be warranted at any of the study area 

intersections under the traffic conditions assumed. 

5.3 Capaci ty Assessment 

22 

The capacity analysis is based on the methods out l ined in the Highway Capaci ty Manual 2000, using 

SY/-.JCHRO 7.0 analysis software. Detai led Synchro printouts are included in AfJpendix B. 

Intersection operations are typica lly rated by two measures. The vol ume-to~capacity (VIC) ratio describes 

the extent to which the t raffic volumes can be accommodated by the physical capacity of the road 

configuration and sig nal contro l. A valLie (measured during the peak hourlless than 0.90 indicates that 

generally, there is su fficient capacity and projected traffic volumes can be accommodated at the 

intersection. A value between 0.90 and 1.0 suggests unstable operations may occur and vo lumes are 

nearing capacity conditions. A calcu lated value over 1.0 indicates that t raffic volumes are theoretica l ly 

exceeding capacity. The seco nd meas ure of performance, Level of Service (LOS), is based on the est imated 

average delay per vehicle among all traffic passing through the intersection. A low average delay meri ts a 

LOS A rating. Average delays greater than 80 seconds per veh icle general ly produce a LOS F rating for 

signalized intersections, whi le average delays g reate r than SO seconds per vehicle generally produce a LOS 

F rat ing for unsignali zed intersections. 

S,Uld Control Sys tems Ltd. Industrial Subdivision , TIl\. Report 
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The methodology includes a number of ass umptions that relate to the operating conditions present at the 

in tersections. The foll owing assumptions were used in the analysis. 

Peak Hour Factor - As per existing counts, or 0.92 where unavailable 

Background % Heavy Veh icles - existing % heavy vehicles or, when unknown, % heavy vehicles 

balanced back from nearest intersection 

Total % Heavy Vehicles - calculated from existing % heavy vei1icl es and site generated heavy 

vehicles 

';+wp. a ti. 502 and -Rang e fr."d. 13 

The Twp. Rd. S02/Range Rd. 13 inters ection is anticipated to remain an unsignalized in tersection in the 

long term horizon with one lane provided on each approach to accommodate all movements. 

Table 5-2 presents the results of the assessments completed for t he Twp. Rd . S02/Range Rd. 13 

intersection . As shown in Table 5-2, the intersection is anticipated to operate very well as an unsignali zed 

intersection with the addition of site generated traffic in bot!l the 20 14 and 2034 horizons. No geometry 

or traffic conr rolm od ifications have been identified as a result of the capacity analyses. 

Sand Contro l SYStelnS lrd. Industr ial Subdivision , TIA Repo rt 
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Table 5-2: Twp_ Rd_ 502 and Range Rd_ 13 - AM and PM Peal, Hour 2034 Analysis 

~';:~ : Movement 'T R ' -' l ." ,- . T R L" . -

Geometry TR 

L';1.-~C~_;",_ 
Volume (vph) 157 5 

vic 0.10 

Delay (5) 0.0 

- -- Luo A 

95'" Queue (m) 0 

. -,-'{iii' 1!"{,:-=: , 
Vo lume (vph) 220 5 

vic 0.14 

De lay (5) 0.0 

LOS A 

95" Queue (m) 0 

,:;-;~'t4~~ .. ~ , 
Volume (vph) 150 I 

vic 0.10 

De lay (5) 0.0 

LOS A 

95'h Queue (m) 0 

~ . . ~ , ' , '-. 

Volume (vph) 210 I I 

vic I 0. 13 

Delay (5) 0.0 

LOS A 

95" Queue (m) 0 

LT LR 
, 

::; 
86 106 1 18 

0.08 0.03 

4.3 10.3 

A I il -

2 I 1 

,. , .. -"':1 
86 148 1 18 

0.09 0.03 

3.8 10.8 

A B 

2 1 

~;:.<::! .• _'c. 

22 169 5 88 

0.02 0.14 

1.1 10.8 

A B 

I 4 

~- .. Ji) ~ , ' " . . - . . . 

22 237 5 88 

0.02 0.1 S 

0.9 11.5 

A I B 

I 4 
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Twp. Rei. 502 allel Range Rei. 12 

As noted previously, the Twp. Rd. S02/Range Rd. 12 (75 Avenue) intersection currently includes one lane 

on each approach to accommodate al l movements with stop control on the north and south approaches . 

Tables 5·3 through 5-5 present the res ul ts of the assessments completed for the Highway 16/ Range Road 

14 intersection for the AM and PM peak hours. 

Twp. Rd. 502 and Range Rd. 12 - AM Peal( Hour 201 2 and 2014 Analyses 

Geometry LTR LTR 

Vo lume (vph) 
.E~~· 

2 128 17 20 76 

vic 0.00 0.02 

De lay (5) 0.1 1.5 

LOS A A 

95'r. Queue (m) 0 a 

;;~.i",?;,:),i·:i ;.;~ 
Vo lume (vph) 2 I 137 I 18 21 82 

vic 0.00 0.02 

De lay (5) 0.1 1.5 

LOS A A 

95'h Queue (m) 

: 

Volume (v ph) 

vic 0.00 0.02 

De lay (5) 0.1 1.0 

LOS A A 

95" Queue (m) o 0 

Sand Control Sys tems ltd . Industria.l Subdivis ion TIA Report 
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LTR LTR 

C;~'. ' .. ,}:f;r",L :'~"':.i. 
13 2 1 13 26 14 33 2 

D. I 0 0.09 

10.9 1 1.6 
B ----+-------B --~ 

2 2 

14 22 I 14 

~~" 
28 IS 35 2 

0.11 0. 10 

I I. I 1 1.9 

B B 

0. 14 0.11 

12.4 13.0 

B B 

4 3 
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Ta ble 5-4: Twp. Rd, 502 and Range Rd. 12 - PM Peal, Hour 2012 and 2014 Analyses 

vic 0.00 0.04 0.25 0.16 

Delay (s) 0.2 1.7 14 .1 I 5.5 

L0~ i, l ... B -(-

95'" Queue (m) a 7 4 

Volume (vph) 2 147 17 20 39 33 18 

vic 0 .00 0.04 0.28 0.18 

Delay (s) 0.2 1.7 14.9 16.5 

A A B C 

95 th Queue (m) a 9 5 

, 

Volume (vpll) 2 202 17 22 33 18 15 2 

vic 0.00 0 .05 0 .35 0 .22 

De lay (s) 0.1 1.7 18.4 20.0 

LOS A A C C 
-----

95 th Queue (Ill) a 12 6 

As presented in Ta.bles 5-3 and 5-4, the Twp . Rd . S02/Range Rd . 12 in te rs ec ti on is an ticipated to operate 

at acceptable levels of service under shari term traffic condit ions . 

26 Sand COlltrclSystems Ltd Inrlusirial Subdivision, TIA Repol"( 
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Table 5-5: Twp. Rd. 502 and Range Rd. 12 - AM and PM Peal' Hour 2034 Analysis 

~-~~~~~~"".~~~ M~~~ R . L··· T . R !~" Lr~~ 
LTR LTR LTR 

. ~~~,~~" ~~£:,,';I2":'~~"'~ .. ~.~ ·CE·;P~".l' 
25 ' 30 ' 114 19 31 20 I 39 21 49 3 

~ ________ ~ _____ ~ __ ~ ____ +-__ -L ____ L-__ ~ ____ L-__ -L __ ~ ____ ~ __ ~ ___ _ 

vic 0.00 0.03 0.18 0.17 

Delay (s) 0.1 1.6 12.9 14 .0 

LOg- A 
I I - b i D I 

95" Queue (m) a I 1 I 5 5 _1 

~·=-3:~].t·.~ii~~s·2::'~~'~;<~'~·"~".=:·~'~~~'~~C"~~ .. ~~@I~~~~r~;o~m~r~~~:;=~~=· 
Vo lume (vp h) 3 208 27 30 191 19 40 I 20 I 39 21 49 3 

vic 0.00 0.03 0.23 0. 19 

De lay (s) 0.1 1.2 

LOS A A 

95" Queue (m) 

I~·· 
o I I 

":' '''~' " " 

-,,':', . 
Vo lume (vp h) I 4 172 34 42 1 205 

vic 0.01 0 .06 

Delay (s) 0.3 2.0 

LOS A A 

95" Queue (m) o 2 

Vo lume (vph) 4 251 43 42 225 

vic 0.0 1 0.07 

De lay (s) 0.2 2. 1 

LOS A A 

95" Queue (m) o 2 

Sa.nd Control Systems Ltd. Ii,d ustria l Subdivision, TIA Report 
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14.9 15.8 

B c 
7 5 

I ~ I . A':'j'S';"" .... '. I. 

24 I 28 I 54 I 47 25 21 4 

0.53 0.38 

25.2 27. 9 

D 

23 

24 30 I 54 I 47 25 21 4 

0.67 0.49 

38.9 39.1 

E E 

34 18.2 
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As shown in Table 5-5, the Twp . Rd. S02/Range Rd. 12 intersection is anticipated to operate at acceptable 

levels of service as an unsignali zed intersection in the 2034 horizon, under both background and total 

traffic cond itions. 

The leve l of service (LOS) on the north and south stop control led approaches during the PM peak is 

anticipated to operate at LOS D under background cond itions and at LOS E under total 203 4 traffic 

conditions as a result of delay due to increased traFfic vo lumes. The vic ratios for both the north and 

south approaches remain below 0.7 and 0.5 respective ly , indicating that capacity is anticipated to 

continue to ex ist at the intersect ion. It is also of note that conservat ive peak hour factors have been 

continued to be assumed in the long term horizon. No geometry or traffic control modifications have been 

identified as a resu lt of the capacity analyses completed . 

Twp. Rd. 502 and 62 Avenue 

The Twp. Rd. 502/62 Avenue intersection is anticipated to remain an unsignalized intersection in the long 

term horizon . The following existin g geometry has been assumed in the intersection analyses: 

West Appyoach (62 Avenue) - one left lane turn bay, one through lane ; 

East Approach (67 Street) - one shared right/through lane; and, 

North Approach (Tl"oIp. Rd. 502) - one left turn lane, one right lane. 

Tables 5-6 through 5-8 present the results of the assessments completed for the Twp. Rd. 502 and 62 

Avenue intersection. 

S<!l1d Control Systems Ltd . Industrial Subdivisioll, TfA Repol t 
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Table 5-6: Twp. Rd. 502 and 62 Avenue - AM Peal< Hour 2012 and 2014 Analyses 

vic 0.06 

Delay (5) 8.1 

i...GS M 

95 th Queue (m) 2 

Volume (vph) 73 

vic 0 .07 

Delay (5) 8.1 

95 th Queue (m) 2 

73 

vic 0. 13 

Delay (5) 8.7 

LOS A 

95 th Queue (m) 3 

Sand Centro l Syst? tnS Ltd . Industrial Subdivision, TIA Report 
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120 

120 

0.11 0.19 

0.0 i 0.9 

A i; 

0 S 

63 S2 128 

0. 12 0.21 

0.0 1 1.2 

A B 

0 6 

99 S9 137 

0.1 4 0.23 

0.0 12.6 

A B 

0 7 

.. , 
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Table 5-7: Tw p, Rd. 502 and 6 2 Avenue - PM Peal< Hour 2012 and 2014 Ana ly ses 

Vo lume (vph) 113 70 7 1 68 76 

vic 0. 12 0.09 0, 18 

Del '!y (5) 7,9 0 .0 .. _, 1,1.n 

LOS A A B 

95'h Q ueue (m ) 3 o 5 

. ·,Ak0:';::".~ ~~~Wi ~,' :". ":",/1,7.-'<:'''"': 
Vo lume (vph) I 12 1 75 76 73 81 93 

vi c 0 ,12 0 .10 0.20 

Delay (5) 8.0 0.0 12,0 

LOS A A B 

95" Queue (m) 3 o 6 

:~ 
Vo lume (vph) 131 75 76 8 3 118 

vic 0, 14 0.10 0 .33 

Delay (5) 8 , 1 0.0 13,8 
~----L-O-S----~-------A--------+--------A--------:--------B------'--

I 95" Queue (m) 4 I 0 1 I 

Sar.d Contre! Systems ltd . Indust ri al Subdivision. TlA Repolt 
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Table 5-8: Twp. Rd. 502 and 62 Avenue - AM and PM Peal< Hour 2034 Analysis 

vi c 0.10 

Delay (5) 8 .5 

LOS A 

Volume (v ph) 95 73 

vic 0.13 

Delay (5) 8.7 

LOS A 

9S'h Queue (m) 4 

Vo lu me (vph) 169 105 

vic 0.18 

Delay (5) 8.4 

LOS A 

9S'h Queue (m) 5 

Delay (5) 8 .6 

LOS A 

95 lh Queue (m) 6 

Sand Contro l SYHerns Ltd. Industrial Subd ivision , TIA Report 
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0.16 0 .32 

2. 2 1.3 .3 

A B 

II 

- '., 
120 99 59 

0 .14 0.23 

0.0 12.6 

A B 

0 7 

106 102 114 

0.14 0.40 

0.0 16 .3 

A C 

0 15 

0 .0 22.0 

A c 

o 31 
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AS shown in t he above tables, the Twp. Rd. 502/62 Avenue intersection is anticipated to operate at 

acceptable levels of service with the addition of site generated traffic in both the 201 4 and 2034 horizons. 

