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EXECUTIVE SUMMARY

GENIVAR was retained tprovide a'roadinfrastructure and network study" rey.
Following are the key components/recommendatiocisidged in the repol

» Road Network: The existing roawaysthroughout the County have been categorized
prioritized into an overall County network systenomprised of three specific
classifications of roads, that beilArterials, Colectors and Local roads. The purpose
this classificabn system is to provide a c-effective-netwok system complimenting tt
Two- and Threedigit provincial highway network thughout the County. The Cour
network was established through consultation wittoul@y Council, Count
Administration, and Public Works staff in orderdstablish an efficient network that w
act as a "feder" system to the Provinciaighway networkand the local ommunities
within Flagstaff County for thefficient movement o€ounty Ratepayers and the tridng
public.

» Roadway Classification Syster: In orde to provide an achievable c-effective and safe
network, a hierarchyf five different 'Roadway Classifications" have been establi.
These classifications are Arterial, Collector, LU¢ Rural Residential, and FielAccess
roads.

»  Surfacing Program: Of the existing 1,780 milc of roadway that ecompass Flagstaff
County, currently 4.5 milc are paved and 45 miles are oile@ds. The County han oll
rehabilitation program in placthat is based on a®year rotation, and a dust suppres:
program (calciumthat involves approximately . milesof municipal roadwa

»  Bridge Structures: A cursory overview and evaluation ekisting information on bridg
structuresand capital repair/replacement cost priorities ridet to provide a planhat can
be integrated with the County’s Ic-term capital plans famad rehabilitatior

» Recommendations:This section describes conditions, conclusiansl recommendations
for FlagstaffCounty roadways and bridge network as well as &ewewf available grant
which may be applicabl

The County is responsible - 84 bridge structures, 4.5 miles of lopalved roads (not includir
the 4 Towns or 6 Villages}5 miles of local oiled roac 1436miles of local gravel roads, ai
290 milesof local field acces roads.

In close consultation with Flagstaff County offisiaand County staff long-term construction
program has been establis to identify required upgrades to the existing netwvo These
upgrades were establishetlizing specific criteria to evaluate the overaleds of the netwol
including, but not limited tosafety, traffic volume, structal adequacy, alignment eleme, and
drainage. These required upgrades have beentizedrand categorized into "four” construct
priorities, with each priority being comprised oppmoximately three ears of capital
construction funding.
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Re-evaluation

It should also be noted that evaluation system has been develoaged reviewed with Count
staff to allow for future reevaluation of a given roadway by County si(or consultant) should
the need arise. If enajor traffic generatodevelops within the @unty this may requira re-
evaluaton and subsequent change to a ¢ roadwayranking priority. Similarly s there
remains manydeveloped roadways that have not been eval, these could be added
utilizing the same ranking system i incorporated into the prioritsanking listing shoul
Council and administration so desire. This repod aystem of evaluation is meant to be a
to aid in the fture evaluation and programm.

As this report is a livinganc working document it is important to esraluate sections of ro:
once improvements have been made and to u the study report according
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1. INTRODUCTION

1.1 County Background

Flagstaff County is located gproximately 130 kilometres southeast Edmonton, and 150
kilometres east of Red Deer.

Established in 1944 asdMunicipal District of Killam No. 390, Flagst: County encompasses
approximately 4,065quare kilometres within its jurisdictic

Agriculture is the dominant land use with over 98f lands within the County under cultivati
or used for pasture.

* Urban municipalities located within the County dhe Villages of Alliance, Galaha
Forestburg, Heisler and Stro, as well as the Tovenof Daysland, Killam, Hardisty ar
Sedgewick. The papation of the County currently is reported3,24<.

» The oil and gas sector along with trevelopment of the Agricultural Industry includ the
new grain elevators have had significant impactghergrowth and prosperity of the Cour

* The Countyhas continually improved the road nork by utilizing contracteconstruction
crews which targetthe reconstruction of approximately 7 m of local road reconstructic
per year. Other improvements include the Countyn@ildust suppressant and roacovery
(shoulder pull) programs to maintain their existing infrastructurehe County als
administers its own road maintenance and gravepiogirams, both of which appear to
functioning very well and within the fincial means of the municipali

The number of milegor each of the existing types of roads in the Ggus listed in the
following table.This table does not include undeveloped road alhows

Road Inventory Summary

LOCAL ROADS

Surface Type Pavement Oiled Gravel/Calcium Gravel Field Acces: Total
Miles 4.5 45 52 1384 290 1780
-1-
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1.2 Road Study Backgrounc

GENIVAR Inc. has been retained by Flagstaff County to compl rural roac study to show
road categories including bridges and how thisasthucture, based on its condition
utilization, are systematically placed in an ordepriority inside a lon-term plan

The rural road study update team witGENIVAR Inc consists of théollowing staff.

GarthMcCulloch Regional Manager
Darrin Newell Area Manager

Kurt Petrica, P. Eng. Senior BridgeEnginee
Mike Moisan Senior Draftsman
Michelle Laliberté B. Ed Contracts Administrat

Several meetirgwere held at the FlagstcCounty office in SedgewickDuring thse meetings,
the following events took plac

» A review of Public Works policies, procedures, gmibrities was undertaken with the Puk
Works Superintendent and members of his suppdft

* One-on-one informationaghering sessions were held with each FlagstafhGoQouncilor

* A work shop review meeting of the draft report withe Public Works Staff ar
Administration.

* A work shop review meeting of the draft report wiltle Public Works Staff, Administratio
and County Council.

The objective of this study is"

» Establish a longerm road infrastructure "hierarchy network systevhich is complementar
to the provincial Highway network within the Cout

e Assess and prioritize the select rural roads ified by the County s priority for
construction.

* Rank or prioitize identified bridges for the purpose of establishing a priotisging of
construction projects.

» Estimate the costs faonstructiorof the road network fathe next 10+ yeat
* Road Recovery Review.

= GENIVAR
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1.3 Methodology
1.3.1 Gravel Roads

The methodology used for the gravel road portionthes study proceeded with the followil
steps:

* Rural roads where identified into the following@gdries: Arterial, Collector and Loc

» Used establishedet of critera for evaluation of the existing roads including safetgafftc
volumes, existing road crc-section, structural adequacy, and drain

» Used existing weighting system for each of theecatto be utilized during evaluatic
» Gather, review, and analyexisting and new data.

» Gather field data, regw all available traffic coun and incorporate these into the stu
review land use and traffic generatorst may have changed in the las years.

* Review theevaluation techniquwith County staff to enge compatibilty and consistency
for future updateto the repol by County staff.

* Rank each road in the overall study to determinerder for prioritizin¢ capital construction
projects.

» Coordinate road construction projects with majoddpe repairs/ccstruction where possib
» Assign cost estimates to each of the prioritizextis

* Assemble data, make conclusions and put forth rezamdations in a report format. Inclu
electronic copies of report as well as hard co

1.3.2 Bridges

In order to provide a gemal overview of capital expenditure requirementlesory review o
the following existing bridge information for Flag# County was conducte

» Bridge Information System (BI.
» Bridge Inspection and Maintenance System (B

» Some of the informationegarding the condition of bridge structures istaive years old
Therefore, between the date of last inspectionthadnriting of this report, the condition
those structures may have changed. Change restitong repairs performed during tF
petiod or further deterioration from weather and usagie be determined during the ne
round of BIM inspections conducted by the CoL

The latest BIM and BIS information was obtainednircAlberta Transportation (AT) ar
analyzed.

Firstly, the BIS was raewec to gather general information on standard bridgesjor
structures, and culverts located on all rural roadshe County. Some of the import:
information obtained from the BIS were: land location, roagwcategory, year built, number
spans, gan lengths, bridge length, gross deddth, and Average Annual Daily Traffic (AAD1

Secondly, the BIM was reviewed to gather furl information on curmt conditions of the
bridge structures. Inforation gathered such as tdate of the last inspecn, general ratings on
superstructure, substructure, approach, channetdmtal/vertical alignments, height restrictic

-3-
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(on through trusses), weight restriction (if belstandard) and the anticipatemmaining life of
the structures is important wherioritizing the County's Bridge Upgrade/Replacemerogram.

Thirdly, the previously completed Thi Year Bridge Plan was reviewed for comeness.
Non-bridge sized culverts on rural roads are not inetlish this stud
1.3.3 Surfaced Roads

A review of theexisting conditions of the surfaced local roadshwithe County was conducte
Information previously gathere such as width, length, surface treatment and comdwas
reviewed. The County'surrent proposed construction/maintenance prog@ansdrfacd roads
was reviewed and recommendations made as to fetmstriction piorities to complete th
Countys Arterial (Dust Free) netwol

1.3.4 Major Land Use and Traffic Generation

Agriculture, oil and gas activity as well as redr@a/tourism play a major re in the County’s
economy. he increased haul distance to the new larger gexminals have resulted in
increase in tt number of combination agricultural trucks, susiB' train configuration: using
the rural road network.