No geometry or traffic control modifications have been identifi ed as a result o f the capacity analyses . 

5.4 Lighting Asses sm ent 

32 

The ligh ting assessment is based on TAC's Guide for the Design of Roadway Lighting (2006) using 

availabl e geometric, operational, and environmental factors. Calculat ion spreadsheets for the street 

ligrti ng assessment are included in Ap pend ix C. Illumination warrants were completed for the Twp. Rd. 

S02/Range Rd. 12 in tersectio n under background and total traffic cond itions as well as at the Twp. Rd . 

S02/Range Rd. 13 intersection under total traffic condit ions. The Twp. Rd. 502/62 Avenue is current ly 

fully illumin ated. 

Table 5-9 presents the warrant scores for the illumination assessment completed . A warrant score of 120 

identifies that intersection illumin ation is warranted. 

Table 5·9: Summary of lighting Assessment 

Twp. Rd. 502 and 
66 66 66 

Range Rd. 12 
96 126 Yes 

Twp. Rd . 502 and 
N/A N/A 18 

Range Rd. 13 
N/A 18 No 

As sl10wn in Tab le 5-9, illumination is not anticipated to be warranted at the Twp. Rd. 502 and Range Rd. 

13 intersection under the traffic conditions assessed . At the Twp. Rd. 502 and Range Rd . 12 intersection 

de lineati on lighting is anticipa ted to be warranted under the 203 4 total traffic conditi ons assessed in 

order to illuminate cross street t raffic. Because the warrant score of 126 just exceeds th e th res l10ld for 

lighting and is based on long te rm projections, it is recomm ended th at this intersection be evaluated as 

development occurs in the area to confirm proj ected growth and condit ions. 

Sal1d COIH(o l Systcm.s Ltd Industrial Subdivi.sioll, TIA RelJo({ 
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6. CONC LUSIONS AND RECOMMEf\IDATiOi\iS 
This report documents the results of a comprehensive tra ffic impact asseSSl11ent prepared for Sand 

Control Systems Ltd. Specifically, this report assesses and eval uates the traffic impacts associated with 
the proposed Industrial Subdivision in the County of Vermil ion River. 

6.1 Conclusions 

Based on the analysis and assessment completed, it has been determined that the proposed development 

can be accommodated from a transportat ion perspective. The following summarizes the key resLdls of the 

a~ ' ,,55!Y!s::.!~tS comp!f:>.teo . 

6.1.1 Traffic Signal Warrams 

A signal warran t analysis based on the TACs Canadian Traffic Signal Warrant Matrix Procedure 2005 was 

compleled for the Twp. Rd. S02/Range Road 12 (7S Avenue). and Twp. Rd. 502/62 Avenue intersections 

for all horizon years and for the Twp. Rd. S02/Range Road 13 inlersection under tota l traffic conditions. 

Traffic signal contro l is not anticipated to be warranted at any of the intersections within the 2034 horizon 

under either the background or total traffic vo lume scenarios assessed. 

6.1.2 Capac ity Analysis 

To evaluate the traffic operating conditions during the peak periods of traffic ac tivity, capacity 

assessments were completed based on tIle methods oLHlined in the Highway Capacity Manual 2000, using 

Synchro 7.0 analysis software. Based on the assessment completed, the traffic conditions at the study area 

intersecti ons are antic ipated to operate at acceptable levels of service. No geom etry Improvements were 

identified to accommodate site generated traffic. 

6.1.3 Lighting Analysis 

Assessments were completed at the Twp. Rd. S02/Range Rd. 12 (7S Avenue) and the Twp. Rd. S02/Range 

Rd. 13 intersections using the TAC Guide for the Design of Roadway Lighti ng, 2006. Based on the 

assessments completed, ill uminat ion is not anticipated to be warranted at the Twp. Rd . S02/Range Rd. 13 

intersect ion. The Twp. Rd. S02/Range Rd. 12 (75 Ave nue) may warrant delineation lighti ng within tile 20 

year long term horizon. Howeve r, it is recommended that thiS intersection be evaluated as development 

occurs in the area to confirm projected growth and conditions. 
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HClvi Unsignalized Intersection Capacity Analysis 
2: Twp Rd. 5028: Rfl13 

"\ ... ./." ,":- .\ r· , 
-~;. ., , (.-

Movement EBT EBR WBL WBT NBL NBR 
Lane Configurations j;:. 4" '''r"f 
Volume (veh/h) 220 5 86 148 1 18 
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) 239 5 93 161 1 20 
Pedestrians 
Lane Width (m) 
Walking Speed (m/s) 
Percenl Blockage 
Right turn flare (veh) 
Median Iype None None 
Median storage veh) 
Upslream signai (m) 
pX. platoon unblocked 
ve, conflicting volume 245 590 242 
vCl , stage 1 confvol 
vC2, slage 2 conf vol 
vCu, unblocked vol 245 590 242 
IC, single (5) 4.7 7.0 6.8 
IC, 2 slage (5) 
IF (5) 2.8 4.1 3.9 
pO queue free % 91 100 97 
cM capacily (vehth) 1035 349 668 

Direchon, Lane # EB 1 WBl NB 1 
Volume Tolal 245 254 21 
Volume Left 0 93 1 
Volume Righi 5 0 20 
cSH 1700 1035 637 
Volume 10 Capacity 0. 14 0.09 0.03 
Queue Lenglh 95th (m) 0.0 2.3 0.8 
Conlrol Delay (5) 00 3.8 10.8 
Lane LOS A B 
Approach Delay (5) 00 3.8 10.8 
Approach LOS B 

Intersection Summa~ 
Average Delay 2.3 
Inlerseclion Capacity Ulilizalion 39.1% leu Level of Service 
Analysis Period (min) 15 

3383.01 Grillndustries Subdivision 4/19/2012 Tolal2034 AM 

A 

5/1 /2012 

Synchro 7" Report 
Page 1 



HCM Unsignalized Intersection Capacity A na lysis 

2 ~d. 502 & I,!R ~ 

"" 1'-~ ,~! 
. ;-. .c. ;> - > \ 

Movement EBT EBR WBl WBT NBl NBR 
lane Configurations t · 4' \"f 
Volume (veh/h) 150 22 169 5 88 
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) 163 1 24 184 5 96 
Pedestrians 
lane Width (m) 
Walking Speed (m/s) 
Percent Blockage 
Righllurn Ilare (veh) 
Median type None None 
Median slorage veh) 
Upstream signal (ml 
"X, platoon unblocked 
vC, conilicling volume 164 395 164 
vC1, stage 1 conf vol 
vC2, slage 2 conf vol 
vCu, unblocked vol 164 395 164 
IC, single (s) 4.7 7.0 6.8 
IC, 2 slage (s) 
IF (s) 2.8 4.1 3.9 
pO queue free % 98 99 87 
cM capacily (veh/h) 1116 496 744 

Direction, Lane # EB 1 WB 1 NB 1 
Volume Tolal 164 208 101 
Volume left 0 24 5 
Volume Righi 1 0 96 
cSH 1700 1116 725 
Volume 10 Capacity 0. 10 002 0.14 
Queue lenglh 951h (m) 00 0.5 3.7 
Conlrol Delay (5) 0.0 1.1 10.8 
lane lOS A B 
Approach Delay (s) 0.0 1.1 10.8 
Approach lOS B 

intersection Summa~ 
Average Delay 2.8 
Inlerseclion Capacily Ulilization 35.1% ICU level of Service 
Analysis Period (min) 15 

3383.01 Grillnduslries Subdivision 4I19/2012 Tolal2014 PM 

A 

5/1/201 2 

Synchro 7· Report 
Page 1 



HCM Unsignalized Iniersection Capacity Ana lys is 
2: Tw!2..£ld. 5028, RR 13 
~- -- ~ -= 

~;> "'\7 '(/ 
•. . :- .\ !' 

Movement EBT EBR WBL WBT NBL NBR 
Lane Configurations t~, 4 tyr 
Volume (vehlh) 210 22 237 5 88 
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 now rate (vph) 228 1 24 258 5 96 
Pedestrians 
Lane Width (m) 
Walking Speed (mls) 
Percent Blockage 
Right turn lIare (veh) 
Median type None None 
Median storage veh) 
Upstream signal (m) 
pX. platoon unblocked 
vC, conflicting volume 229 534 229 
vC 1. stage 1 COllI vol 
vC2. slage 2 conf vol 
vCu. unblocked vol 229 534 229 
tC. single (s) 4.7 7.0 6.8 
tC, 2 slage (s) 
tF (s) 2.8 4.1 3. 9 
pO queue tree % 98 99 86 
cM capacity (vehlh) 1050 406 680 

Direction, Lane # EBl WBl NBl 
Volume Total 229 282 101 
Volume Left 0 24 5 
Volume Righi 0 96 
cSH 1700 1050 656 
Volume to Capacily 0.13 0.02 0.15 
Queue Length 95th (m) 0.0 0.5 4.1 
Control Delay (s) 0.0 0.9 11.5 
Lalle LOS A B 
Approach Delay (s) 0.0 0.9 11.5 
Approach LOS B 

Intersection Summa!}, 
Average Delay 2.3 
Interseclion Capacity Utilization 42.2% ICU Level of Service 
Analysis Period (min) 15 

3383.01 Grit Industries Subdivision 411912012 Total 2034 PM 

A 

51112012 

Synchro 7 - Report 
Page 1 



HCivl Unsignal ized Intersection Capacity Analysis 

t:: TWI~ Rd. 5028, RR 1~ (75 Ave) 

/ - .. ~- .,\ 

"v v '--: . 

Movement EBL EBT EBR WBL WBT WBR 
Lane Configurations *' 4\ 
Volume (veh/h) 2 128 17 20 76 13 
Sign Control Free Free 
Grade 0% 0% 
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly flow rate (vph) 2 139 18 22 83 14 
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 lInbloc~ed 
vC, conflicting volume 97 15~ 

vC 1, stage 1 COli I vol 
vC2, stage 2 conI vol 
vCu, unblocked vat 97 158 
tC, single (s) 4.1 4.2 
tC, 2 stage (s) 
tF (s) 2.2 2.j 
pO queue Iree % 100 98 
cM capacity (veh/h) 1509 1369 

Direction. Lane # EB 1 WB1 NB 1 SB 1 
Votume Total 160 118 65 53 
Volume Left 2 22 23 15 
Volume Right 18 14 28 2 
cSH 1509 1369 676 600 
Volume to Capacity 0.00 0.02 0.10 0.09 
Queue Length 95th (m) 0.0 0.4 2.4 2.2 
Control Delay (s) 0.1 1.5 10.9 11.6 
Lane LOS A A B B 
Approach Delay (s) 0.1 1.5 10.9 11.6 
Approach LOS B B 

Intersection Summary 
Average Delay 38 
Intersection Capacity Utilization 29.8% tCU Levet of Service 
Analysis Period (min) 15 

3383.01 Grit Industries Subdivision 4119/2012 Existing 2012 AM 

'( ." ) . -, 
• , 

NBL NBT NBR 
4, 

21 13 26 
Stop 

0% 
0.92 0.92 0.92 

23 14 28 

306 293 148 

306 293 148 
7.1 6.5 6) 

3.5 4.0 38 
96 98 96 

611 611 786 

A 

5/112012 

• ,~ 
, 

\ .j 

SBL SBT SBR 
4:· 

14 33 2 
Stop 

0% 
0.92 0.92 0.92 

15 36 2 

321 295 90 

321 295 90 
7.2 6.6 6.2 

3.6 4.1 3.3 
97 94 100 

569 599 974 

Synchro 7 - Report 
Page 1 



d ClvI Unsignalized Interseciion Capacity i\nalysis 
~p~ RcI . 502 & RFl i 2 (75 ;:,ve) 

==-""=" 

... .t. " / " .::;- :~ 
-> ,\i '.J 

, 

I~ovement EBL EBT EBR WBL WBT WBR 
Lane Configurations .1' .... .,. 4:-
Volume (vehih) 2 137 18 21 82 14 
Sign Conirol Free Free 
Grade 0% 0% 
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly now rate (vph) 2 149 20 23 89 15 
Pedestrians 
Lane Width (m) 
Walking Speed (mls) 
Percent Blocl,age 
Right turn flare (veh) 
Median type None None 
Median storage veh) 
Upslream signal (01) 
pX, platoon unblocked 
ve, conflicting volume 104 168 
vCl . stage 1 coni vol 
vC2. stage 2 conf vol 
vCu, unblocked vol 104 168 
IC, single (s) 4.1 4.2 
tC. 2 stage (s) 
iF (s) 2.2 2.3 
pO queue free % 100 98 
cM capacity (vehlh) 1500 1356 

Direction, Lane # EB 1 WBI NB 1 SB 1 
Volume Total 171 127 70 57 
Volume Left 2 23 24 16 
Vo lume Right 20 15 30 2 
cSH 1500 1356 660 581 
Volume to Capacity 0.00 0.02 0.11 0.10 
Queue Length 951h (m) 00 0.4 2.7 2.4 
Control Delay (s) 0.1 1.5 11.1 11.9 
Lane LOS A A B B 
Approach Delay (s) 0.1 1.5 11 .1 11.9 
Approach LOS B B 

!Iltersection Sumrnar~ 
Average Delay 39 
Intersection Capacity Utilization 31 .1% ICU Level 01 Service 
Analysis Period (min) 15 

3383.01 Grit Industries Subdivision 411912012 Background 2014 AM 

.'\ i' /' 
NBL NBT NBR 

4> 
22 14 28 

Stop 
0% 

0.92 0.92 0.92 
24 15 30 

327 313 159 

327 313 159 
7.1 6.5 6.7 

3.5 4.0 38 
96 97 96 

589 594 775 

A 

51112012 

\ . ! j 
" o( 

SBL SBT SBR 
,k 

15 35 2 
Stop 

0% 
0.92 0.92 0.92 

16 38 2 

343 315 97 

343 315 97 
72 6.6 6.2 

3.6 4.1 3.3 
97 93 100 

547 583 965 

Synchro 7· Report 
Page I 



HClvl Unsignalized Iniersection Capacity J\nalysis 
i:;;. Ywp. l'id. 502 & I'iR 12j75 Av'}) 

;\ 
.~ .... ./ -;> y 

/" v 
. ~:- l.':..... 