The following number oAgricultural Industr and Oil and Gas sites amejor traffic generator
within Flagstaff County:

Agricultural Industry Site 59

Oil/Gas Industry Site 33

Waste Management Facilit 11

Aggregate Resourc 10
Well Sites + 270(

Flagstaff County haseen a steai rise in oil and gas activity. Th@gnificant increase iactivity
has, in turn,increased the potential of road damage as a resulhe movement of hea\
equipment on lodaoadways. The majority (these moves are made by commercial panies
servicing the oil and gas indus:

The "Two- and Three- Digithighway network in the County consists of an estad265 miles
of provincial highway networ The relative spacing of these provincial highwaysves
excellent access throughoue county for the public and industry.

If Council approves of theecommended County netwt and budgets over the lorterm for
systeméc improvements to thisystem,the County will meet the needs its transportation
demandsand ratepayer expectations for the safe and efficteovement of people and goods
markets throughout the Coun

1.3.5 Traffic Count Data
The traffic count data gathered for this study cémom the County.

The County conducts their own traffic counts arious locations throughout the County. ~
locationsand respective volum are found in the appendix of the report.

The County’s traffic counts have been undertakerséweral years and although the count

-4 -
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has not been converted or processed toin AADT numbers, they do provide exact vehi
counts for the period count

2. ROAD NETWORK

2.1 Classifications

It is recommended that Flagstaff County consideal#ishingfive specific classifications t
implement and complete an overall network systerthiwiand througho' the County. The
classifications currentligeing considered &:

* Arterial: (Dust Free) 9 meter(A.C.P) or 8 meter(Calciwwidth - 10C km/hr posted Speed
Limit (110km/hr Design).

* Collector: Gravel 8 metewidth —80 km/hr posted Speed Limit (8n/hr Design.
* Local: Gravel 8 metewidth —No posted Speed Limit (90 km/hr Desi.
* Rural ResidentialGravel 7.3 metewidth - No posted Speed Limit.
* Field Access: Gavel 5.0 metewidth — No posted Speed Limit.
For the detailedTypicals" refer to the appendices.

Together with the CountyGENIVAR Inc. has defined the classification

Design speeds haveén reviewed and applied to the various classifinatbasecon practical
costs and expectations from the traveling pu.

The design of any given road or highway in Albegaompleted at "design parameters"” fc
speed of 10 kmsigher than the required lerspeed-limit posting This "safety factor” i
incorporated into the design of any road due to theh'8peed percentile” of the traveling put
in which the 85th percentile speed is approxima®-10 kms over the posted speed lirThe
"Arterial” will be desigmed for a posted speed of 100 /hr while he 'Collector" will be
designed for g@osted speed of : km/hr. "Local" roads will also be designed iposted speed of
80 km/hrwhich is also the default speed limit for i-signed rural gravel road

Design Parameters for Existing Road Standarc

Parameters AT (Dt Collector Loez| Rural Field Access
Free) Road ) .
Residentia
Design Speed (km /hr) 110 90 90 70 No Spec
Roadway Width (meters) 8.0 Egg%) 9.0 8.0 8.0 7.3 5.0
Desirable Sideslopes 4:1 4:1 4:1 41 *3:1
Desirable Back Slope 71 71 71 7:1 *3:1
Ditch Width (metres) 35 35 35 35 No Spec.
Recommendgd Right-of- 30 30 20 20 20
Way (meters)
-5-
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Below are detailed descriptions of each type oflway designation that this document identif
and may be developed within the County boundartethia time. These descriptions gi
justification and support to why a particular roadgiven its designation. Designations n
change for any number of reas as development occurs in the County.

2.1.1 Arterial (Dust Free

Arterial roads are the main thoroughfares and gelyelnave the highest traffic volies within

the County’s networkof roads. They are designed to handle traffic tkagoing from ¢

provincial highway to another provincial highway or going francommunity, through oth

communities on the way to a provincial highway.e¥tmay handle traffic heading to and fri

industial areas. The Arterial road netw provides a complementaigtegrated network of
connectiondor the efficient and timely movement of trafto the provincial highway systen
They serve both local and through traffic. An Aréroad generallmeets one or mao of the

following criteria:

» Traffic volumes in excess of 100hicles per day.

» Connects on&own to another own.

» Connects a dwn or Summer Village to a provincial highw.

» Connects a dwn or Summer Village to an Arterial rc.

» Connects one provincial highway to another prodhiighwa.

» Connects traffic going to «d from an industrial or surfacesource to a provincial highw

The Arterial road staratd for the County is 8 metre finished gravedust-free surface or 9
metre paved widtland constructed to110 kilometre per hour design speed in a 30 megtg-
of-way. A typical crossection fir the Arterial road is shown in the append.

2.1.2 Collector

Collector roaddunnel local traffic to the Tw-and Threddigit highway networ, the Arterial
road networkor communitie throughout the County A Collector roacwould generally meet
one or more of the following criter

» Traffic volumes in excess of 50 vehicles per.
* Connects an Arterial road to another Arterial 1.

» Connects multiet rural residential areas, hamlets, summer \@tagr other populated ar
to the provincial highway system or an Arteriald.

» Connects recreational sites to a provincial highewarterial roar.
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The Collecbr road standard provides metre finished gravedurface width and constructed
a 90kilometre per hour design <ed in a desirable 30 metre rightiwky. A typical cross-
section for the Colldor Road is provided in the append.

2.1.3 Local

Rural roads that are not included in the abovesdlaation system or the provincial highw
system are considered to be Laroads. Local roads meet one or both of the follgwdriteria

» Serves a local function and is not generally usedioing distance travt
* Low volume roads that generally serve only locaific.

The Local Road standardas 8.( metre finished gravelusface built to a 90 kilometres per hc
design speedn a desirable 30 metre but acceptable 20 mettg-of-way if back sloping it
agreedto with the landownt. A typical crosssection for a Local Road is provided in -
appendices.

2.1.4 Rural Residential

Roads that are not included in the Arterial, Cabe, or Localclassifications or the provinci
highway system and can be defined as a Riesidential acces3he proposed rural residen
standard is for a 7.3 metre finished gravel surtagié to a 70 km/h design speed within 0
metre right-of-way Surfacing gravel specifications shall meet Cy standards. These roads
typically meet one or both of the following critel

 Serves a local function for an access rural residential site. Low vome road that general
serves only local traffic.

2.15 Field Access

These roads are onlyeveloped for a singular , such as access to agricultural land/g
storage facilities/single oil leasetc.

2.1.6 Resource Roa@Where Applicable) for Provincial Grant Application Purposes

The term “Resource Roadan be applied to any road that m: Alberta Transportion criteria
under their granfunding program. Normallyhese roads would be built to ollector road
standard unless surfacing was required in whase the modified Arterial road design would
used. The requirements for funding are specificddifinecand therefore the County shot
annually assess existing and new industrial rdaasighout the County for increased activi
Cost sharing may balso be coridered an acceptable option talustry to further enhance t

-7 -
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funding applicationd the Provincial Government endustry typically realizes a lo-term
transportation cost benefit due to the proposedaorgment

These roads serve the resmusector such as forestry, oil and gas and soregt@griculture
They usually accommodate higher than average vawhbeavy truck traffic and can link wi
any Arterial or Collector road and sometinwith Primary and Secondary Highways. Under 1
application, a Resource road must have the trafflames to meet the funding criteria of Albe
Transportation’s Resource Roads Program. A Resagoad must meet the following crite

* The road must be used by at least 25 trucks pelodagverage dung any 3 month perio
Points start at overall 100 vehicles per

» For roads accessimgravel operations the last 3 years of produr must have been haul
outside ofthe municipality

» Serves one or merspecific esource-based industries.
» Paving willonly be supported where the traffic volumes exct@@lvehicles per de

Please note that currentligere are no roacshown as Resource roads the hierarchy layout
map, as all roa are eligible for funding based on the criteriguiements fora RRP grant
application.

3. CAPITAL CONSTRUCTION PROJECTIONS

In conjunction with Flagstaff County st; GENIVAR Inc. has developea Long-Term Capital
Construction Plan.

The proposed @nstruction Prograrrating system for Flagstaounty was developed using
number of factors, including:

» Existing candition of the roa

* Functional importance of each rcwithin the proposed network syst

» Proposed classificatidior each roa

» Estimated cost of constructi based on 2013 dollars

* Review and discussion wilCounty officialsand staff to identify ratepayer nee

The following sub-heddgs outline thestepstaken in developing the Construction Progi

3.1 Existing Condition

Each selected road wassually inspected to determines existirg condition and eacls given a
rating based on thabndition. With input from County Council and thHeublic Works staff the
roads wereevaluated based ctraffic volume, safety, structural adequacy, andstexg road
maintenance.
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3.2 Prioritization of Construction Projects

Once theroads were rated, the Capital Construction Prograus developed. Thmethod used
in developing this pgram is outlined belo\

* Once the overall list of required capital upgraeess establishe, the individual project:
were then prioritizedranked into a scale from one through fowith one being the highest
priority and four beng the lovest priority. Each rankingepresents approximately three ye
of capital construction requirements. As a reswthespecific projec regardless of
classification, within group of projects/rankinare considered of similar priority to tl
County. County Council and/or Administration can intercharthe priorities within the
given three year windowThis can als be applied to the roadanked in the categories
two, three and four.