Movement EBl EBT EBR WBl WBT WBR 
lane Configuralions 

.... 
(~ 4~· 'I 

Volume (veh/h) 2 153 20 21 159 14 
Sign Conlrol Free Free 
Grade 0% 0% 
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly flow rale (vph) 2 166 22 23 173 15 
Pedestrians 
lane Widlh (m) 
Walkin9 Speed (m/s) 
Percenl Blockage 
Righllurn flare (veh) 
Median type None None 
Median slorage veh) 
Upslream signal (m) 
pX, platoon unblocked 
vC, conflicting volume 188 188 
vC1 , slage 1 coni vol 
vC2, slage 2 coni vol 
vCu, unblocked vol 188 188 
IC, single (s) 4.1 4.2 
tC. 2 slage (s) 
IF (s) 2.2 2.3 
pO queue free % 100 98 
cM capacily (veh/h) 1398 1334 

Direction, Lane 11 EB 1 EB 2 WB1 NB 1 SB 1 
Volume Total 1 189 211 79 57 
Volume Left 1 1 23 34 16 
Vo lume Righi 0 22 15 30 2 
cSH 1398 1398 1334 564 506 
Vo lume 10 Capacity 000 0.00 0.02 0.14 0.11 
Queue Lenglh 951h (m) 0.0 0.0 0.4 37 2.8 
Conlrol Delay (5) 7.6 00 1.0 12.4 130 
lane lOS A A A B B 
Approach Delay (5) 0.1 '\.0 12.4 13.0 
Approach LOS B B 

Inlerseclion Summa~ 
Average Delay 36 
Inlersection Capacily Utilizalion 36.5% ICU Level 01 Service 
Analysis Period (min) 15 

338301 Grit Induslries Subdivision 4/19/2012 Tolal 2014 AM 

<\ 'r I:' .. 

NBl NBT NBR 
:+> 

31 14 28 
Stop 

0% 
0.92 0.92 0.92 

34 15 30 

429 415 177 

429 415 177 
73 6.5 6.7 

3.7 4.0 38 
93 97 96 

473 521 756 

A 

5/1/2012 

\ . .~ ,.:/ ..... 

SBl SBT SBR 
~t> 

15 35 2 
Slop 

0% 
0.92 0.92 0.92 

16 38 2 

435 418 180 

435 418 180 
7.2 6.6 6.2 

3.6 4.1 33 
97 93 100 

473 510 867 
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hClvl Unsignalized Intersection Capacity A.nalysis 
t! : TWI~ liel. 502 8, liFl .Sj75 Ave) 

A <:- :: ... 
/" -::'" ~~". .f "'-.~ 

Movement EBl EBT EBR WBL WBT WBR 
Lene Configurations 4> (~ 
Volume (vehlh) 2 123 25 30 147 17 
Sign Control FI"ee Free 
Grade 0% 0% 
Peak Hour Factor 0.50 0.84 0.75 0.60 0.65 0.88 
Hourly flow rate (vph) 4 146 33 50 226 19 
Pedestrians 
Lane V<fJdth (m) 
Walking Speed (mls) 
Percent Blockage 
Right turn flare (veh) 
Median type None None 
Median storage veh) 
Upstream signal (rn) 
oX. olatoon unblocked 
ve, conflicting volume 245 180 
vC1. stage 1 conf vol 
vC2. stage 2 conf vol 
vCu, unblocked vol 245 180 
tC, single (s) 4.1 4.6 
tC. 2 stage (s) 
IF (s) 2.2 27 
pO queue free % 100 96 
cM capacity (vehlh) 1332 1153 

Direction, Lane # EB 1 WB1 NB 1 SB 1 
Volume Total 184 295 139 68 
Volume Left 4 50 48 36 
Volume Right 33 19 44 4 
cSH '1332 1153 503 381 
Vo lume 10 Capacity 0.00 0.04 0.28 0.18 
Queue length 95th (Ill) 0.1 1.0 8.5 4.9 
Control Delay (s) 0.2 1.7 14.9 16.5 
Lane LQS A A B C 
Approach Delay (s) 0.2 1.7 14.9 16.5 
Approach lQS B C 

Intersection Surnma~ 
Average Delay 5.5 
Intersection Capacity Utilization 35.2% ICU level 01 Service 
Analysis Period (Illin) 15 

3383.01 Grit Industries Subdivision 411912012 Background 2014 PM 

.'.~\ i' /> , , 
NBL NBT NBR 

l' ';:y > 

20 39 33 
Stop 

0% 
0.42 0.82 0.75 

48 48 44 

525 517 163 

525 517 163 
7.2 6.6 6.3 

36 4. 1 34 
88 89 95 

409 436 859 

A 

511120 '12 

\ .. .!, ./ 
SBl SST SBR 

4~· 
18 15 2 

Stop 
0% 

0.50 0.54 0.50 
36 28 4 

575 524 236 

575 524 236 
7.4 6.5 6.2 

3.8 4.0 33 
89 94 100 

327 440 808 
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HCNI Unsignalizecl Intersection Capacit)1 Ana lysis 

Ll-: "I"Wp. "RsL .2Q~,J!: RR£ (75 Ave) 

/, 
--/'" -~~. ':}. , -('~ <:~ .\ ". 

Movement EBL EBT EBR Vl/BL WBT WBR 
Lane Configurations ,1; 4,· 
Volume (vehlh) 2 202 34 30 '167 17 
Sign Control Free Free 
Grade 0% 0% 
Peak Hour Faclor 0.50 0.84 0.75 0.60 0.65 0.88 
Hourly flow rate (vph) 4 240 45 50 257 19 
Pedestrians 
Lane Widlh (m) 
Walking Speed (mls) 
Percent Blockage 
Righllurn lIare (veh) 
Median Iype None None 
Median slorage veh) 
Upslream signal (m) 
oX, plaloon unblocked 

-ve, conflicting volume 276 286 
vC 1, slage 1 conf vol 
vC2, slage 2 coni vol 
vCu, unblocked vol 276 286 
IC, single (5) 4.1 4.6 
IC, 2 slage (5) 
IF (s) 2.2 2.7 
pO queue free % 100 95 
cM capacily (vehlh) 1298 1046 

Direction, Lane # EB1 WS 1 NS 1 SS 1 
Volume T alai 290 326 144 68 
Volume Left 4 50 52 36 
Volume Righi 45 19 44 4 
cSH 1298 1046 411 307 
Volume 10 Capacily 0.00 0.05 0.35 022 
Queue Lenglh 951h (Ill) 0.1 1.1 11.8 6.3 
Conlrol Delay (s) 0.1 1.7 18.4 20.0 
Lane LOS A A C C 
Approach Delay (5) 0.1 1.7 18.4 20.0 
Approach LOS C C 

Intersection Summa~ 
Average Delay 5.6 
Inlerseclion Capacily Ulilizalion 41.5% ICU Level of Service 
A,nalysis Period (min) 15 

3383.01 Grillnduslries Subdivision 411912012 10lal2014 PM 

\ 'I' /. 
NBL NBT NBR 

::f> 
22 39 33 

Stop 
0% 

0.42 0.82 0.75 
52 48 44 

656 647 263 

656 647 263 
7.3 6.6 6.3 

3.7 4.1 3.4 
84 87 94 

324 365 754 

A 

51112012 

\ : .. J j 

SBL SBT SBR 

4> 
18 15 2 

Stop 
0% 

0.50 0.54 0.50 
36 28 4 

706 660 267 

706 660 267 
7.4 6.5 6.2 

3.8 4.0 3.3 
86 92 99 

258 366 777 
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HCfvl Unsignalized Intersection Capacity I-Inalysis 
~.; Tvvp. Rd . .§Q2 8-. I'Hi 1 ?J75Ave) 

, . ~:- .'. 
/ - -'" , .("" -,--;: . 

'I 

Movement EBL EBT EBR WBL W8T WBR 
Lane Configuralions .o;..~ 4:.-
Volume (veh/h) 3 192 25 30 114 19 
Sign Conlrol Free Free 
Grade 0% 0% 
Peak Hour F aclor 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly now rale (vph) 3 209 27 33 124 21 
Pedeslrians 
Lane Widlh (m) 
Walking Speed (m/s ) 
Percenl Blockage 
Righllurn flare (veh) 
Median Iype None None 
Median slorage veh) 
Upstrearn signal (m) 
pX, platoon unblocked 
lJe, conflicting volume 145 236 
vC 1. stage 1 conf vol 
vC2. slage 2 conf vol 
vCu, unblocked vol 145 236 
IC, single (5) 4.1 4.2 
IC, 2 stage (5) 
IF (5) 2.2 2.J 
pO queue free % 100 97 
cM capacity (veil/h) 1450 1280 

Direc"on, Lane # EB 1 WB 1 NB 1 S81 
Volume Total 239 177 98 79 
Volume Left 3 33 34 23 
Volume Right 27 21 42 3 
cSH 1450 1280 556 478 
Volume 10 Capacily 0.00 0.03 0.18 0.17 
Queue Length 951h (Ill) 0.1 06 4.8 4.5 
Conlrol Delay (5) 0.1 1.6 12.9 14.0 
Lane LOS A A B B 
Approach Delay (5) 0.1 1.6 12.9 14.0 
Approach LOS B B 

Inlerseclion Summary 
Average Delay 4.5 
Inlersection Capacity Ulilization 39.5% ICU Level of Service 
Ana lysis Period (min) 15 

3383.01 Grillnduslries Subdivision 4/19/2012 Background 2034 AM 

.\ 'j' / -. 
NBL NBT NBR 

<~) 
31 20 39 

Slop 
0% 

0.92 0.92 0.92 
34 22 42 

458 439 222 

458 439 222 
7.1 6.5 6.7 

35 4.0 3.8 
93 96 94 

462 501 711 

A 

5/1/2012 

\ . ! ./ 
SBL S8T SBR 

~t> 
21 49 3 

Slop 
0% 

0.92 0.92 0.92 
23 53 3 

482 442 134 

482 442 134 
7.2 6.6 6.2 

3.6 4.1 3.3 
95 89 100 

423 490 920 
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HCM Ullsigilalized Interseciion Capacity Anal)lsis 
j: Twp. Rd. 502 & RR 12 (75 Ave) 

~ 

,\ .. . ;-. 1\ 
./' -!> '':-. c-t'"' -.... v I 

Movement EBL EBT EBR WBL WBT WBR 
Lane Configurations 4- 4> 
Volume (vehlh) 3 208 27 30 191 19 
Sign Control Free Free 
Grade 0% 0% 
Peak Hour F aclor 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly flow rate (vph) 3 226 29 33 208 21 
Pedestrians 
Lane Width (m) 
Walking Speed (mls) 
Percenl Blockage 
Righllurn flare (veh) 
Median Iype None None 
Median slorage veh) 
Upslream signal (m) 
pX, plaloon unblockad 
ve, con nicling volume 228 255 
vCl, slage 1 coni vol 
vC2, 51 age 2 conf vol 
vCu, unblocked vol 228 255 
IC, single (5) 4. 1 4.2 
tC , 2 stage (s) 
IF (5) 22 2J 
pO Queue free % 100 97 
cM capacity (vehlh) 1352 1259 

Direction, Lane # EB 1 WB1 NB 1 SB 1 
Volume T olal 259 261 108 79 
Volume Left 3 33 43 23 
Volume Righi 29 21 42 3 
cSH 1352 1259 469 413 
Volume 10 Capacily 0.00 0.03 0.23 0.19 
Queue Lenglh 951h (m) 0.1 0.6 6.7 5.3 
Conlrol Delay (5) 0.1 1.2 14.9 15.8 
Lane LOS A A 8 C 
Approach Delay (5) 0.1 1.2 14.9 15.8 
Approach LOS B C 

Inlerseclion Sum marl' 
Average Delay 4.5 
Intersection Capacity Utilization 46.2% ICU Level of Service 
Analysis Period (min) 15 

3383.01 Grillndustries Subdivision 411912012 T olal 2034 AM 

"\ 
A /.' , 

T /o' , 
NBL NBT NBR 

... 4'? 
40 20 39 

Stop 
0% 

0.92 0.92 0.92 
43 22 42 

560 541 241 

560 541 241 
7.3 6.5 6.7 

3. 1 4.0 3.8 
88 95 94 

366 438 693 

A 

51112012 

\ . J. ./ 
Y 

SBL SBT SBR 
4:-

21 49 3 
Slop 

0% 
0.92 0.92 0.92 

23 53 3 

584 545 218 

584 545 218 
7.2 6.6 6.2 

3.6 4.1 3.3 
94 88 100 

359 428 827 
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J-1Clvl Unsignalized Iniersection Capaciiy Analysis 
L!: TWIJ. Rd. 502 8, I'lR 12 (75 Ave 

----.La~ _ . 