» Capital Cost estimatdgave bee calculated andpplied to the required upgrades and utili
in providing a long-terabudgetary-requirement planning tool ftbre development of the
Road Network.

3.3 Surfaced/Dust Free Arterial Roads

3.3.1 General

As previously notedhe "Twc-and Three-Digit" provinciahighway system within the Coun
provides &cellent access throughout thounty for the traveling public anddustry. Once fully
Implemented the proposedrterial and Collector network will provide an excellent
complemerdry link to this highway system to facilitate thefes and efficient movement the
travelling public and good® market throughout the County.

3.3.2 Arterial (Dust Free)

Currently FlagstafiCounty has a tal of 4.5 miles of barree paved roacd5 miles of oiled
roads and 52 miles eflcium sealed roa. Typically the ded roads are rehabilitated o five-
to seven-year life cycleiith a lon¢-term plan to eliminate most of cold mixoiled structures
throughout the County. Theurrent Arterial roads treated wittalcium dus suppressant are
rejuvenated on fawice per yee or as needed basis.

In order to establish a lortgrm Arterial network to serve the County's requieat:, three
different surfacing scenarios/options have beesgmed for County consideration. e three
scenarios include "Longerm Calcium DusSuppressafit "Paved Surface (Light Membrai -
Spring BarRequirement", and " Pavewrface - Ban Free".

The three opons for the Arterial network alpresent positives and negativen general, the
higher the standard afurfacing structure provid, the higher the level ( serviceability, with

lower year-yeamaintenance cos. However higher capital investment sts are required to
develop the higher standard surfacing netw
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3.3.3 Long-Term Calcium Dust Suppressar

The Calcium option that Flagstaff County currentlpvides for a significant portion of ti
Arterials is the most cost effective option. Tioads ae typically construed to a width of 8
meters with higher design criteria (110/hr) for vertical and horizontal alignment contr

The sub-grade modustructure is well constructi to maximum densities at optimum moist
out of natural non-organimaterials available throughout the projects lin

The dust free surface provides for safe travel masonable rate of speed éenhances vision
during travel and protects residences along theesouom an excessive amount of ¢

Calcium, howeverdoes require ongoing maintenance/blading and czatel "slippery” surfac
during wet conditios. Regular rehabilitation with aggregate aralcium are a requireme
leading to yearly or byearly expenditures on all the treated surfe

The typicalcapital cost in 201 dollars for the congfiction and initial treatment f a mile of
calcium treated Arterial is:

* $335000 per mile for road gra reconstruction to a finished meter top with 4:1
sideslopes.

* $ 17,000 per mile for alcium treatment forhie initial construction applicatit.
* $ 18,90 per mile for alcium treatment every year (typically two applicati).

Note: Calcium hloride costsinclude product supply anapplication/gravel/county inpt
costs, etc.

3.34 Paved SurfaceLight Membrane) - Spring Ban Required

The second option for consideration requires aédriglapital input cost but raises the leve
serviceability for the travelling public, while at the same timeduces the year to ye
maintenance for the required Arteri:

The opton requires the reconstruction ole subgrade to an 10r@eter widthand then the
application of a "light membrane" Granular Base Seuwith Hot mix Asphalistructure to
finished width of 9.2 meters.

The structure is comprised of 1 mm of Granular Bas€ourse and 1( mm of Asphaltic
Concrete Pavement.

Do to the thinner structure a "Spring Ban" is regdi on the pavement for a period
approximately 6 - &eeks during which time industry must utilize afltstive routes. The loci
ratepayers are typadly allowed to transport product at 100 percemidk accessing the clos
gravel road allowance only prior to leaving the gégurface

If managed correctly this structurnd network can last for 15 to years prior to major
rehabilitation requirements.

This system and structure waultilized and resulted in excellent performe for Lacombe
County for many years until fundirand rehabilitation (after the J&ar life period) lead - an
overlay providing a bafree Asphal structure.

The typical cajpal cost in 201 dollars fa the construction and surfac for a mile of light
membrane "Paved Surfdds:

-10 -
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* $420,000 per mile for road gra reconstruction to a finished 1( meter top with 4:1
sideslopes.

e $37Q0000 per mile for Granur Base Course and.® meters ofAsphaltic Concrete
Pavement.

3.35 Paved SurfacgFull Structure) - Ban Free

The third option is typically wh the Province of Albertailltimately places c¢ Three-digit
Highways throughout out Alberta to achieve a veghHevel of senceability safety, with year
round-banfree movement of agricultural and industrial gs throughout the provinc

The option requires the reconstruction of the rgaade to an 12.2 meter top i then the
application of a "bariree membrane" of Granular Base Co with Hot mix Asphaltic Concret
Pavement.

The structure typically is comprised of a GranBase Course layer of 300 mm in thickn
with an Asphalt structure of 100 mm at a full fimesl road surface width of 9.0 mete

The typical capital cost in 2@ dollars for the construction and surfacinr a mile of 9.0 meter
wide "Ban-Fee Paved Surface"

* $440,000 per mile for road gra reconstruction to a finished 1. meter top with 4:1
sideslopes.

* $710,000 per mile for 300 mm of Granular Base Cotand 10t mm of Asphaltic
Concrete Pavement 9.0 meters v

3.3.6 Life Cycle Capital Cost Comparison(see Appendix for detail breakdown

It is clear from the above examples that the higher standard of structure chosen the
Arterial network, the initiatapital cost rquirements for the County will be higher as v

The total miles of the proposed Arterial networkhin Flagtaff County is approximately 1
miles. Based on this mileage and various sing strategies the following 20 dollar capital
cost outlay requirements for 20 _year period including required road recovery aigrade
construction” are as follows:

1. Calcium 8.0 meter gravel width- capital costs, initial reatmer, and yearly
rehabilitation {ncluding County gravel and application ts)

$62,019,000twenty years =$3,100,950 per year expenditure

2. Paved 9.2 mete8urface (Light Membran - Spring Ban requirec
$104,220,00@wenty years =$5,211,000 per year expenditure

3. Paved 9.0 (Full Structur- Ban Free
$177,840,00@wenty years =$8,892,000 per year expenditure

-11 -
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As the example above indicates, based on a twesdy tyme eriod to develoj construct, and
maintain an Arterialnetworl in 2013 dollars, the capitahind rehabilitationcosts vary
dramatically pending th&ype of surfacing strate’" chosen by Flagstaff Cnty. From a low of
$3.1 million per year for Gaium to a high of almost ¢ million per yea for Asphalt surface
ban- free structure.

3.4 Additional Funding

From time to time, new sponsorship programs or igpgroject funding arrangements m
become available. Typically, Industry, the Prolahor Federal Governments, may shar
common interest or goal witFlagstaff County and may be prepared to fundcost share
specific roadway project&rading projects should be taken into consideration wheatyapug for
funding under these progra. If a project identified in @roposed construction program me
such criteria and qualifies for funding by suchexternal source not currently anticipated,
start date of the project could be adjusted to mooodate a partnership agreem

3.5 Construction Program Summary

It should be noted thdtom time to time Flagstaff County may wish to € project scheduling
from priority rankings shown in this rep. These adjstments could be made accommodate
bridge funding, general government gri, or financial support from private indus.

In addition,the County may wish to consider continuing the piiref right-of-way for the
Lougheed East Road (6 mil. This road is a main collector road and ranks &gjh priority
under the recommendéZbnstruction Progra Rating System. Due titne high traffic volumes
and a extremely low safety ratir this high priorityroad requires upgradi. Due to land
acquisition delays howevdhis project is current not scheduled for constructi.

3.6 Unit Costs for Construction

Unit cost estimates were developed in order to gotorostsfor road constructic. Road
construction costs for prioritizing work and foropgcting expenditures were determined us
recent tendered project cosThe unit costs used for projecting the construcgoygran budget
are summarized in thalile belov:

-12 -
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Road Construcion Unit Cost Estimates

2013CAPITAL CONSTRUCTION COST “A”
ESTIMATE $/mile Grading
Contract Cosl
Grading to 8.0 m width Arterial (Dust Free) with Calcium Chloride -
) $352,000
Treatment — Typical 1
Grading, Base, Paved-2 m width — (100 mm GBC + 100 mm ACP) $7€0.000
“Banne( Structure”- Typical 1A -
Grading, Base, Pave for ! m width — Arterial (300 mm GBC + 100 $1.150.000
ACP) “Ban Free Structure— Typical 1E T
Grading 80 m Collector Gravel - Typical 2 $33£,000
Grading 8.0 m width Loce Gravel -Typical 3 $33E£,000
Grading 7.3 m width Gravel- Typical 4 $25(,000

NB. - All estimated costs areased on 2018ontract tender averac.

Typical Bridge Replacement Unit Cost

Bridge Type Existing Structures Averagecﬁgglacement Average County Cost**

1500 —2000 mn

Equivalent Diamete $300,000 $120,000
2000 —-3000 mn

Culvert Equivalent Diamete $400,000 $160,000
3000 —4000 mn

Equivalent Diamett $550,000 $190,000

<10m in Lengt $550,000 $100,000

Standard Bridge 10mLength<17n $700,000 $170,000

17mLength<26n $950,000 $190,000

Major Bridge Any Size $6500/m $1000/m

Note:

= *. The Average Replacement Cost is the total of caostn and engineering before any GAP contribut

are applied.