J~ 
-~..,. 

....,. 
v 

..< .~-

v 
,\ 
'-. 

Movement EBl EBT EBR WBl WBT WBR 
Lane Configurations 4- 4· 
Volume (vehlh) 4 172 34 42 205 24 
Sign Conlrol Free Free 
Grade 0% 0% 
Peak Hour Faclor 0.50 0.84 0.75 0.60 0.65 0.88 
Hourly flow rate (vph) 8 205 45 70 315 27 
Pedestrians 
lane Width (m) 
Walking Speed (01/5) 
Percent Blockage 
Right turn flare (veh) 
Median type None None 
Median storage veh) 
Upstream signal (01) 
pX, platoon unblocked 
vC, confiicting volume 343 250 
vC 1, stage 1 coni vol 
vC2, stage 2 coni vol 
veu, unblocked vol 343 250 
tC, single (s) 4.1 4.6 
tC, 2 stage (5) 
IF (5) 2.2 V 
pO queue free % 99 94 
cM capacity (vehll1) 1228 1081 

Direction, Lane # EB 1 WB 1 NB 1 SB 1 
Volume Total 258 413 195 97 
Volume l eft 8 70 67 50 
Volume Right 45 27 63 8 
cSH 1228 1081 369 252 
Volume to Capacily 0.01 0.06 0.53 0.38 
Queue Length 95th (m) 0.1 1.6 22.5 13.1 
Control Delay (s) 0.3 2.0 25.2 27.9 
l ane lOS A A D D 
Approach Delay (5) 0.3 2.0 25.2 27.9 
Approach lOS 0 0 

Intersection Summary 
Average Delay 8.9 
Intersection Capacity Utilization 45.4% leu Level of Service 
Analysis Period (min) 15 

3383.01 Grit tndustries Subdivision 4/19/2012 Background 2034 PM 

<\ i( / .-. , 
NBl NBT NBR 

... :.~) 
28 54 47 

Stop 
0% 

0.42 0.82 0.75 
67 66 63 

740 726 227 

740 726 227 
7.2 6.6 6.3 

3.6 4.1 3.4 
76 80 92 

272 322 790 

A 

5/1/2012 

\. ;~ ./ 
SBl SBT SBR 

., 
{{.;. 

25 21 4 
Stop 

0% 
0.50 0.54 0.50 

50 39 8 

808 735 329 

808 735 329 
7.4 6.5 6.2 

3.8 4.0 3.3 
75 88 99 

198 325 717 
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HCIVI U nsignalizecl Intersection Capaci ty A nalysis 

"'.: ·r~p . ReI. 502 8 RR 12 (7~ ~e)~ 

.1'- ,--;- '\ . ... ~~ .. ( -;: v v 

Movement EBl EST EBR WBl WBT WBR 
lane Configurations 4 J? 
Volume (veh/h) 4 251 43 42 225 24 
Sign Conlrol Free Free 
Grade 0% 0% 
Peak Hour Faclor 0.50 0.84 0.75 0.60 0.65 0.88 
Hourly flow rale (vph) 8 299 57 70 346 27 
Pedeslrians 
lane Widlh (m) 
Walking Speed (m/s) 
Percenl Blockage 
Righi lurn flare (veh) 
Median type None None 
Median storage veh) 
Upslream signal (m) 
pX. plaloon unblocked 
ve, ci;nfiicling volume 373 356 
vC 1. slage 1 conf vol 
vC2, slage 2 con f vol 
vCu, unblocked vol 373 356 
IC, single (s) 4.1 4.6 
IC, 2 slage (5) 
IF (s) 2.2 2.i 
pO queue free % 99 93 
cM capacily (veh/h) 1196 980 

Direction, Lane # EB 1 WB 1 NB 1 SB 1 
Volume Total 364 443 200 97 
Volume Lefl 8 70 71 50 
Volume Righi 57 27 63 8 
cSH 1196 980 297 199 
Volurne 10 Capacity 0.01 0.07 0.67 0.49 
Queue Lenglh 95th (m) 0.2 1.8 34 .3 18.2 
Conlrol Delay (5) 0.2 2.1 38.9 39.1 
Lane lOS A A E E 
Approach Delay (s) 0.2 2.1 38.9 39.1 
Approach lOS E E 

Intersection Summar! 
Average Delay 11 .4 
Intersection Capacity Utilizalion 51.6% ICU Level of SelVice 
Analysis Period (min) 15 

3383.01 Grit tndustries Subdivision 4/19/2012 Tolal2034 PM 

.\ 
, 
r /' 

NBl NBT NBR 
4> 

30 54 47 
Slop 
0% 

0.42 0.82 0.75 
71 66 63 

871 857 327 

871 857 327 
7.3 6.6 6.3 

3.7 4 I 3A 
66 75 91 

212 268 694 

A 

5/1/2012 

\ . ~ ·,1 i 

SBl SBT SBR 
4:-

25 21 4 
Slop 
0% 

0.50 0.54 0.50 
50 39 8 

939 872 360 

939 872 360 
7.4 6.5 6.2 

3.8 4.0 3.3 
67 86 99 

151 268 689 
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HCM Unsignalizecl Intersection Capacity Ana lysis 
8: 62 Ave &. rwp l'lel 502 

. ,j~ .::- "'- \ . 
, 

-:> .of 

Movement EBL EBT WBT WBR SBL SBR 
Lane Configurations '1 -7' 'f. '1 r 
Volume (veh/h) 50 68 112 59 49 119 
Sign Control Free Free Stop 
Grade 0% 0% 0% 
Peak Hour Factor 0.63 0.81 0.97 0.87 0.77 0.71 
Hourly now rate (vph) 79 84 115 68 64 168 
Pedestrians 
Lane Width (m) 
Walking Speed (m/s) 
Percent Blockage 
Righllurn fiare (veh) 4 
Median type None None 
Median storage veh) 
Upstream signal (m) 
pX, platoon unblocked 
vC, conmc'tlng volume 183 392 149 
vCl , stage 1 coni vol 
vC2, stage 2 coni vol 
vCu, unblocked vol 183 392 149 
iC, single (5) 4.4 6.7 6.3 
IC, 2 slage (s) 
tF (5) 2.5 3.8 3.4 
pO queue free % 94 88 81 
cM capacily (veh/l1) 1250 518 869 

Direction, Lane # E81 E82 W81 S81 
Volume Tolal 79 84 183 231 
Volume Left 79 0 0 64 
Volume Righi 0 0 68 168 
cSH 1250 1700 1700 1199 
Volume to Capacity 0.06 0.05 0.11 0.19 
Queue Length 95tl1 (m) 1.5 0.0 0.0 5.4 
Control Delay (s) 8.1 0.0 0.0 10.9 
Lane LOS A 8 
Approach Delay (5) 3.9 0.0 10.9 
Approach LOS 8 

Intersection Summary 
Average Delay 5.5 
Interseclion Capacily Utilization 26.7% ICU Level of SelVice 
Analysis Period (min) 15 

3383.01 Gril lndustries Subdivision 4/19/2012 Existing 2012 AM 

A 

51112012 
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HCivi Unsignalized Inierseciion Capaciiy Analysis 
~ §L~ve &T~~Rd§02 ~. 

~-~ 

.J:. - :> 
, .. :- '< \; ./ 

Movement EBl EBT WBT WBR SBl SBR 
Lane Configuraiions 

, .. A t. t;~ ,1' 
" T 

Volume (veh/h) 54 73 120 63 52 128 
Sign Conlrol Free Free Slop 
Grade 0% 0% 0% 
Peak Hour Factor 0.63 0.81 0.97 0.87 OJ7 0.71 
Hourly flow rale (vph) 86 gO 124 72 68 180 
Pedestrians 
Lane Width (m) 
Walking Speed (m/s) 
Percent Blockage 
Right turn lIare (veh) 4 
Median type None I,one 
Median storage veh) 
Upslream signal (m) 
pX. plaloon unblocked 
ve, connicting volume 196 421 160 
vC 1. stage 1 conf vol 
vC2. stage 2 conf vol 
vCu. unblocked vol 196 421 160 
IC, single (5) 4.4 6.7 6.3 
IC, 2 stage (5) 
IF (5) 2.5 3.8 3.4 
pO queue free % 93 86 79 
cM capacity (veh/h) 1235 494 857 

Direction, lane # EB 1 EB 2 WBl SBl 
Volume Total 86 gO 196 248 
Volume Le ft 86 0 0 68 
Volume Righi 0 0 72 180 
cSH 1235 1700 1700 1178 
Volume to Capaclly 0.07 0.05 0.12 0.21 
Queue Lenglh 95th (m) 1.7 0.0 0.0 6.0 
Conlrol Delay (5) 8.1 0.0 0.0 11.2 
Lane LOS A B 
Approach Delay (s) 4.0 0.0 11.2 
Approach LOS B 

Intersection Summact 
Average Delay 5.6 
In tersection Capacity Utilization 27.4% ICU Level 01 Service 
Analysis Period (min) 15 

3383.01 Grit Induslries Subdivision 4/19/2012 Background 2014 AM 

A 

5/1/2012 
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hCIVI Unsignal ized Intersection Cal)aciiy /~na l ysis 

8: §2 Ave i!, Twp Rd 5Q2 

. j '. .;- .:~ \ . J -;> ~ 

Movement EBl EBT WBT WBR SBl SBR 
Lane Configurations "'I 

., 
.~) ~i r T 

Volume (veh/h) 95 73 120 99 59 137 
Sign Control Free Free Stop 
Grade 0%1 0% 0% 
Peak Hour Factor 0.63 0.81 0.97 0.87 0.77 0.71 
Hourly flow rate (vph) 151 90 124 114 77 193 
Pedestrians 
lane Width (m) 
Walking Speed (m/s) 
Percent Blockage 
Right turn flare (veh) 4 
Median type None None 
Median storage veh) 
Upstream signal (m) 
pX, platoon unblockeu 
vC, conflicting volume 238 572 181 
vC 1 , stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 238 572 181 
IC, single (s) 4.5 6.8 6.4 
tC, 2 slage (s) 
IF (s) 2.6 3.8 3.4 
pO queue free % 87 79 77 
eM capacily (veh/h) 1123 369 827 

Direction, Lane # EB 1 EB 2 WB1 SB 1 
Vo lume Total 151 90 238 270 
Volume letl 151 0 0 77 
Vo lume Right 0 0 114 193 
cSH 1123 1700 1700 1156 
Volume to Capacily 0.13 0.05 0.14 0.23 
Queue length 951h (Ill) 3.5 0.0 0.0 6,9 
Conlrol Delay (s) 8.7 0.0 0.0 12.6 
lane lOS A B 
Approach Delay (s) 5.4 0.0 12.6 
Approach lOS B 

lnterseclion Summa~ 
Average Delay 6.3 
Inlersection Capacity Utilization 32.1% leu level of Service 
Analysis Period (Illin) 15 

3383.01 Grit Induslries Subdivision 4119/2012 Total 2014 AM 

A 

5/1/2012 
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;-IClvl Unsignali zed Intersection Capacity I~nalysis 
8,:,62 Ave &. Twp lid 502 

.P -~. 
".:- I .. 