= **_ The Average County Cost is calculated by takingttit@ cost of construction and engineering
subtracting the GAP contributiol
= Costs are based on provincial averz

-13 -
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4.

TOTAL ROAD RE -CONSTRUCTION VERSUS ROAD
REHABILITATI ON

Typical Alberta Rural Road History

Throughout a significant portion of Alberta and gfieally Central Alberta, the origing
rural road network was constructed within 66 fazd allowance

These road allowances were establishec the "Third System of Survey" e.,
Townships, Township Roads, and Range Roithe "First andSecond Systems”, whic
differed mainly in allotment and width of road allances, were laid out in southe
Manitoba and soutkastern Saskatchewan up to about 1in the late 1800’

As constuction of rural roadways commenced various tygesgoiipment were utilize
to complete the construction of low cost accesdsda the rural community. Equipme
such as the horse drawn Fresno Scraper, and haigeosver drawn mechanical grad
wereutilized to construct the original trails and road#\lberta

As late as the 1950's and regardless of the equipnotdized, the methodology fc
constructing a rural road was relatively consistentl resulted in the term "eleval
graded road". The ethodology for constructing this type of road cetesl of
cutting/stripping the ditches and backslopes oatsidoad width of approximately 20 fe
(6 meters) and placing the black dirt organic makento the "middle of the road" i
order to elevatehe road for drainage. After the moving of the oiganaterial into the
road structure, the operations included continuimgower the ditch prism into tF
subsoil and clay material. This material was tipéaced or "capped” upon the ble
organic soilin the road core to provide a solid structure faffic approximately 2 fee
above the newly cut ditch prism. The combinatiérditch lowering and grade raisir
with in-place material provided a cost effective operatltat was structurally adeque
for the traffic volumes and axle loads of the eat§00's up to and including tl
1950/60's.

Re-Construction Requirements

Into the late 1900's, and today, axle loading atndctiral requirements have gree
increased due to population and industrrowth.

The typical "elevated roads" of the past cannopsuypthe current requirements and ¢
to the narrowness of the road, the organic soilged during original construction, at
the structural loading of the modern traffic, thesteucturestypically need to be
reconstructed.

-14 -
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When analyzing roads of this nature for reconsioacsome of the basic elements t
require review are:

Vertical and Horizontal Alignmen

Road Surface Width

Sideslope ratio

Culvert Conditions e. rusted through,ertically or structurally compromise
performing corrective drainage mitigation, €

Structural adequacy of the road ¢

Composition of the road core (ielay capped with 6 inches of clay on top
organic/black soil).

Significant maintenance requirents such as above average aggregate usag
above average maintenance grading requiren

Drainage obstructiol

Typically roads with the deficiencies listed aboue subject to tote- reconstructive
requirements. Basically, these roads do not the "structural foundation" ¢
appurtenances required to be able to provide adecand cost effective maintenat
operations or maintenance rehabilitative measurkere is nothing to "work with" t
maintain a road originally constructed with "clagpping and black soil structure™ to
finished narrow road surface wic

There are numerous factors with regards to thetylmf a jurisdiction to adequate
maintain their rural road infrastructure. As posly noted, rural roads that have
been originally constructed to a standard required foe tpresent day industri
environment are candidates for "total reconstomct

During the typical resonstruction process, alignments are improved,dibs salvagec
within the Right-ofWay, drainige is improved, sideslope ratios are improved,rbost
importantly the roadway prism structure is improve@dequately support the heavy ¢
loading with today's traffi

Pending various existing conditions such as thgnatent, moisture content, sting

roadway width, depth of existing "clay cap", ane tthepth of organic material in t
core, the structure is improved on by typicallgher "undercutting/coring" out tr
existing structure and replacing all the organid¢emal with natural suitae material, or
by adding to the "thin cap" to provide a "minimuwni’ two feet (0.60 meters) of n-

organic material to bridge the existing weak stieel

Throughout the reconstruction process culverts raptaced wth 50 year structures,
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drainage is geatly enhanced and typically the jurisdiction veidinstruct new agricultur:
fence where required.

Road Maintenance and Rhabilitation Methods

Upon the completion of a newly constructed ruradait is imperative that a high le\
of maintenance isarried out on a regular and frequent b

Just as the original "elevated grader roads" inesecass lasted for over 50 years,
must the newly constructed roads of today. Asdo@sample, your jurisdiction has o\
1400 miles of roadwy within the County. Given a 5¢ear life span, the County wou
need to reconstruct over 25 miles of road per yesirto keep pace on infrastructt
upgrades and replacemen

Typically this volume of infrastructure enhancemantl investment cannot take plz
ard therefore the requirement for significant andnegkary maintenance operations .
increasingly more importar

There are many aspects and functions to "regulantemance”. Upon -constructing
the older gradethe new road structure must be prced by continual blading and-
gravelling.

Due to traffic volume and loading, over time a giéslay road bed will lose some of
elevation and will typically ncrease in width é. push out). Due to th
"pushing/widening" it often becomes diffic through regular blading to manage gre
consumption, vegetation control (especially ondbtside shoulders), and snow remc

At some point the "rehabilitation" of the road isamanted. Since the roadway v
reconstructed with the proper structt adequacy, typically the rehabilitatic
requirements are limited to the need to "shouldd¥narrow" the road prism back in
its post construction conditic

In order to complete this maintenance activity, emaluation of the total road cre-
sectionis usually completed. During this evaluation thebl Works Staff will
determine the needs of the road and the exterteofrecovery” operation that needs
be carried out.

Items such as drainage performance (ditches miay sshd becomover vegetated over
time), sidslope ratio's, and road top width are the maireétthat is evaluate

Upon completion of the evaluation a decision mayntage to denude and salvage
topsoil from the road prism, including or excludirtige ditches pendindrainage
performance, after which a reshaping of the roags«section is completed. This cr-
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section reshaping requires the scarification of existing raadface and then tf
"pulling” of the clay material from the "pushed ‘biudideslopes back on p of the
widened road surface.

Upon the reshaping operation the road prism ischlgireturned to its "new" po
construction height and width properties with theictural integrity being returned |
compaction efforts performed during the recovererations.

Obviously at the end of the "shoulder pulling/reegf/ operation the road top
resurfaced with new aggregate and dust controaifantec

These types of concentrated rehabilitation openatare performed on a regular basis
rural grawel roadways through Alberta which in turn promaties extension of the lif
cycle of the gravel road infrastructt

Summary

In summary, proper and timely maintenance actwiéiee a significant component for
longevity of all infrastructure systes. However, in order to perform these mainten:
activities, a properly constructed and structuradigequate road prism is a ba
requirement prior to performing regular ongoing mbanance functions. Trying
maintain any infrastructure system tlwas inadequately constructed for the inten
current needs and use of the system typically le@mdshigher" than acceptab
infrastructure maintenance costs and "lower" thaeptable end user satisfaction
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5. RECOMMENDATIONS

Currently there is a strategice placed ProvinciaHighway Infrastructure ystem throughout the
County. By implementing and developing a long teretwork to compliment the provinci
network,the county will be providing an efficient and cestectivesystem to move the peop
agricultural, and industrial goods throughout tleifty for the foreseeable futul

By approvingand implementing th internal road network systetinat anticipates and directs 1
County’s growth, thefuture County's infrastructu needs willbe met and maintained
acceptablestandards. Changes to this "living docum will inevitably be prompted by growt
of industry and residentiaixpansion throughout the Coun

» As noted in theeporta signficant portion of the existing infrastructure not been field
evaluated for inclusion in the rating portion his study assessmenthis task could be
completed at anytime the County experiences a significant alteration
industrial/residential groth and associated traffic patterns.

» The information gathed can also be transferred into the current Coung £ystem an
updated on a regular bas

» TheCounty may wis to consider creating a infrastructusserve fun for future capital
expenditure. This reserve could then be targeted to enabl€bunty to tender projec
of a larger size thereby realizing "Scale of Ecaogbsavings

» Once a long term infrastructure network plan isped by FlagstafCounty the most
cost effective methoébr long-termexpenditure utilization is tonsure that all ongoing
upgrades to the local infrastructure are made ¢octhrrect standard for the long te
designatiorof the specific road sectiore. Arterial, Collector, or Local standat

In closing GENVAR Inc. would like tc sincerely thank Flagstaff County Coun
Administration, and th@ublic Work: staff. In spite of their busy schedu, all stakeholders and
participants were very asmmodating in supplying information, while at thearse time allowing
the consultant the freedom to evall your municipal mfrastructure withot bias or direction
other than the ppsal directive. GENIVAR Inc. is gratefufor the opportunity tchave been a
part of this project.
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CALCIUM - CAPITAL CONSTRUCTION AND LIFE CYCLE EXPENDITURES (2013 Dollars)

Year 1-20 Capital and Rehabilitation Costs

2013 Grading

2013 Road Recovery

2013 Initial Supply &
Application of Calcium

Calcium/Gravel
Supply & Application

Classification Length Cost & Gravel Costs Total Cost
Miles $335,000 $30,000 $17,000 $18,500
per mile per mile per mile per mile/year x's 20 Years

CALCIUM 4 $1,340,000 $68,000 $1,480,000 $2,888,000
CALCIUM 93 $2,790,000 $1,581,000 $34,410,000 $38,781,000
CALCIUM 55 S0 S0 $20,350,000 $20,350,000
Sub-Total 152 51,340,000 $2,790,000 $1,649,000 $56,240,000 $62,019,000
Year 1-20 - Total Capital Costs $62,019,000
53,100,950

Total Yearly Life-Cycle Average Cost (based on a 20 year cycle)




ASPHALT "LIGHT MEMBRANE" - CAPITAL CONSTRUCTION AND LIFE CYCLE EXPENDITURES (2013 dollars)

Year 1 -20 - Total Capital Costs

Length 2013 Grading Cost 2013 Asphalt Cost Crack Sealing
Classification Location Miles $420,000 $370,000 and Line Painting Total Costs
per mile per mile $1,000 per mile

ARTERIAL  |N.NW. 33-42-11 - East 1 Mile 1 $420,000 $370,000 $20,000 $810,000
ARTERIAL |E.NE. 9-39-12 - South 1.5 Miles 1.5 $630,000 $555,000 $30,000 $1,215,000
ARTERIAL |E.NE. 24-45-14 - South 6.5 Miles 6.5 $2,730,000 $2,405,000 $130,000 $5,265,000
ARTERIAL |E.NE. 36-46-14 - South 8 Miles 8 $3,360,000 $2,960,000 $160,000 $6,480,000
ARTERIAL |N.NW. 31-45-13 - East 8 Miles 8 $3,360,000 $2,960,000 $160,000 $6,480,000
ARTERIAL |N.NW. 34-45-16 - East 9 Miles 9 $3,780,000 $3,330,000 $180,000 $7,290,000
ARTERIAL |N.NW. 33-44-12 - East 7 Miles 7 $2,940,000 $2,590,000 $140,000 $5,670,000
ARTERIAL |N.NW. 33-44-13 - East 6 Miles 6 $2,520,000 $2,220,000 $120,000 $4,860,000
ARTERIAL |N.NW. 7-44-16 - East 4 Miles 4 $1,680,000 $1,480,000 $80,000 $3,240,000
Sub-total 51 521,420,000 518,870,000 51,020,000 541,310,000
ARTERIAL |Remaining Mileage requiring Grading 56 $23,520,000 520,720,000 $1,120,000 545,360,000
ARTERIAL |Remaining Mileage requiring Surfacing 45.0 516,650,000 5$900,000 S$17,550,000
Year 1-20 - Total Capital Costs 152 544,940,000 556,240,000 53,040,000 $104,220,000
Total Yearly Life-Cycle Average Cost (20 year cycle) $2,247,000 $2,812,000 $152,000 $5,211,000




ASPHALT "BAN FREE" - CAPITAL CONSTRUCTION AND LIFE CYLCLE EXPENDITURES (2013 dollars)

Year 1-20 - Total Capital Costs

Length 2013 Grading Cost 2013 Asphalt Cost Crack Sealing
Classification Location Miles $440,000 $710,000 and Line Painting Total Cost
per mile per mile $1,000 per mile

ARTERIAL N.NW. 33-42-11 - East 1 Mile 1 S 440,000 | S 710,000 | $ 20,000 | S 1,170,000
ARTERIAL E.NE. 9-39-12 - South 1.5 Miles 2 S 660,000 | $ 1,065,000 | $ 30,000 | $ 1,755,000
ARTERIAL E.NE. 24-45-14 - South 6.5 Miles 7 S 2,860,000 | $ 4,615,000 | S 130,000 | $ 7,605,000
ARTERIAL E.NE. 36-46-14 - South 8 Miles 8 S 3,520,000 | $ 5,680,000 | $ 160,000 | $ 9,360,000
ARTERIAL N.NW. 31-45-13 - East 8 Miles 8 S 3,520,000 | $ 5,680,000 | S 160,000 | $ 9,360,000
ARTERIAL N.NW. 34-45-16 - East 9 Miles 9 S 3,960,000 | $ 6,390,000 | $ 180,000 | $ 10,530,000
ARTERIAL N.NW. 33-44-12 - East 7 Miles 7 S 3,080,000 | $ 4,970,000 | S 140,000 | $ 8,190,000
ARTERIAL N.NW. 33-44-13 - East 6 Miles 6 S 2,640,000 | $ 4,260,000 | $ 120,000 | $ 7,020,000
ARTERIAL N.NW. 7-44-16 - East 4 Miles 4 S 1,760,000 | S 2,840,000 | $ 80,000 | $ 4,680,000
Sub-total 51 S 22,440,000 | S 36,210,000 | S 1,020,000 | S 59,670,000
ARTERIAL Remaining Mileage requiring Grading | 101.0 S 44,440,000 | S 71,710,000 | S 2,020,000 | S 118,170,000
Year 1-20 - Total Capital Costs 152.0 ) 66,880,000 | S 107,920,000 | S 3,040,000 | 5 177,840,000
Total Yearly Life-Cycle Average Cost 20 year cycle) $ 3,344,000 $ 5,396,000 $ 152,000 S 8,892,000




COLLECTOR AND LOCAL ROADS - CAPITAL CONSTRUCTION EXPENDITURES (2013 Dollars)

Local Collector 2013 Road Recovery
Classification Location Ler'igth 2013 Grading Cost | 2013 Grading Cost & Gravel Costs Total Cost
Miles $335,000 $335,000 $30,000
per mile per mile per mile
COLLECTOR ROADS
COLLECTOR  [E.NE. 33-40-10 - South 6 Miles 3 $1,005,000
COLLECTOR  [E.NE. 32-41-12 - South 2 Miles 2 $670,000
COLLECTOR  |E.NE.9-39-12 - South 1.5 Miles 1.5 $502,500
B.F. 01811 N.NW. 4-42-11 $120,000
B.F. 01696 N.NW. 14-43-10 $160,000
COLLECTOR |Total Grading Requirments 5 $2,457,500
COLLECTOR Requires Road Recovery 93 $2,790,000
COLLECTOR Total Costs 52,457,500 52,790,000 55,247,500
LOCAL ROADS
LOCAL E.NE. 18-42-16 - South 1 Mile 1 $335,000
LOCAL E.NE. 31-42-16 - South 2 Miles 2 $670,000
LOCAL N.NW. 19-44-10 - East 1 Mile 1 $335,000
LOCAL N.NW. 21-44-10 - East 2 Miles 2 $670,000
LOCAL E.NE. 23-42-17 - South 2 Miles 2 $670,000
LOCAL N.NW. 19-40-13 - East 3.5 Miles 3.5 $1,172,500
LOCAL E.NW. 19-41-12 - East 2 Miles 2 $670,000
LOCAL N.NW. 7-45-12 - East 2 Miles 2 $670,000
LOCAL E.NE. - 36-45-13 - South 0.5 Miles 0.5 $167,500
LOCAL E.NE. 23-45-11 - South 5.5 Miles 5.5 $1,842,500
LOCAL Total Costs 21.5 57,202,500 57,202,500
Total Capital Costs $12,450,000
20 Year Capital Construction Plan Yearly Costs for Collector and Local Roads Only $622,500




20 YEAR CAPITAL EXPENDITURE OPTIONS SUMMARY

Classification Description Total Costs
Scenario 1 - Arterial Calcium, Collectors, and Locals
Arterial Grading, Road Recovery, and Calcium $62,019,000
Collectors Grading $5,247,500
Local Grading $7,202,500
Total Capital Costs 574,469,000
Capital Yearly Costs 53,723,450

Scenario 2 - Arterial Asphalt "Light Membrane", Collectors, and Locals

Grading and Asphalt "Light Membrane"

$104,220,000

Arterial
Collectors Grading and Road Recovery $5,247,500
Local Grading $7,202,500
Total Capital Costs 5116,670,000
Capital Yearly Costs 55,833,500

Scenario 3 - Arterial Asphalt "Ban Free", Collectors, and Locals

Grading and Asphalt "Ban Free"

$177,840,000

Arterial
Collectors Grading and Road Recovery $5,247,500
Local Grading $7,202,500
Total Capital Costs 5190,290,000
59,514,500

Capital Yearly Costs




ROAD TRAFFIC COUNTS

2012
Date: Road: Total:
24-May Twp Rd 454 & Rge Rd 150 32
24-May Twp Rd 452 (Daysland East), East of SH #855 85
23-May Twp Rd 442 and Rge Rd 163 33
23-May Ross Hinkey Road, Twp Rd 442, East of Sedgewick 54
28-Jun Hardisty Airport-Twp Rd 103 55
22-Jun Rosalind Road-Twp Rd 442 62
21-Jun Wavy Lake Rd-Rge Rd 151 18
21-Jun Daysland East-Twp Rd 452 20
20-Jun Bruce Road-Rge Rd 150 25
15-Jun Correction Line-Twp Rd 430 60
14-Jun Lougheed East-Twp Rd 435 42
19-Jul Heisler Correction Line-Twp Rd 430 119
19-Jul Hardisty Access-between Rge Rd 100 & 95 283
17-Jul Lougheed South-Rge Rd 114 36
17-Jul South of Correction Line/South Lougheed-Rge Rd 114 23
12-Jul Armitage Road-Rge Rd 123, South of Sedgewick 35
4-Jul Rosalind Road-Twp Rd 442 61
4-Jul Bruce Road-Rge Rd 150 65
3-Aug Wavy Lake Rd-Rge Rd 151 & Daysland East-Twp 452 47
3-Aug Rosalind Road-Twp Rd 442 38
2-Aug Forestburg South-Rge Rd 152, 1 mile East of Bish Corner-Twp Rd 412 162
2-Aug Forestburg South-Rge Rd 152, Bish Corner-Twp Rd 412 15