' - \ > ,,/ 

Movemenl ESl EST WST WBR SBl SBR 
lane Configurations ti 1 t. ~ r 
Votume (vehlh) 113 70 71 68 76 87 
Sign Con trol Free Free Stop 
Grade 0% 0% 0% 
Peak Hour Factor 0.71 100 1.00 0.81 0.95 0.70 
Hourly flow rate (vph) 159 70 71 84 80 124 
Pedestrians 
lane Width (m) 
Walking Speed (mls) 
Percent Blockage 
Right turn flare (veh) 4 
Median type None None 
Median storage veh) 
Upstream signal (m) 
pX. plaloon unblocked 
vC, conflicting volume 155 501 113 
vC 1. stage 1 coni vol 
vC2, slage 2 coni vol 
vCu, unblocked vol 155 501 113 
tC, single (s) 4.2 6.5 6.4 
tC, 2 stage (s) 
IF (s) <'.3 3.6 3.5 
pO queue Iree % 88 82 86 
cM capacity (vehlh) 1384 452 901 

Direction, lane # EB 1 EB 2 WBl SB 1 
Volume Tolal 159 70 155 204 
Volume l eft 159 0 0 80 
Volume Right 0 0 84 124 
cSH 1384 1700 liDO 1153 
Volume to CapaCity 0.12 0.04 0.09 018 
Queue length 95th (m) 3.0 0.0 0.0 4.9 
Control Delay (s) 7.9 0.0 0.0 11.6 
lane LOS A 8 
Approach Delay (s) 5.5 0.0 11.6 
Approach lOS B 

Intersection SummaI)' 
Average Delay 6.2 
In tersection Capacity Utilization 29.4% ICU level 01 Service 
Analysis Period (min) 15 

3383.01 Grit Industries Subdivision 411912012 Existing 2012 PM 

A 

51112012 
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HClvi Ull s ig na lized Intersection Capac ity Ana lysis 
8: 62 fO,ve 80, "I"hlp Fid 502 

--~ - ==-==-~ 

j .,;- .'~. \" <;/ -> 

Movement EBL EST WBT WBR SBL SBR 
Lane Configurations \'1 " r. "'i j>' 'r 
Volume (veh/h) 121 75 76 73 81 93 
Sign Control Free Free Stop 
Grade 0% 0% 0% 
Peak Hour Factor 0.71 100 100 0,81 0.95 0.70 
Hourly flow rate (vph) 170 75 76 90 85 133 
Pedestrians 
Lane Width (m) 
Walking Speed (m/s) 
Percenl Blockage 
Right turn flare (veh) 4 
Median type NOlle None 
Median storage veh) 
Upslream signal (m) 
pX, platoon unblocked 
ve, conOicting volUine 166 537 121 
vC 1, slage 1 conf vol 
vC2, slage 2 conf vol 
vCu, unblocked vol 166 537 121 
tC, single (s) 4.2 6,5 6.4 
IC, 2 slage (s) 
IF (s) L.3 j, 6 35 
pO queue free % 88 80 85 
cM capacily (veh/h) 1370 426 891 

Direction, Lane # EB 1 EB 2 WBI SB 1 
Volume Tolal 170 75 166 218 
Volume Left 170 0 0 85 
Volume Righi 0 0 90 133 
cSH 1370 1700 1700 1089 
Volume 10 Capacily 0,12 0.04 0.10 0,20 
Queue Lenglh 951h (01) 32 0.0 0.0 5.7 
Conlrol Delay (s) 8.0 00 00 12,0 
Lane LOS A B 
Approach Delay (s) 5.6 00 12.0 
P,pproach LOS B 

Iniersection Summa~ 
Average Delay 6,3 
Inlerseclion Capacity Ulilizalion 30.7% ICU Level of Service 
Analysis Period (min) 15 

338301 Gril lnduslries Subdivision 4/19/2012 Background 2014 PM 

=-=---~--~ 

A 

5/1/20 12 
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I-ICIVI Unsig llalizeci Iniersectioll Capacity /-\na lysis 

~ 62 Ave & Tvyp Rd 502 _ 

.P -;> 
<;- /\ -... \ . 

, 
.,-:/ 

Movement EBl EBT WBT WBR SBl SBR 
lane Configurations '\i 1· 'j" '1 r 
Volume (vehlh) 131 75 76 83 118 135 
Sign Conlral Free Free Stop 
Grade 0% 0% 0% 
Peak Hour Factor 0.71 1.00 1.00 0.81 0.95 0.70 
Hourly flow rate (vph) 185 75 76 102 124 193 
Pedestrians 
lane Width (m) 
Walking Speed (m/s) 
Percent Blockage 
Right turn flare (veh) 4 
Median type None None 
Median slorage veh) 
Upstream signal (m) 
pX, platoon unblocked 
ve, conllicting volume 178 571 127 
vC1 , stage 1 coni vol 
vC2. stage 2 con f vol 
vCu, unblocked vol 178 571 127 
IC, single (s) 4.2 6.7 6.5 
tC, 2 stage (s) 
IF (s) 2.3 3.8 3.6 
pO queue free % 86 67 77 
cM capacity (vehlh) 1334 379 851 

Direction. Lane # EB 1 EB 2 WB1 SB 1 
Volume Total 185 75 178 317 
Voluille left 185 0 0 124 
Volume Right 0 0 102 193 
cSH 1334 1700 1700 967 
Volume 10 Capacity 0. 14 0.04 0.10 0.33 
Queue length 95th (Ill) 3.6 0.0 0.0 10.9 
Contral Delay (s) 8.1 0.0 0.0 13.8 
Lane l QS A B 
Approach Delay (s) 5.8 0.0 13.8 
Approach LOS B 

Inlersection Summar{ 
Average Delay 7.8 
Inlersection Capacily Ulilizalion 34.1% ICU Level of Service 
Analysis Period (min) 15 

3383.01 Grillndustries Subdivision 4/19/2012 Total 2014 PM 

A 

5/1/2012 

Synchra 7 - Report 
Page 1 



Hcrvi Unsignalized Intersection Capacity j1,nalys is 
8~ 6~2 (AVI} /3; Twp Rd 502 

.... / ":. : _. !~ ..... \ . j 
-;. ' .. ,: 

Movemenl EBl EBT WBT WBR SBl SBR 
Lane Configurations ;'" " '~)o ',. f '1 T ", 
Volume (veh/h) 75 102 168 88 73 179 
Sign Conlrol Free Free Stop 
Grade 0% 0% 0% 
Peak Hour Faclor 0.63 0.81 0.97 0.87 0.77 0.71 
Hourly now rale (vph) 119 126 173 101 95 252 
Pedeslrians 
Lane Il'frdlh (m) 
Walking Speed (m/s) 
Percent Blockage 
Right turn lIare (veh) 4 
Median type None None 
~~edian storage veh) 
Upslream signal (m) 
oX, plaloon unhlocked 
ve, cunflicting volume 274 588 224 
vC1, slage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 274 588 224 
IC, sing le (s) 44 6.7 6.3 
tC, 2 stage (s) 
IF (s) 2.5 38 34 
pO queue free % 90 75 68 
cM capacily (veh/h) 1153 378 789 

Direction, Lane # EB1 EB 2 WB1 SB 1 
Volume Tolal 119 126 274 347 
Volume Left 119 0 0 95 
Volume Righi 0 0 101 252 
cSH 1153 1700 1700 1086 
Volume 10 Capacily 0.10 0.07 0.16 0.32 
Queue lenglh 951h (Ill) 2.6 0.0 0.0 10.5 
Conlrol Delay (s) 8.5 0.0 0.0 13.3 
lane lOS A B 
Approach Delay (s) 4 1 0.0 13.3 
Approach LOS 8 

Intersecuon Summa!:! 
Average Delay 6.5 
Intersection Capacily Ulilizalion 33.7% ICU Level of Service 
Analysis Period (mini 15 

338301 Grit Industries Subdivision 4/19/2012 Background 2034 AM 

A 

5/1/2012 

Synchro 7 · Report 
Page 1 



I-ICfvl Unsignaliced intersection Capacity Analysis 
8: 61 Ave g Tw~ :'ld 5_~~ 

... j: .. :4,. \~, 
, 

'.,- ..1 - :-:. .. ... 

Movement EBL EBT WBT WBR SBL SBR 
Lane Configurations "- ., 1-) ,. r 'j T ' j 

Volume (veh/h) 116 102 168 124 80 188 
Sign Control Free Free Stop 
Grade 0% 0% 0% 
Peak Hour Factor 0.63 0.81 0.97 0.87 0.77 0.71 
Hourly flow rate (vph) 184 126 173 143 104 265 
Pedestrians 
Lane Width (m) 
Walking Speed (m/s) 
Percent Blockage 
Righi turn flare (veh) 4 
Median type None None 
Median storage veh) 
Upslream signal (m) 
pX. platoon unblocked 
vC, conflicling volume 316 739 244 
vCl. stage 1 conf vol 
vC2. slage 2 conf vol 
vCu, unblocked vol 316 739 244 
IC, single (s) 4.5 6.8 6.4 
IC, 2 stage (5) 
IF (5) 2.6 3.8 3.4 
pO queue free % 82 63 65 
cM capacity (veh/h) 1045 278 761 

Direction, Lane # EB 1 EB 2 WB1 SB 1 
Volume Tolal 184 126 316 369 
Volume Leil 184 0 0 104 
Volume Righi 0 0 143 265 
cSH 1045 1700 1700 985 
Volume to Capacity 0.1 8 0.07 0. 19 0.37 
Queue Lenglh 951h (Ill) 4.8 0.0 0.0 13.3 
Conlrol Delay (5) 9.2 0.0 0.0 16.0 
Lane LOS A C 
Approach Delay (5) 5.5 0.0 16.0 
Approach LOS C 

Interseclion Sum marl: 
Average Delay 7.6 
Inlerseclion Capacity Ulilizalion 38.8% ICU Level 01 Service 
Analysis Period (min) 15 

3383.01 Grillnduslries Subdivision 4/19/2012 Total 2034 AM 

A 

5/1/2012 

Synchro 7 · Report 
Page 1 



Hellli Unsignal izecl Intersection Capaciiy Analysis 
8: 62 /\ve §, TWQ liS! 502 

.\ 
" ~- ,'\.. \~. ./ /" -!> 

Movement EBL EBT WBT WBR SBl SBR 
Lane Configurations "i .. ~ t) ' j rf 
Volume (vehlh) 169 105 106 102 114 130 
Sign Conlrol Free Free Slop 
Grade 0% 0% 0% 
Peak Hour Faclor 0.71 1.00 1.00 0.81 0.95 0.70 
Hourly flow rale (vph) 238 105 106 126 120 186 
Pedeslrians 
lane Widlh (m) 
Walking Speed (mls) 
Percenl Blockage 
Righllurn nare (veh) 4 
Median type None None 
Median slorage veh) 
Upslream signal (m) 
r X. plaloollunblocked 
VL,;, conllicling volume 232 750 169 
vC1, slage 1 coni vol 
vC2, slage 2 coni vol 
vCu, unblocked vol 232 750 169 
IC, single (s) 4. 2 6.5 6.4 
IC, 2 slage (s) 
IF (s) 2.3 3.6 3.5 
pO queue free % 82 60 78 
cM capacily (vehlh) 1296 297 837 

Direction, l ane # EB 1 EB 2 WB1 S81 
Volume Tolal 238 105 232 306 
Volume len 238 0 0 120 
Volurne Righi 0 0 126 186 
cSH 1296 1700 1700 756 
Volurne 10 Capacily 0.18 0.06 0.14 OAO 
Queue l englh 951h (Ill) 5.1 0.0 0.0 15.0 
Conlrol Delay (s) 8.4 00 0.0 16.3 
lane lOS A C 
Approach Delay (s) 5.8 0.0 16.3 
Approach lOS C 

Inlerseclion Surnmacy 
Average Delay 7.9 
Inlerseclion Capacity Ulilizalion 39.0% ICU level 01 Service 
Analysis Period (min) 15 

3383.01 Grillndustries Subdivision 411912012 Background 2034 PM 

A 

51'11201 2 

Synchro 7 - Report 
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HCfvl Unsignalized Intersection Capacity 1~ l1al ys i s 

8: 62 Ave ll'::'!!~ I~ 502 
-~-~ 

A 
" ~-

A 

\' ./ /' -i> -". 
Movement EBL EBT WBT WBR SBL SBR 
Lane Configurations 1 ~\ ·t:> 'i r 
Volume (veh/h) 179 105 106 112 151 172 
Sign Control Free Free Slop 
Grade 0% 0% 0% 
Peak Hour Factor 0.71 100 100 0,81 0,95 0.70 
Hourly now rate (vph) 252 105 106 138 159 246 
Pedestrians 
Lane Widlh (m) 
Walking Speed (m/s) 
Percent Blockage 
Right turn flare (veh) 4 
Median type None None 
Median storage veh) 
Upslream signal (m) 
pX, platoon unblocked 
vC, conmcling volume 244 784 175 
vCl , stage 1 coni vol 
vC2, stage 2 eonf vol 
vCu, unblocked vol 244 784 '175 
IC, single Is) 4,2 6.7 6,5 
IC, 2 stage Is) 
IF Is) 2,3 3.8 3.6 
pO queue free % 80 39 69 
eM capacity (vel1th) 1260 261 798 

Direction. Lane # EB 1 EB 2 WBl SB 1 
Votume Total 252 105 244 405 
Volume Left 252 0 0 159 
Volume Right 0 0 138 246 
cSH 1260 1700 1700 665 
Volume 10 Capaclly 0,20 0,06 0,14 0,61 
Queue Length 951h (m) 5.7 0,0 0,0 31,5 
Control Delay Is) 8,6 0,0 0,0 no 
Lane LOS A C 
Approach Delay Is) 6. 1 00 no 
Approach LOS C 

Inlersection Summary 
Average Delay 11,0 
Intersection Capacity Utilization 42.4% ICU Level of Service 
Analysis Period (min) 15 

3383,01 Grit Industries Subdivision 4119/2012 Tolal 2034 PM 

A 

5/1/2012 

Synehro 7 - Report 
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HCIVI Unsignalized Interseciion Capacity Ana lysis 
2 Twp Rd. 5il1..s Fi!:L13 ~ ~ 

"v 'i7 <!- <\ l - .. '-

Movement EST EBR WBL WBT NBL NBR 
Lane Configurations j;. 4 \:f 
Volume (veh/h) 157 5 86 106 1 18 
Sign Conlrol Free Free Stop 
Grade 0% 0% 0% 
Peak Hour Faclor 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly flow rale (vph) 171 5 93 115 1 20 
Pedestrians 
Lane Widlh (m) 
Walking Speed (m/s) 
Percenl Blockage 
Righl lurn flare (veh) 
Median Iype None None 
Median slorage veh) 
Upstream signal (m) 
pX. platoon ~nblocked 
ve, connie ling volume 176 476 173 
vC l , stage 1 conf vol 
vC2. slage 2 conf vol 
vCu, unblocked vol 176 476 173 
IC, single (s) 4.7 7.0 6.8 
IC, 2 stage (5) 
IF (5) 2.8 4.1 3.~ 

pO queue free % 92 100 97 
cM capaci ly (veh/h) 1104 414 734 

Direction, Lane 1/ EB 1 WBl NB1 
Volume Tolal 176 209 21 
Volume Lei! 0 93 1 
Volume Right 5 0 20 
cSH 1700 1104 706 
Volume 10 Capacity 0.10 0.08 0.03 
Queue Length 951h (m) 0.0 2.1 0.7 
Conlrol Delay (5) 00 4.3 10.3 
Lane LOS A B 
Approach Delay (5) 0.0 4.3 10.3 
Approach LOS B 

Intersection Summa~ 
Average Delay 2.7 
Inlerseclion Capacity Ulilization 33.3% ICU Level of Service 
Analysis Period (min) 15 

3383.01 Grit Industries Subdivision 4/19/2012 Total 2014 AM 

A 

5/1/2012 

Synchro 7 - Report 
Page 1 



~ 

, " 

~- " I 
~1t:1 

APPEND~X C 
- " ". - . 



This spreadsheet Is to be used in conjunction w ith Guide (or tile Design o( Roadway Ligl1ting, Trcnsporlation AssociCltiOn of Canada, 2006 Edition. 

PIO::Clsa entEr information in tne cell:.> w ith yellow b E:cllgrOlJnd 

INTERSECTION CHARACTE RISTICS 
Twp Rd. 502 lVain Road I I 
RanOi! Road 13 ri_inor Road 
Llov~m inster CitytrO\'Jn 

GEOMETRIC FACTORS 
Value Rating 

C"annel'zallOn Rallng Oescr ipJI'lC 0 
Presence of raised channelozalton? ( V I N ) " Highest oper;:!ting speed on ra: sed, ch;!nnelized app,oach (kmlh) 
Chenr,el izalion Factor 

Appro:!c'" S'9ht Dis'ance on most conslralned ilpp<ooch [- oj '00 0 

POSied Sp(md liml[ (Ill 10'S 01 kmih) " Radius of I lori:ontal Curve 1m) T 
Po~:ed Speed CaleljolY '" 0 
Posted Speed Category .. 0 
Posted S~ed Calegory '" 0 0 
Pas'eQ Speed Calegory .. 0 

I~. - ·Lc.-l: .. 1 L~" "i:', c; rJ~:,:r , 
Ang'e 01 Inlersec, lon ( IO's o~ Degrees) 90 0 

DOo'.n11l11 APP;COiCh Gr"dc Ix _ ~%l 0 0 0 

Number of nli!rsechon Less 3 , 

OPERA IIONAL FACTORS 

Is the rnlerseellon si!Jol8lized ? I VI N I " 
AADT 011 MaiO' Road (2w ilY) U 
AADT on Minot ROrtd (2·way) 0 
Sign<lliZ<lti ::Ul WanOint Descnpt lve 0 

Night· Time Hourly Pedes:nilll "/olume 0 0 

Inlerseclrng Roam·,ay Classlircal lOn D"SCflp:lve 0 

Operatlllg Speed or Posled Speed on Major Road (km,h) " 3 

Op6ral il\(j Speed on ~/Itlor Road (km,ll:, 50 0 

ENVIRONMEN, AL FAC I OR 

l Ighted C'ovelopmenls \·.1 !nrn 150 m rildius of Int!'!lsecllon 0 0 

COLLISION HISTORY 

Average Annual nlghHlrne colll$IOn frequency due to 
0 inadequale ligollng fcolhsions~'r, rounded 10 neme'!; l who'e :: ) 

OR 
Conislon Rille 0,'el last3 I'ears, due 10 Inadequate lighting (i t.1E V) 0 
Is Ihe average 101110 of .. 11 "'911110 dJy cor.isions ,.,. ! 5 (YiN) 0 

Checl~ Intersection Signalization: 

Intersection is not Signal ized 

- ," ..--,=-...... ,.,.~::. .. V';~?:, ::-r:-_.~,..", -;~., _""'"-'·'-.h'<[- , .... ,'-~;'( 
LIGHTING IS NOT WARRANi:ED ; 

. i , 
: --,-,,0- ~....... '" • .J 

,to '" 
, 

Othel 2014 Total 
o 

IA '''''2 

Weight Comments Check Score 

5 

'0 

5 

5 

3 

3 

>0 

" " 
'0 

5 

, 
, 

, 

0 

0 

Reier 10 Table I [A) 10 delermine rating V;!tU(l OK 
OK 
OK 
OK 0 

Relative 10 1h'1 It-commended mnlimum sight dIStance OK 0 

OK 
Enler "r for liln!!en! (Ilf) horlZ0I11.:o1 curve <l I the Inlersection) OK 

OK , 
OK 0 

Rouf'deo '0 rm<l!/!s l if<11 lh of 11 ~rce'1t OK 0 

Number of legs .. 3 or more OK 3 

Geometric Factors Subtotal 3 

Calculate the Si,anallzallOrl \'J"lfaOl Fa~tG/ 

Ei ther Use lIle two AAOT inpulS OR the Oescnpllve Signaliza tion 
OK 0 
0" 0 Warranl (Unused values shou'd be sct to Zero) Refer to Tabla OK 0 

1 (B) lor descripllon anJ <;!linQ Vrtlrres lor signliliza tion warrant OK 

Refer 10 Table 1 (BJ. nOla::2 , 10 llCCOUrllor C'lld,cn oro semOfS OK 0 

ReIer to Tabte liB) 1m 10l11ng5 Ot( 0 

ReIer 10 T<J tlle I (S). nole 113 OK " 
Rel!:r to Table 1(3), note ::3 OK U 

Operational Factors Subtotal " 

~.':;!x"num of '* quaeranls OK 0 

Environmen tal Factor Subtotal 0 

Eoter eilhl!r th.l,:m nuallfi!q~cy (S!<€' Tab!e I IC) no:e ;:4 ) CK 0 
OR the numbel 01 conisioils i MEV 

(Unused values should be sello Zero) OK 0 
UseY Dt N 

OK 

Collision H istory Subtotal I Check Entry 

Geometric Factors Subtotal 

Operational Faclor Subtotal 

Environmental Factor Sublotal 
Collision Hislory Sublolal 

TOTAL POINTSI 

3 
15 
o 

Check Entry 

18 

I~";I..·. =>- ;t., 

fI.,"""",'.,.,A,,.,, ",., .. c,...,.="", 

I 



This spreadsheet is 10 be used in conjullction w ith Guide (or the Design of Roadl'laY Lighting, Transportation Assoc iation oj C anada, 2006 Edi t ion. 

Pleilse enter informLl!ion in the cells w ith yellow b~cllground 

INTERSECTION CHARACTERISTICS 
Twp. Rd. 502 Main Road, I 
Range Road 13 Minor Road 
Lloydm l ns~er OtylTown 

GEOMETRIC FACTORS 
V;Jlue R<:!ling 

Channe!ization Rating Descriptive 0 
Presence 01 raised ch;lIlneli2ation7 (Y I N) , 
Higl,est c~eralirlg speed an raised, channeJited apprOLlch (kmltl) 
Channel iZation Factor 

Approach Sight Distance en most conSiri\lned ilPP10ilch (%) "0 0 

Posted Speed I mit (in 10·s al kmfh) 60 
Radill5 of HOrizontal Curve (m) T 

Posted Speed Category" 0 
Posted Speed Calegory = 0 
Posled Sp~ed Category = 0 0 
Pested Speed C:iI1egory = 0 

;;'J,.:;;: :;J~:;l'~:;: :".:;~:". , 
Angle of InlerseCiiOrl (10's 01 DE!:grGes) 00 0 

Downhill Apwoach G.ade [l.X%) DO 0 

NumbE'r 01 Inl,,-'se~:lon I.egs 3 I 

OPERATIONAL FACTORS 

Is the 'nl",seCI'on s'<;}nal'zed ? (Y/III ) , 

AAD r on Major Road (2·wa y) 0 
A,'DT on Minor Road (2-l"/ay) 0 
Signalization Warrant DescripTIve 0 

Nighl· Time Hourly Periesl"an Volume 0 0 

tn telseclrng Roadway Ctasslflc;:]fIO!l Oesc"pl>ve 0 

Operi!lmg Speed 01 Posled Speed on Majo! Road (~n"t1J " 3 

Oper<lt lng Speed on Il lnor Road (km :i1J 50 0 

ENVIRONMENTAL FACTOR 

Lighled DevelopmenlS withal 150 m !adrllS ol,n1erEeU,on 0 0 

COLliSION HIS lORY 

Aver~ge ,\n nlJ~ 1 night-time collision IrequerlCY due to 
0 

Ina!equate Ilglmng (collislons:\' r, rounded to neareSI wl,ole;;) 
OR 
Collision Rate over last 3 years, dl.e to inadequ"te lighting (IMEVI 0 
Is lhe average 'atlo 01 <lit night to day colliSlcns >= I 5 (YIN) 0 

Checl( Intersection Signalization: 

Intersection is not S i gnalized 

01 " Other 

Weight 

5 

" 

" 
5 

3 

3 

to 
20 
30 

to 

5 

5 

5 

5 

0 

0 

P~I - , _ 

12034 Total 

Comments CheCk Score 
Refer to Tab!e I (A) to determine ral ing v>llue m 

0< 
OK 
01< 0 

Rerallve 10 the recommended ITHnirnum s'!JI,t c l~ tLl!1Ce OK 0 

0" 
Enler "T- for langen! (no honzorla l curve allhe In:ersEcllon) OK 

8:( ;:: 

OK 0 

Round~d 10 r·earesl Hmlh 01 iI percent OK 0 

Nur llael of legs = 301 rIlore OK 3 

Geometric Factors SUbtota l J 

Ca i<:;ulatE' the SI!lnahzatlor, Warrant Factor 

E'lh&. Use the t\"lO AADT mpuls OR tile Descllpll':e Signallza t,on OK 0 
OK 0 

Walranl (Unused values shOUld be set 10 Ze,o) Rele. 10 Tab!e 
OK 0 

I (6 ) for ceScllptlon and raling v~lues for signal"zation warrant. OK 

Reter to Table I(B) nole ::2. 10 account tor children ard seniors OK 0 

Reier to Tab:e I (S) for r;;ll11g5 OK 0 

Refer:o Tat:4e I(B). nOle 113 OK " 
R'~lel 10 T<lb:e 1(8), nole #3 OK 0 

Operational Fac lors Subtotal 15 

1,~a~lmum 0: ~ 'l";ldr~lllts OK 0 

Environmental Faclor Subtotal 0 

En:er either the annual frequency (See Table I {C), no:e #4) OK 0 
OR 1M number of coR isions I l>.iEV 
(Unused v21ues srould be sello Zero) OK 0 

UseYorN 
OK 

Collision History Subtotal Check Entry 

Geometric Faclors Subtotal 

Operational Faclor Subtotal 

Environmental Fac ior Subtotal 
Collision Historv Subtotal 

TOTAL POINTS I 

3 
15 
o 

Check Entry 

18 

' ''''''~'=I''''' 
T'~..x~· ·~ .,·",, ",.,. dC>n> ... :,,,' 

I 



This spreadsheet is to be ussd i n con junction \'/ t.h Guide lor the Design 01 RoadmJY Liglltlng , Transporiation AssociEllion of CEnada, 2006 Edition. 