2011
Date: Road: Total:
22-Jul Twp Rd 430 & Rge Rd 120 (2012 Construction Project) 34
25-Aug Twp Rd 410 & Rge Rd 103 (Choice Battery Road) 92
28-Jun Shop Road-Twp Rd 442 317
15-Jul Correction Line-Sedgewick-Twp Rd 430 49
15-Jul Eckstrand Rd-Rge Rd 125 55
14-Jul Rosalind Road & Truck Route-Twp Rd 442 54
14-Jul Rge Rd 123 & SH #602 (Hutterite Road) 78
29-Jul Rge Rd 120 & Twp Rd 430 19
7-Aug Rge Rd 113 & SH #608 (Bellshill South /North) 41
15-Jul Metro Rd-Twp Rd 454 & Rge Rd 105 7
20-Jul Lougheed South & Correction Line-Rge Rd 114 42
13-Jul Hardisty West-Rge Rd 102 44
13-Jul Forestburg South-Rge Rd 152 & Coal Trail-Twp Rd 410 129
20-Jul Bellshill North-Rge Rd 113 & Twp Rd 424 23

2010
21-May Shop West-Twp Rd 442 267
4-May Sedgewick North at Trinity-Rge Rd 124 & Twp Rd 450 211
20-Jul Sedgewick North-Rge Rd 124 188
20-Jul Trinity East Rd-Rge Rd 450 136