Plecse ente r inlormi!lion in Ihe cells with yellow bac!.grcund 

INTERSECTION CHARACTERISTICS 
Twp. Rd. 502 "'lain noad I 
Rnnge Ro~d 12 Minor Road 
Lie 'dminSlfrr CilylTo\·.'n 

GEOMETRIC FACTORS 
Vol lue Raling 

Channelization Rat'ng OescnpllVe 0 
Presence 01 raised channciiz3h::m? ( Y I r~ ) " H~hesl opelatlllQ s~ onla·sed. channe',zed iI:Jproad"l r~m,h) 
Channe~LZali::m Faclor 

Ap:l!"oach S,gnt Distance on most cOl1s:tatnil"d ;:;pproach t·~) '00 0 

Posled Speea limll (in 10's of krnh) 80 
Rold l(.s of HOflzonti!t C ... rve (rn) r 

Postlld Speed Calegory .. 0 
PO~led 5peC'd Category _ 0 
Posted Speed Category .. 0 0 
Posted Sl:!eed Calegory .. 0 , i . ...,,:,;1 ·~ur.·.::;,~.:: Fe~:(.· , 

Angl;: of Inlersll"ctocn 110'~ of DIl";)Ieu) 90 0 

Downh II Appro~ch Gfi!C~ (x ~':'~) 00 0 

'>lumber of Intl:'Se<:lIOn U:!9S , , 

OPERATIONI'.L FACTORS 

J:i (I,e ~'lilrseCllon SlQna li~ed ? (YI N ) " 
Ar,DT cn MaP'" Road (2 \"lay) 0 
MDT on \1 inm Road (2·way) 0 
SIQr.allZ;;hon V'larrimt Oc~C"plrvC , 

N'ght Tllnc Houli'f Pedes:Jlan Vetume 0 0 

Il1t er~cc:rng Ro<!cl'l<!Y Classl l,calron Desc"ptlVe 0 

Operating Speed c: r Posled Speed 0I1 I,~ 3Ior Rond I~rrt h) eo 3 

Op",rat'l1g S::med 011 "~il1or Road (klll'h! 80 J 

ENVIRONMENTAL FACTOR 

Lrgll:ea DEvelepmen.s ''''Ih." ISO m radius of iniCfsc-r::'on , 0 

COLLISION HISTORY 

/lvr;!rllg::l Annual nlghl-lime co' ltsion frecuency d~e 10 
0 

Inadellu;l1e Iighlll1g (colltSions/yr, rounded 10 ne.oresll".'hol~;:) 

OR 
Collisiou Rale over I2S1 3 I'ears, dlJe 10 inlOdequal€ hghlrng IIMEV) 0 
Is II-e averase 13t10 of ol tl rug"! 10 day coUlsions l>. I 5 (YIN) 0 

Checl< In lersection Sign aliza tion : 

Inte rsect io n is not Signa l ize d 

'.! ~--r----"",Io~...6", -,~~ -_~"""~"'""""-~-"" --:;r:;<~'~"",,-c~ - , - - . % 

L1GHTING'IS NOT WARJI'ANifED , 
- . 

, . -_,,_ _~ ,~"-,,-,_ ..• __ '.1 

Dale 
Other 

Weight 

5 

.. 

, 
5 

J 

J 

JO 
20 
:;0 

'0 

5 

5 

5 

5 

0 

0 

20t2 Existing 1" ""0 ,,>2 

Commenls Ch~ck Score 
Refer to Table I t.A.) 10 determine rolting value OK 

OK 
OK 
OK 0 

Reli!!lve 10 the I€commerded mllHmum sight d,s:ance OK 0 

OK 
Enler . T" tor tangenl (no honzel1loll curve althe In:erse:tion) 01< 

C;·. ,) 

OK 0 

r:oundcd to nearest tenth 01 a peleen! 0:·( 0 

NUlnbcr of ~gs '" 3 or rnmc OK 6 

Geometric Factors Subtot(ll 6 

Cillw'ale the S'9llatllaillJll Wananl Fil'-Ior 

Errher Use rhe 1,·:u AADT il1pul~ OR Ihe Delic'lplr/e Slon."llilaIiOn 
OK 0 

VlananllUnuseo values sllO'..IId be ~ctlO Zero) Refer 10 T;;!b:1l" 
OK , 

1 (Bllor descrip:,on and rating values for liigr\illiZolliOll warr"m 
OK " OK 

R-:;fer 10 Table 1(6). oole ;;2, to accounll", chll:!!en and seuols OK 0 

Reier 10 Tnble 1(8) fOf ratlnClS OK 0 

Relcr 10 Table \(2) , [lOl e 1!3 0>< 15 

Refer 10 Tatl!) 1(8) nole 113 OK " 
Operation al Fc:ctors Sublol<:1 60 

r.iaxirnlJl"n of ~ quaCr2nls OK 0 

Envlronment:::!1 Fac tor Subtote! 0 

En;!)! eil her lh!) al1nual frequel1cy (See hole I{q. note ;4) OK 0 
OR Ihe number of collisl()f]s I UEV 
IUnused values should be sellO Zero) OK 0 

UseY ;lrN 
OK 

Collision H istory Subtotal Ch~ck Enlry 

Geometr ic Factors Subtotal 

Operational Factor Sublota! 

Environmenlal Factor Subtola! 
Collision Hislory Subtotal 

TOTAL POINTSI 

6 
60 
o 

Check Enlry 

66 

I....".~ • ..,..,..)"'< 
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This spreadshee t is to b e used in conjunctio n w ith Guide (or the Design o( RoadL~'ay Lighting, Transportalion A ssocIa tion 0 1 Ca nc:d a . 2006 Edition. 

PlaDsa enla r inlol'mation in ihe cell s with y",lIo\'/ b<lCltground 

INTE RSECTION C HARACTE RISTICS 
Tl'lp Rd. 502 r·.ilain Roed I I 
Rang(l Road 12 Minor Road 
Uovdmins!er Cit /Tol'ln 

GEOMETRIC FACTORS 
VOItU(l R~t i ng 

ChanneJizalJon Aa!Jng DesCllpllYe 0 
Presel1ce of raised channetizalion? (Y f N ) " Highest operating speed on raised, chanr1ahzed approach Ikmlhl 
Channelizat ion Factol 

Appfoach Sight Distance on most conSllilll1ed ap~.oach t·~) 100 0 

Posled Speed lim't/ill 10's of kml~.) 80 
Radius or Honzonl31 Cllf"/e 1m) T 

PO$ied Speed C;:;tegory" 0 
Po~ted Speed Cate!loi)' .. 0 
Posled S~ed C:llegory " C 0 
Pos~cd Speed Calcgory .. 0 

" ;c,J ... ;~i·~ ,,. 
" 

Angle of Inlersecl,on (I O'S of Oegri!!.!s) 90 0 

DOl'lnh,II Approach Glad!.! (Ju%) 00 0 

Number ollme.seChcn Le;!s , 2 

jOPERATIONAL FACTORS 

l ,~ lhe In;alsec:JOn s,gnallzed' / Y/I~) " 
AAOT on Mapr Rnad (2·.'IilY) 0 
AAOT on M r.OI Road (2,W3y) 0 
Sicrna'izaIIO/l V'1;,rrallt Desc"p l '~O I 

Nigh: Time Hor.., t Pedestllan Vo~,me 0 0 

Ime.st'Ct ln() Roadway ClaSSification Dcscr.plive 0 

Opelat"'~ Sveed 01 Post~d Speed on hlajl'll Road (km '1) 80 3 

Opelatrg S~ed 0I11.1il101 Roac 1!;111 h} eo 3 

ENVIRONMENTAL FACTOR 

Ugl'ted OeveloprrenlS \',~Ihlll 150 III fac;us of interseCIlOfl 0 0 

COLLISION HISTORY 

AVErage Annual mght·llme co~llsion freouency due 10 
0 Inadequate l'gI11;119 (co!l,sions/yf, rounded 10 "caresl whole:: I 

OR 
Collision Rote over last J years, due 10 Inadequate IIghhng IIMEV) 0 
Is Ihe average ratio o f il ll nigll110 day co~lislons " ... I 5 (YN) 0 

Check In tersecl ion Signa lization: 

In te rsection is not Signa lized 

; , ' " i~IGHTiNG '1S Nl}"iWARR'ANTEtij"' 'c 1 
i. ' i ... ,,", .., ~ ""~'-- ' ~ " . ~ " ~ 

ate , 
Other 20 1.! 83o,grOUl1d 
o r "''' "" 
Weight Comments Check Score 

5 

10 

c 

5 

3 

3 

10 
20 
30 

10 

5 

5 

5 

5 

0 

0 

Refe t 10 Ta~'e I (A) 10 determine rating "alll'!: 0' 
0' 
0' 
0' 0 

RetalNe to :he recorrmenck!d minimum S'!;!.t distal ,ce 0< 0 

0' 
Enle. "T" for langenl (no OOl'!10nl1l1 curve allha (n;e.sa~jon) 0' 

0< , 
0< 0 

Roundej 10 noalCSI iemh of a pe.cem 0' 0 

NUl11ber o' legs " 301 ll1O'e OK 6 

Geo metr ic Factors SUb total 6 

C<l!culale U·,I.! Signabl<ltioll W'llmnl FaCIO' 

Eithcl Usc the 1,'10 AllOT Inputs OR the Descnp("/1.! Slgna~lal,on 0' 0 

Warrant (UnlJsed values s110uld be sel to Zero) Refer (0 Table 
OK 0 

1 (8) for dCSCflpl,ol1 <lnd ratmg values for signaillill ion \'Iallanl 
OK 30 

OK 

Rc!c, 10 T3bte I{Bt, note ;;2. to aCC:)16l1 fOf chlitl,en ilnd sel1JQ.s OK 0 

Rele. 10 'able 1{B) for ."I"·9S 01< 0 

Refer 10 Table I [B), nOle;o3 01< " 
Ref .. , to ~='lblP. tIB).note "3 0' " 

Op~ra lional Faclors Su btotall 60 

Mal{1mum of 4 quadrants OK 0 

En v ironmental Factor Subtotal 0 

ElIler either Ihe i1mlUilf freQuen.cy (See TiI:l!e l (CI, note ;f'!) OK 0 
OR the number 01 collrs,cns I MEV 
(Unused values shcutd be set to Zero) OK 0 

Use Y c, N 
01< 

Collision Histo ry Subtotal Ch(lck Entry 

Geometric Factors S ubto tal 

Operal ional Fac to r S ubtotal 

Environmenlal Factor S ubtotal 
Collis ion History Subto tal 

TOTAL pOIN Tsl 

6 
60 
o 

Check Entry 

66 
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Th is spreadsheet is to be used In conjunction wlth Guide for the Design of Roadl'Jay Ughlfng, Transportation Association of Canada, 2006 Edition. 

Please enter Informillion in (lte ce lls wit h ~'€lIol.'I bacllground 

INTERSECTlO·.j CHARACTERISTICS , 
Tl'lp. Rd. 502 Main Read ! 
Rango Ro.:.d 12 Minor Road 
lIoydmin~ t er CityfTo' .. :n 

GEOMETRIC FACTORS 
Value Ralin!) 

Charrelizatlcn Rating Descriptive 0 
Presence o f raised chamretizatiul l? ( V I N) " Highcst opcro~ng speed on f31sed. chilnne~~ed approach ("rnlh) 
ChanneJilatooll Faclor 

App:oach Sight D,slance on 1110S1 conSlio ined appro<!ch (%) '00 0 

P;)sted Speed limll (tn I O's of klnlh) BO 
Radius of Horlzonl.'!1 Curve (m) r 

POSted Sp;:ed Ca:agOlY .. 0 
Pos:ed Sp~ed Calegory .. 0 
Posted Speed Calegory. C 0 
Posted Spe('d ~;;!Iegory ... 0 

)~ c ·l n;:,i.' ;:;ur.<i;~ , .: f.,X: ''"J1 " 
AnDie 01 Inlerser. linn (IO's of Degrees) SO 0 

00\'11 111111 ApprC:u;Jl Grade (;<.A~.) 00 0 

Number ot lnterseCllon legs , 2 

OPERATIONAL FACTOHS 

Is thl' '"tersectlOr1 s~n;;1i7ed 1 (YI N I " 
AADT on r.1aJOf Road (2 way) 0 
AADT on Mino! Road 12·wayJ 0 
Signillizalion Warrant DescriptIVe , 

Njgltl·Time HOUity Pe(1esirian Vulull1e 0 0 

In:ersetllng Roadway ClaSSllic(llicll Des"C"p[IVe 0 

O;Jer;;lmg Speed or Poslft! Speed on Major Road (km h) " J 

Operat rng Speed on Minor Road Ikillill) eo J 

ENVIRONMENTAL FACTOR 

ltgh;"O Developmen:s ,:.,th,n 150 m r;:;o;t;us of ntersecllcn 0 0 

COLLISION HISTORY 

Average AriI1l;al nlght ·lrme coll'Slon trequency dulO to 
0 

inadequale lighl;"9 (colflsi;)nsryl. rouoded 10 nealeSI who!e:: ) 
OR 
ColliSion Ra:e over last 3 years. dU910 !Oadeq;il'a ligl1;,ng (iMEVl 0 
Is the ,I\'erage .alIO 01 illl ",g11110 day c;)lhsions >" 1.5 (YIN) 0 