Flagstaff County

Bridge Funding Priorities by Replacement Year
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09064 |Standard Bridge NW 18-44-12-4 WATERCOURSE BRIDGE ON LOCAL ROAD NEAR SEDGEWICK T 1957 1 6.1 6.1 6.1 28 38 54 999|2 /2010 (E) 48.7 38.9 18-May-10 $600,000 $480,000 $120,000 2010
81723|Bridge Culv SW 29-44-16-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR DAYSLAND FP 1960 1 1118 12 6.8 6|5/2011 (E) 51.3 22.2 15-Aug-11 $300,000 $180,000 $120,000 2011
81724|Bridge Culv SW 29-44-16-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR DAYSLAND FP 1960 1 1372 18 6.5 3|5/2011 (E) 48.1 22.2 15-Aug-11 $300,000 $180,000 $120,000 2011
01459|Standard Bridge NW 18-42-11-4 WATERCOURSE BRIDGE ON LOCAL ROAD NEAR HARDISTY HC 1963 1 8.5 8.5 73 30 52 75 3|40 /2007 (E) 66.9 44.4 22-Jul-12 $500,000 $400,000 $100,000 2012
01696|Standard Bridge NW 14-43-10-4 IRON CREEK BRIDGE ON LOCAL ROAD NEAR HARDISTY PG 1957 3 6.1 8.5 6.1 20.7 73 28 49 62 3]100 /2012 (E) 52.2 333 21-Jul-12 $820,000 $660,000 $160,000 2012
01811|Bridge Culv NW 3-42-11-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR HARDISTY MP 1961 2 1524 1524 213 73 6|75 /2012 (E) 57.8 333 22-Jul-12 $300,000 $180,000 $120,000 2012
72912|Bridge Culv SE 10-40-13-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR ALLIANCE MP 1973 1 1524 15.8 73 2|50 /2008 (E) 46.5 55.6 07-May-08 $300,000 $180,000 $120,000 2013
77114|Bridge Culv NW 29-43-16-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR DAYSLAND FP 1970 1 1118 15.8 -10 73 3|30/ 2008 (E) 41.8 22.2 07-May-08 $300,000 $180,000 $120,000 2013
06660|Standard Bridge NW 29-43-10-4 IRON CREEK BRIDGE ON LOCAL ROAD NEAR HARDISTY HC 1963 3 6.1 8.5 6.1 20.7 73 28 49 65 10|50/ 2008 (E) 60.5 50 07-May-08 $820,000 $660,000 $160,000 2015
06665 |Standard Bridge SW 14-43-10-4 WATERCOURSE BRIDGE ON LOCAL ROAD NEAR HARDISTY PG 1957 1 6.1 6.1 7.5 28 49 62 5/100 /2012 (E) 57 55.6 21-Jul-12 $500,000 $400,000 $100,000 2015
06834|Bridge Culv SW 19-45-13-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR SEDGEWICK MP 1955 1 1800 12.8 7 3|20/ 2007 (E) 53.7 44.4 21-Jul-12 $300,000 $180,000 $120,000 2015
09786|Standard Bridge SW 6-44-10-4 IRON CREEK BRIDGE ON LOCAL ROAD NEAR HARDISTY PA 1952 1 8.5 8.5 15 73 6|2 /2012 (E) 60.5 38.9 21-Jul-12 $500,000 $400,000 $100,000 2015
80861|Bridge Culv SW 28-44-13-4 WATERCOURSE CULVERT ON LOCAL ROAD MP 1985 2 1000 900 8.3 5.7 2|10/2011 (E) 58.4 55.6 15-Aug-11 $300,000 $180,000 $120,000 2015
13353 |Standard Bridge SW 5-46-13-4 IRON CREEK BRIDGE ON LOCAL ROAD NEAR KILLAM PG 1953 3 6.1 6.1 6.1 18.3 8.2 28 49 62 6|75 /2012 (E) 57.9 38.9 21-Jul-12 $730,000 $590,000 $140,000 2017
77983 |Bridge Culv NW 29-43-16-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR DAYSLAND FP 1975 1 1118 18.3 73 3|30/2011 (E) 57.4 333 15-Aug-11 $300,000 $180,000 $120,000 2017
76355|Standard Bridge SW 15-42-12-4 WATERCOURSE BRIDGE ON LOCAL ROAD NEAR ALLIANCE HC 1966 1 8.5 8.5 73 30 52 75 6|50 /2007 (E) 66.1 50 07-May-08 $500,000 $400,000 $100,000 2018
77980|Bridge Culv SW 12-42-13-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR KILLAM MP 1974 1 1524 27.4 73 6|50 /2008 (E) 63.3 66.7 07-May-08 $300,000 $180,000 $120,000 2018
02116|Bridge Culv NW 32-41-12-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR ALLIANCE SPE 1961 1 1901 40.8 7.5 3|30/2012 (E) 59.6 66.7 22-Jul-12 $480,000 $290,000 $190,000 2020
02408|Standard Bridge SW 21-44-12-4 IRON CREEK BRIGE ON LOCAL ROAD NEAR SEDGEWICK PG 1959 3 8.5 8.5 8.5 25.5 -15 8.2 28 49 62 6/150 / 2007 (E) 67.2 55.6 07-May-08 $1,020,000 $820,000 $200,000 2020
06703 |Standard Bridge NE 7-44-10-4 IRON CREEK BRIDGE ON LOCAL ROAD NEAR HARDISTY PG 1960 3 8.5 8.5 8.5 25.5 8.2 28 49 62 10|100 / 2010 (E) 61.3 50 19-May-10 $1,020,000 $820,000 $200,000 2020
07688|Standard Bridge SW 23-44-12-4 IRON CREEK BRIDGE ON LOCAL ROAD NEAR SEDGEWICK HC 1966 3 8.5 8.5 8.5 25.5 8.2 30 52 75 6|60 /2008 (E) 713 55.6 07-May-08 $1,020,000 $820,000 $200,000 2020
07692 |Standard Bridge SW 2-45-13-4 IRON CREEK BRIDGE ON LOCAL ROAD NEAR KILLAM PG 1960 3 6.1 8.5 6.1 20.7 8.2 28 49 62 3/100 / 2008 (E) 62 44.4 07-May-08 $820,000 $660,000 $160,000 2020
07717|Standard Bridge SW 6-46-13-4 WATERCOURSE BRIDGE ON LOCAL ROAD NEAR KILLAM HC 1963 1 8.5 8.5 30 9.1 30 52 75 6|75 /2012 (E) 65.3 44.4 21-Jul-12 $500,000 $400,000 $100,000 2020
08273|Standard Bridge SE 21-43-9-4 IRON CREEK BRIDGE ON LOCAL ROAD NEAR HARDISTY PG 1952 3 6.1 8.5 6.1 20.7 8.2 28 49 62 999[50 / 2005 (E) 59.9 55.6 23-Oct-09 $920,000 $740,000 $180,000 2020
09055|Standard Bridge NW 17-45-13-4 IRON CREEK BRIDGE ON LOCAL ROAD NEAR KILLAM T 1967 3 6.1 6.1 6.1 18.3 6.1 32 56 80 3|5/2010 (E) 53.8 50 18-May-10 $730,000 $590,000 $140,000 2020
09462 |Standard Bridge NW 29-45-13-4 IRON CREEK BRIDGE ON LOCAL ROAD NEAR KILLAM T 1971 1 6.1 6.1 6.1 28 49 68 3]10/2010 (E) 50.1 44.4 18-May-10 $500,000 $400,000 $100,000 2020
72402 |Standard Bridge SW 36-44-13-4 IRON CREEK BRIDGE ON LOCAL ROAD NEAR KILLAM PG 1950 3 6.1 8.5 6.1 20.7 -45 9.1 28 49 62 3]20 /2008 (E) 65.9 50 07-May-08 $820,000 $660,000 $160,000 2020
74378|Bridge Culv SW 23-42-11-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR HARDISTY MP, RPP 1955 2 1549 900 15.2 6.9 10|20/ 2010 (E) 73.1 77.8 18-May-10 $300,000 $180,000 $120,000 2020
74649 |Standard Bridge SW 3-43-10-4 WATERCOURSE BRIDGE ON LOCAL ROAD NEAR HARDISTY PG 1952 1 6.1 6.1 73 28 49 62 999[10/ 2011 (E) 59.5 50 15-Aug-11 $600,000 $480,000 $120,000 2020
77262 |Bridge Culv SW 4-44-16-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR DAYSLAND FP 1970 1 1370 15.2 73 6/30 /2011 (E) 72.4 66.7 15-Aug-11 $300,000 $180,000 $120,000 2020
77283|Bridge Culv NW 7-44-16-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR DAYSLAND MP 1971 1 1520 17.1 6.8 3|30/2011 (E) 82.4 88.9 15-Aug-11 $300,000 $180,000 $120,000 2020
77282 |Bridge Culv SW 6-44-16-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR DAYSLAND MP 1971 1 1524 18.9 -15 6.7 6/30/2011 (E) 75.8 77.8 15-Aug-11 $300,000 $180,000 $120,000 2021
01019|Standard Bridge SE 3-46-15-4 WATERCOURSE BRIDGE ON LOCAL ROAD NEAR DAYSLAND HC 1968 1 6.1 6.1 8.2 28 49 65 6|75 /2012 (E) 64.4 50 21-Jul-12 $500,000 $400,000 $100,000 2022
08065|Bridge Culv NW 19-45-13-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR KILLAM MP 1973 1 1829 25 73 3|20/ 2008 (E) 48.4 66.7 07-May-08 $300,000 $180,000 $120,000 2023
74033|Bridge Culv SW 8-42-12-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR ALLIANCE RPP 1952 1 1450 213 20 8 3|35/2009 (E) 74.2 77.8 02-Jun-09 $300,000 $180,000 $120,000 2024
77213|Bridge Culv SW 18-43-13-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR KILLAM FP 1970 1 1370 19.5 30 7.5 3]20/2009 (E) 67.8 66.7 02-Jun-09 $300,000 $180,000 $120,000 2024
77832|Bridge Culv NW 23-43-14-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR KILLAM MP 1974 1 1524 30.5 45 73 6|50 /2009 (E) 76.4 77.8 02-Jun-09 $360,000 $220,000 $140,000 2024
79046|Bridge Culv SW 24-43-14-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR KILLAM MP 1978 1 1829 293 -35 73 3|30/ 2009 (E) 78.7 77.8 02-Jun-09 $300,000 $180,000 $120,000 2024
01218|Standard Bridge SW 15-45-13-4 IRON CREEK BRIDGE ON LOCAL ROAD NEAR KILLAM HC 1971 3 6.1 6.1 6.1 18.3 73 28 49 65 6/30/2010 (E) 64.4 50 19-May-10 $730,000 $590,000 $140,000 2025
06623 |Standard Bridge SW 14-42-12-4 WATERCOURSE BRIDGE ON LOCAL ROAD NEAR HARDISTY T 1975 1 8.5 8.5 73 33 58 84 999[10/ 2010 (E) 72.2 61.1 18-May-10 $600,000 $480,000 $120,000 2025
06992 |Standard Bridge NW 18-43-9-4 IRON CREEK BRIDGE ON LOCAL ROAD NEAR HARDISTY HC 1968 3 8.5 8.5 8.5 25.5 73 30 52 75 3|50 /2010 (E) 68.7 55.6 05-Apr-11 $1,020,000 $820,000 $200,000 2025
07651|Bridge Culv NE 5-43-11-4 ANIMAL TRAIL CULVERT ON LOCAL ROAD NEAR LOUGHEED MP 1965 1 1800 14.5 7.5 3]150/2012 (E) 50.6 333 21-Jul-12 $300,000 $180,000 $120,000 2025
07718|Standard Bridge SW 6-46-13-4 WATERCOURSE BRIDGE ON LOCAL ROAD NEAR KILLAM HC 1971 1 8.5 8.5 73 30 52 75 3]25/2010 (E) 70.3 55.6 18-May-10 $500,000 $400,000 $100,000 2025
08318|Standard Bridge NW 13-43-10-4 IRON CREEK BRIDGE ON LOCAL ROAD NEAR HARDISTY T 1968 1 8.5 8.5 6.1 29 51 73 3]25/2010 (E) 59.4 61.1 19-May-10 $500,000 $400,000 $100,000 2025
08983 |Standard Bridge SW 26-44-11-4 IRON CREEK BRIDGE ON LOCAL ROAD NEAR HARDISTY T 1969 3 6.1 6.1 6.1 18.3 30 6.1 28 50 72 3]20/2010 (E) 61.4 50 19-May-10 $730,000 $590,000 $140,000 2025
09054 |Standard Bridge NW 2-45-13-4 IRON CREEK BRIDGE ON LOCAL ROAD NEAR KILLAM T 1975 2 6.1 6.1 12.2 73 32 56 79 3|2 /2011 (E) 65.9 44.4 03-Feb-12 $700,000 $560,000 $140,000 2025
09463 |Standard Bridge NW 32-45-13-4 WATERCOURSE BRIDGE ON LOCAL ROAD NEAR KILLAM PG 1954 1 6.1 6.1 73 28 49 62 3]10/2010 (E) 67.2 61.1 18-May-10 $500,000 $400,000 $100,000 2025
75127|Standard Bridge SW 15-46-15-4 WATERCOURSE BRIDGE ON LOCAL ROAD NEAR DAYSLAND T 1959 1 6.1 6.1 6.1 28 49 67 6/20 /2010 (E) 62.5 55.6 18-May-10 $500,000 $400,000 $100,000 2025
77115|Bridge Culv NE 24-45-14-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR KILLAM MP 1970 1 1829 213 73 6|30 /2003 (E) 69 66.7 07-May-08 $300,000 $180,000 $120,000 2025
78060|Bridge Culv SW 27-46-15-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR STROME MP 1975 1 1520 16.5 6.5 6/25 /2009 (E) 73.7 77.8 02-Jun-09 $300,000 $180,000 $120,000 2025
78061 |Bridge Culv SW 27-46-15-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR STROME MP 1975 1 1520 17.7 7.5 3|50 /2004 (E) 733 77.8 02-Jun-09 $300,000 $180,000 $120,000 2025
79104 |Bridge Culv SW 4-44-16-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR DAYSLAND MP 1980 1 1820 17.7 6.5 3|30/2011 (E) 77.7 77.8 15-Aug-11 $300,000 $180,000 $120,000 2026
77981 |Bridge Culv NW 31-42-10-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR HARDISTY MP 1974 1 1829 14.6 5.5 4/10 /2008 (E) 51.3 55.6 07-May-08 $300,000 $180,000 $120,000 2028
80862 |Bridge Culv SE 28-44-13-4 WATERCOURSE CULVERT ON LOCAL ROAD MP 1985 2 1000 1000 8 5.4 2|10/2011 (E) 57.2 55.6 15-Aug-11 $300,000 $180,000 $120,000 2028
08611|Standard Bridge NW 19-44-10-4 IRON CREEK BRIDGE ON LOCAL ROAD NEAR HARDISTY HH 1962 3 8.5 8.5 8.5 25.5 73 28 49 67 3|24 /2004 (E) 61.4 66.7 02-Jun-09 $1,020,000 $820,000 $200,000 2029
70003 |Bridge Culv NW 30-41-12-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR ALLIANCE MP 1977 1 1800 28 7 6/20 /2009 (E) 70.6 66.7 02-Jun-09 $300,000 $180,000 $120,000 2029
77025|Bridge Culv SE 3-44-13-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR KILLAM RPP 1969 1 1750 15.8 73 6/25 /2009 (E) 75.9 77.8 02-Jun-09 $350,000 $210,000 $140,000 2029
80998|Bridge Culv NW 23-44-12-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR SEDGEWICK MP 1985 1 2200 20 -10 9 3|25 /2009 (E) 68.7 55.6 02-Jun-09 $350,000 $210,000 $140,000 2029
72018|Standard Bridge NW 15-43-10-4 IRON CREEK BRIDGE ON LOCAL ROAD NEAR HARDISTY HH 1964 3 8.5 8.5 8.5 25.5 8.2 28 49 67 3|50 /2010 (E) 66.2 55.6 19-May-10 $1,020,000 $820,000 $200,000 2030
77239|Bridge Culv SW 16-43-16-4 WATERCOURSE CULVERT ON LOCAL ROAD MP 1994 2 900 900 18 73 6|25 /2006 (E) 73.4 55.6 15-Aug-11 $300,000 $180,000 $120,000 2031
77982 |Standard Bridge SW 5-43-10-4 WATERCOURSE BRIDGE ON LOCAL ROAD NEAR HARDISTY T 1975 1 6.1 6.1 73 31 55 79 999[10/ 2011 (E) 66 50 15-Aug-11 $600,000 $480,000 $120,000 2031
79394 |Bridge Culv NE 22-44-13-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR KILLAM MP 1980 1 1500 18.9 30 6.2 6/20 /2011 (E) 65.9 55.6 15-Aug-11 $300,000 $180,000 $120,000 2031
78292 |Bridge Culv SW 27-41-16-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR FORESTBURG MP 1993 1 1829 43 -15 8.5 6|25 /2008 (E) 67.5 66.7 07-May-08 $510,000 $310,000 $200,000 2033
78046|Bridge Culv SW 23-41-13-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR ALLIANCE MP 1985 3 1200 1200 1200 18 6.5 6/25 /2009 (E) 68.7 55.6 02-Jun-09 $300,000 $180,000 $120,000 2034
79112|Bridge Culv SE 27-44-12-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR SEDGEWICK MP 1980 1 1800 18 73 6|50 /2009 (E) 78.3 77.8 02-Jun-09 $300,000 $180,000 $120,000 2034
07675|Bridge Culv SW 24-42-10-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR HARDISTY SPE 1980 1 2552 51.8 73 6/10 /2012 (E) 59.4 66.7 21-Jul-12 $720,000 $440,000 $280,000 2035
77022|Bridge Culv NW 17-43-13-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR KILLAM MP 1985 3 1400 1400 1400 20 6.5 3]20/2009 (E) 78.8 77.8 02-Jun-09 $300,000 $180,000 $120,000 2035
81558|Bridge Culv SE 30-40-13-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR ALLIANCE SP 1989 1 1810 90.2 -23 6.5 6|80 /2011 (E) 61.2 55.6 15-Aug-11 $1,080,000 $650,000 $430,000 2036
06810|Standard Bridge SW 20-44-11-4 IRON CREEK BRIDGE ON LOCAL ROAD NEAR SEDGEWICK SM 1988 3 6 10 6 22 8.8 28 49 62 6|50 /2012 (E) 64.8 55.6 21-Jul-12 $880,000 $710,000 $170,000 2037
81968|Bridge Culv SW 6-46-16-4 DRIEDMEAT CREEK CULVERT ON LOCAL ROAD NEAR DAYSLAND MP 1994 1 2000 21.8 -14 7.6 6/30/2011 (E) 72.4 55.6 15-Aug-11 $350,000 $210,000 $140,000 2041
06817|Bridge Culv SW 30-45-13-4 IRON CREEK CULVERT ON LOCAL ROAD NEAR KILLAM RPE 1986 1 4421 45.7 -45 8 6|50 /2007 (E) 62.7 55.6 21-Jul-12 $910,000 $550,000 $360,000 2042
81559|Bridge Culv SW 18-45-16-4 DRIEDMEAT CREEK CULVERT ON LOCAL ROAD NEAR DAYSLAND SP 1989 1 2280 29.9 73 6|70 /2008 (E) 75 77.8 07-May-08 $410,000 $250,000 $160,000 2043
77024|Bridge Culv NW 27-43-13-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR KILLAM MP 1997 2 2000 2000 245 73 3|25 /2009 (E) 68.7 55.6 02-Jun-09 $420,000 $260,000 $160,000 2044
81184|Bridge Culv SW 6-45-16-4 DRIEDMEAT CREEK CULVERT ON LOCAL ROAD NEAR DAYSLAND RPE 1989 1 1845 20.7 6.6 6/20 /2009 (E) 65.9 55.6 02-Jun-09 $350,000 $210,000 $140,000 2044
07843|Bridge Culv SE 11-46-14-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR KILLAM MP 1987 4 1400 1400 1200 1200 21 5 9991 /2003 (E) 74.8 77.8 07-May-08 $400,000 $240,000 $160,000 2048
78851|Bridge Culv SW 20-41-13-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR ALLIANCE MP 2004 1 2400 25 7.6 3]10/2009 (E) 79.4 55.6 02-Jun-09 $300,000 $180,000 $120,000 2049
81185|Bridge Culv NW 30-44-16-4 DRIEDMEAT CREEK CULVERT ON LOCAL ROAD NEAR DAYSLAND SP 2004 1 3670 37.8 30 7.8 3|50 /2008 (E) 100 100 07-May-08 $350,000 $210,000 $140,000 2049
70332|Bridge Culv NW 13-43-12-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR HARDISTY MP 1991 3 1200 800 1200 10 7 3|3/2012 (E) 62.5 55.6 22-Jul-12 $300,000 $180,000 $120,000 2050
78059|Bridge Culv SW 26-41-13-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR ALLIANCE MP 2009 3 1200 1200 1200 16 7.3 6 79.7 77.8 18-May-10 $300,000 $180,000 $120,000 2050
75588|Bridge Culv NE 16-41-16-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR FORESTBURG MP 1964 1 2200 59 33 7.5 3|20/ 2004 (E) 82.5 77.8 02-Jun-09 $450,000 $270,000 $180,000 2054
74781|Bridge Culv SE 6-43-10-4 WATERCOURSE CULVERT ON LOCAL ROAD NEAR HARDISTY MP 2006 1 2700 36 8 10|30/ 2011 (E) 78 55.6 15-Aug-11 $500,000 $300,000 $200,000 2056