Chec!( Intersection Signal ization: 
Intersection Is not Signal ized 

Dale 
Other 

Weight 

5 

;0 

0 

5 

3 

J 

" 20 
30 

" 
5 

5 

5 

5 

0 

0 

, 
201~ Total 1" "20 2002 

Comments Chact( Score 
Pe-fer to Teble I (A) 10 delerm,"il rating value OK 

OK 
0;< 
OK 0 

RelatIve to the recommended minimum sighl di~l~rl~e OK 0 

OK 
En1(lr 'r" for lan!;ent(no hori~on:al CUNe 0: the ,nrersect,on) OK 

::,;, -
OK 0 

P.ourced 10 nearest len:h 01 a I=erc~nt OK 0 

l'Iumber ot legs. 30' 11101" OK 6 

Geometric F<lctors Subtotal 6 

Cnk:uIOIi! Ih(' Sognaliz<ltlon W;:lIanl Faclor 

E't'1Cf Uso Iho Iwo MDT ,npu:s ORlhe DeSChtl:lve Signalization 
OK 0 

Warranl (Unused v;;!lues shou:d be set to Zero) Refer 10 T;,ble 
OK 0 

! (8) ~or dccc"plion ilnd ' .:Ihng values ~Of stgn.;:til<l[IOn warranl 
OK 3D 

OK 

Refor 10 Table I(B) nOle ;:2, to accou~ t b: clllidren and S91'Jors OK 0 

Refer:o Table 119)/0' 1<IlI/IIlS OK 0 

Refer to TaUle liB) nOle::3 OK '5 

Refer to T:!ole liB) note;:3 OK " Operationa l Factors Subtotal 60 

l/a~!(num 01': (lUacraniS OK 0 

Environmental Factor Subtotal 0 

Emer (';th('r Ihe <lnnual fmquenq (See Table I (C), note 1:4) OK 0 
OR Ihe numt:er 01 co'lisions I MEV 
IUnuse" \'al"es should be sel to Zero) OK 0 

UseYarN 
OK 

Collision History Subtotal l Check Entry 

Geometric Factors Sublotal 
Operational Factor Subtotal 

Environmental Factor Subtotal 
Collision History Subtotal 

TOTAL POINTSI 

6 
60 
a 

Check Entry 

66 
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~r ~., 

This spreadsheet is to be used in conjunction v.'ilh Guide for /he Oesign 01 Poao'way Ugh/ing I Transportation Assoc iation of Cam:da, 2006 Edition. 

Please enler information in Ihe cells wi1h yE llo\'! baC!lgrouod 

INTERSECTION CHARACTERISTICS Iryp
, Rd 502 Mil:" Road ! 

Range Road 12 Minor Road 
lie dminster Clty/Tol'ln 

GEOMETRIC FACTORS 
Vtlluc R~ting 

CharlO"l€liz;lllon ROlling Des:ripl ivc 0 
PrEsence of ra ised c;h,mne l'~il l lOll? ( Y IN) 0 

Highest operating speed on falsed, cl1armehzed approach (kmlll) 
Channelization Fac:or 

App.'oach Soght Distance en rnost corslr1lJllcd approach (~;') 100 0 

Posted Spct'd l'lllit (ill 10's 01 ~.mlh) 80 
Radius of HOIizoulal Curve (m) T 

Posled SPi'ed CalefJOI'Y = 0 
Posted Speed Car'Jgosy ~ 0 
Posted Speed Calegor)' '" C 0 
Paslcd Sp!:ed Category .. 0 

Hc. ",; ·.;.~i C."',-;,.ri: :'? , . .., a 

Angle olinlersm:lll;m (lO·s or Degrees) 90 0 

DO :lnhlll ApprOddl Grade (~ J%) 00 0 

Number 01 rUefSeC!rOn l€g~ , 2 

OPERATIONAL I'ACTORS 

Is !ne rnlerseChOn S~llill'led > ( VI N 1 " 
AAOT all t.1;;!]0! RDiiU (2·WilY) a 
AADT OIl l~mof Road [2'\"Iay1 0 
SigJlJiol alion Warrant Oescllpllve 2 

Night· TIme Hourly Peu~sl"a" Volume 0 0 

Intefseellng Roac. ... · .. ily Class,f'C<lHcn DC~C!lpl lve , 
O;)erallng Speed or Posted Speed on Major RoaOlkm hI " 3 

Opl:! ralmg Speed 0" Mm:x Road (hm~'l eo 3 

ENVIRONMEN , AL FACTOR 

l 'gh:ed De\'elopmef"l: ~ '·I'lh,f"I 1.50 m t<!dius 01 ,"Ter~eCI'on , 0 

CO LLISION HISTORY 

Aver3ge Annual "'ght-lime collISIOn frequency due to 
0 

onade,.uate ligh!ing (col~~ionslyr. rounded to neaft'SI wnole:: 1 
OR 
Colllsron Rate ove, la513 yt'aIS. due to inadequate lighting (IMEV) 0 
Is1ll1 average 'alio of <I II olghl lO day coll isions > .. 1 5 (Y·N) 0 

Checl< Inlersecti on Signal ization: 

Intersection is not Signalized 

,.. - :;; .'l<~::; = ... ~J.f~, ~~ . .::::~~.~"'-'.Q;~£"~--"-""'n 

LIGHTING IS NOT WARRANTED , 
. I , 

• ,-. C • . ' - _ _ .. 1 

Other 2034 8 ackground 

D<lte 

r'i'20 20" 

Weight Comments Check Score 

5 

" 

, 
5 

, 
3 

TO 
20 
30 

" 
5 

; 

5 

5 

0 

0 

Refe. to Table 1{A) 10 determine rating value OK 
OK 
OK 
01< 0 

Reliluve 10 the r{'Commeoded m,nnnum sight c.SIOlnce OK 0 

OK 
En:ef T 'at rangen! (no hOllzonml curve .. r Ul€ inl er5£cticnl OK 

C~( 0 

OK 0 

ROlinded 10 neil r ~ s : Il;!nih 01 ;) percent 01< 0 

N<..lJrber 01 legs .. 3 or more OK 6 

Geometric Faclors Sublot, 1 , 

Calculate JIll! S'gf1<llizaliOIl V/~rfanl FacIo. 

Erthm Use tl'e two AADT Inputs OR lh" D"scrip~, ve Slg l1<l I'Lation 
OK 
OK 

• ..... ,maN (Unused values Should De sc t 10 Zilro) Refer 10 Table OK 
1(6) lor descnplion and ralong values 10l s gna1izai;Cfl Willian\. 

Refer :0 Table 1(8), nOU;l 117.. to accounl lor Ctlderen and 5enrOlS OK 

Refe" o Table 1(8) IQ.r 'at'''<)5 OK 

Refer :0 Table 116/. nula::3 OK 

Refe l to Table 1([3). noll.' 1;3 OK 

Operational Fac tors SUbtotal 

Max,mum uf <: quadrants OK 

Environ mental Factor Sublot<ll 

Enter eil her the annUJJ frequt'ocy (See Tab'!.' I{C). no:e :;.1 ) OK 
OR tht' number of coll15iol15 I MEV 
(Unused values should be n l to Zero) OK 

Use Y Of I~ 

Coll ision History SUbtotal 

0 
0 

EO 
OK 

0 

0 

" 
" 
90 

0 

0 

0 

0 

OK 

Check Entry 

6 
90 
o 

Geome[ric Factors Subtotal 
Operalional Factor Subtotal 

Environmenl al Factor Sublo1al 
Collision Hislo/V Sub~olal Check Enlr, 

TOTAL POINTSI 96 

"'"_' ... ,.r. 
I'~_·",,' ... ' · .. c:..-.... -->""', 

I 



This spreadsheet is to be used in con junctIon with Guide for tile Desigll of Roadway Ugflling I Transportatfon Association of Conada , 2006 Edit ion, 

F lease enler inl ormalion in the cells I'/lth y€lJol'I [)acr:ground 

INTERSECTION CHARACTERISTICS 
Twp. Rd. 502 Main RaGe r 
Rarlge Road 12 Minor Road 
Uoydmins!er Cit '!fOWrl 

GEOMETRIC FACTORS 
Villuc R:llirrg 

Ch<mnehzallQn RatIng Descnptve 0 
P' esence of raised channe!iza! on? ( Y I N) " Highesl operating speed on raised, channe:ized ?PfJfoach Ikm.l!) 
Channelization raclor 

Approach Sisht D,s tance on most conslra llHld apprOilch (~'.) 100 0 

Posted Speed I,mll (In 10'S 01 knllh) 80 
Rac;us of Hori~onlal Curve ern) T 

Posled SPEed Calegory .. 0 
PC~l~d Speed Category .. 0 
Posied Spaed Caler;;osy " C 0 
Pcstod Speed CalOfOIY .. 0 

h:;;;;-,; .. , ... ;,,; .... \ .. :'''~ : '".:. .. 0 

Angle of Inte,setl!:)f1 (I O'S 01 Deglees) 90 0 

Downhii! App!'oach G,ade /x~%J 00 0 

Nt.nber of l!l1e,:;"c:lon Legs • , 

OPERATIONAL FACTORS 

Is the irllelsecllon slgnahzed? (VI N I " 
AADi on 'wIajor ROild (2'\'Iay) 0 
AADT on Minor Road (2-wa),) 0 
Signalization Warrilnl DEscllp!lve 3 

r J'ghl' Time HOJlly Pedesirlan Val\"lIe 0 0 

Inlersechrg Roadway Clesslflcaton Oesolplille 0 

O~,a1ll1g Speed 0, Posted Spc!'d on M3)O' Ro;:;o (~m h) eo 3 

Opo,,,:;ng Speed on Minor Ro~d (km.l,) " 3 

ENVIRONMENTAL FACTOR 

l,ghl"d Develc,lI'leo:s wl:hi, i50 m filC'US 0' rl,,'sec!ron 'J 0 

COLLI SION HISTORY 

Average Anl1lJal nighHane collision frequency due 10 
0 

(nadequale IIghllng (collisronslyl, rounded 10 nearesl ",nole :: ) 
OR 
Co'I.s'on Rate over last 3 years_ due to Inadequale ligh:ing (IMEV) 0 
1$ ln~ ave.age rallO of 311 ,.ghl to day con,~ions >~ 1 5 (Y,N) 0 

Chec/( Intersection Signalization: 

Intersection is not Signalized 

r;,i' '.- ~ .'ii'.:,-.~f£ _ '!' ____ , .. ~,,-(r..<:.~:'='.:~ .. -:: ~'"=.- ... ~,... • .:_. 

, ILI:.UMINA'F10N WARRANlFED '. 
DELINEATION UGHTING TO ILLUMINATE PEDESTRIANS DR , 

, ru!9'§'~ ~Tf!!'sr;!'I!Mf,[C . > C 

Date 
Other 

Weight 

5 

10 

, 
5 

3 

3 

" " " 

" 
5 

; 

5 

5 

, 
0 

2034 TOlal 

Commerrts Check Score 
Refer 10 Table 1 (A) 10 de'ermill1!! ral:rg value OK 

OK 
OK 
OK 0 

Reliil lve to II,e recommended rnil1lmum Sigh! dis tance OK 0 

OK 
Enter "T' for langenl (no Iloril011lai curve iii ;he ,n!!,:rseCIIOII) OK 

Cl( , 
OK 0 

Rounded 10 ne;;lesl l!!1nh of a pel(;ef'1 OK 0 

Number Of lel)s .. 3 or more OK 6 

G.eometric Faclors Sublat.,) 6 

Calculate ille S'!ln"ltZalron Wauilnt Faclor 

Either Use the ~",o MDT InpurS OR the Oescrlptwe S~f1allzallon 
OK 0 

Warrant (Uf1 Lsed \'alues should be sel la Zero) Refe'lO iilb~e 
OK 0 

T (B) la, description and ' i1tlng lIalues fOf signahzaTian \','e,rant 
OK 90 

OK 

Rele! 10 Tab!e I(B) , nole ::2, 10 accounT for dlrlrj,cn af11:l sel110lS 01< 0 

Refer 10 Table 1 (6) lor f inlllJS 0;( 0 

Refer 10 Table 1(6), nOie;:3 OK 15 

Refer 10 Taule 1(8). no:e 113 OK 15 

OperaUonnl Fs ctors SubtotC)1 "0 

l.fa~lmlirn of 4 quad. <fills OK 0 

Environmental Factor Sublotal 0 

Erter either tho anrrJlIl frequeocy (Sel! Table I(C), nota ;:':) OK 0 
OR Ihenumber olco!lsmns'''' ' EV 
(Unused va\.ses should be SCI to Zero) OK 0 

Use Ycr '" 
OK 

Collision History Subtotal! Check Enlry 

Geometric Factors Subtotal 
Operational Factor Subtotal 

Environmental Factor Subtotal 
Colilsion History Subtotal 

TOTAL POINTSI 

• 
120 
o 

Check Entry 

12. 

'''''''*<=rJrO 
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