10-Sep Schultz Lake-Rge Rd 123 at Coal Trail-Twp Rd 410 67
20-Jul Ross Hinkey Road, Twp Rd 442 & SH #870 58
14-Apr Rosalind Rd-Twp Rd 442 & Rge Rd 164 39
3-Sep Lougheed South-Rge Rd 114 at Twp Rd 435 124
10-Sep Lougheed East-Twp Rd 435 at Rge Rd 111 32
20-Jul Heisler Correction Line-Twp Rd 430 at Badry's Corner-Rge Rd 154 69
20-Jul Hardisty North-Rge Rd 100 at SH #881 73
21-May Hardisty Airport-Twp Rd 103 at Hwy #13 101
4-May Hardisty Access-Rge Rd 100A at Hwy #13 389 (12 hrs.)
14-Apr Hardisty Access-Rge Rd 100A at Hwy #13 93 (6 hrs.)
10-Sep Galahad Coal Trail-Twp Rd 410 at SH #861 55
4-May Eckstrand Rd-Rge Rd 125 77
4-May Correction Line-Twp Rd 430 162
6-May Daysland East-Twp Rd 452 at Rge Rd 160 64
21-May Coal Trail-Twp Rd 410 at Spady Corner-Rge Rd 130 89
6-May Coal Trail-Twp Rd 410 133
6-May Forestburg South-Rge Rd 152 106
21-May Bruce Road-Rge Rd 150 & Twp Rd 460 40
6-May Bruce Road-Rge Rd 150 & Twp Rd 444 87
15-Sep Bruce Road-Rge Rd 150 at Strome Access-Twp Rd 444 118
3-Sep Bellshill South-Rge Rd 113 at SH #608 65
3-Sep Bellshill North-Rge Rd 113 at Correction Line-Twp Rd 430 52
6-May Armitage Road-Rge Rd 123 at Twp Rd 440 34
2009

13-May Rge Rd 123 & Twp Rd 414-Viking Energy Rd 238
28-Jul Sedgewick North-Rge Rd 124 at Twp Rd 454 128
24-Apr Sedgewick North-Rge Rd 124 at Trinity-Twp Rd 450 182
13-May Rosalind Rd-Twp Rd 442 & Rge Rd 163 99
28-Jul Metro Rd-Twp Rd 454 at SH #870 21
24-Apr Lougheed South-Rge Rd 114 at Twp Rd 435 115
11-Sep Lougheed South-Rge Rd 114 at Correction Line-Twp Rd 430 91
24-Apr Lougheed East-Twp Rd 435 50
10-Jul Landfill Rd at Ross Hinkey Rd (Twp Rd 442 & Rge Rd 122) 119
15-May Killam North at Rge Rd 141 24
11-Sep Jim Crawford Corner-Rge Rd 154 & Twp Rd 414 49
9-Jul Heisler Correction Line-Twp Rd 430 at Rge Rd 154 46
9-Jul Hardisty West-Rge Rd 102 at Twp Rd 432 19
9-Jul Galahad Coal Trail-Twp Rd 410 at SH #861 51
15-May Daysland East-Twp Rd 452 76
13-May Coal Trail at Spady Corner-Twp Rd 410 at Rge Rd 130 66
10-Jul Coal Trail-Twp Rd 410 at SH #872 31
15-May Bruce Road-Rge Rd 150 at Twp Rd 444 111
10-Jul Bellshill South-Rge Rd 113 at Flagstaff Hill, south of Twp 414 17




