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EXECUTIVE SUMMARY 

Wildlife vehicle collisions (WVCs) on British Columbia highways pose serious safety concerns for 

road users and result in human injury and death, economic costs, and wildlife losses. The British 

Columbia Ministry of Transportation and Infrastructure (BC MOTI) and the Insurance Corporation of 

British Columbia (ICBC) are the main sources of data on WVCs in BC. BC MOTI reports that they capture 

between 25% and 35% of the actual number of WVCs and that ICBC captures approximately 75% of 

WVCs. Data about WVCs are also captured by the British Columbia Conservation Officer Service (COS) 

and the Royal Canadian Mounted Police (RCMP). Presumably, if WVC data from police-attended WVCs 

and the COS were combined with BC MOTI and ICBC data, then a better estimate of the baseline 

number of WVCs could be derived. 

In this project, we integrated WVC data from these four agencies to establish the baseline 

number of WVCs that had occurred on our project highways, which was then used to document 

patterns in WVC underreporting and establish the degree of WVC underreporting by agency. Data from 

WVCs with large mammals (deer, moose, bear, elk, and caribou) from January 1, 2004 to November 30, 

2013 occurring on 14 highway segments from eight highways in northern BC were used in this project. 

Wildlife vehicle collisions from each agency were examined and compared for commonalities, 

and then integrated into a union dataset. For each highway and agency, the baseline total number of 

WVCs (BtWVCs) was calculated. The number of WVCs recorded by each agency was compared to the 

BtWVCs to determine the percentage of WVCs that were reported by each agency. For all highways 

combined, and for each agency, the proportion of WVCs that was underreported by each agency was 

calculated. For each highway, and for all highways combined, the proportion of discrete deer, moose, 

bear, elk, and caribou collisions recorded by each agency was expressed as a percentage of the BtWVCs. 

For each highway, and for all highways combined, the proportion of WVCs recorded by each agency was 

tested for significance using a two proportion Z-test, by highway, by species, and across agencies. 

ICBC recorded the largest number of WVCs (1,595), followed by WARS (1,194), RCMP (355), and 

COS (350), for a total of 3,484 discrete WVC records. These discrete agency records were combined into 

a union dataset of 3,004 BtWVC records. 

Out of 3,004 BtWVCs, two (0.1%) were recorded by all four agencies, 40 (1.3%) were recorded 

by three out of four agencies, 344 (11.5%) were recorded by two out of four agencies, and 2,572 (85.6%) 

were recorded by only one agency. 

Over all highways, out of 3,484 discrete agency incidents, 1,529 (50.9%) involved deer, 1,038 

(34.6%) involved moose, 189 (6.3%) involved bear, 66 (2.2%) involved elk, 3 (0.1%) involved caribou, and 

179 (6.0%) involved an unidentified animal (which, for our purposes, was considered a large mammal). 

BC MOTI and ICBC databases captured very similar proportions of species-specific WVCs. This 

differs from COS who captured significantly different proportions of WVCs by species than either WARS 

or ICBC. Although deer comprise the majority of all WVCs, COS was called more often to WVCs involving 

moose than deer, and also called to attend more WVCs with bear than are recorded by either BC MOTI 
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or ICBC. The COS is better equipped to handle larger, dangerous animals than RCMP or highways 

maintenance contractors.  

Our results, across all highways, showed that ICBC captured significantly more WVCs (45.5%) 

than WARS (34.3%), RCMP (10.2%) (as recorded in the Collision Information System) or COS (10.0%). 

Significantly more collisions were captured by WARS than either COS or RCMP. There was no significant 

difference between the percentages of WVCs recorded by RCMP than the percentage recorded by COS. 

Over all highways, 54.5% of BtWVCs were not reported to ICBC, 65.7% of BtWVCs were not 

captured by BC MOTI, the RCMP did not attend 89.8% of BtWVCs, and the COS was not called to attend 

90.0% of BtWVCs. 

ICBC’s WVC reporting rate of 45.5% of the known number of WVCs is considerably different than 

ICBC’s estimate (as reported by BC MOTI) of capturing approximately 75% of WVCs. ICBC’s previous 

estimates of the percent of WVCs involving vehicles from out-of-province, vehicles insured with other 

agencies, or vehicles where no claim is made, may need to be adjusted. 

Our results show that BC MOTI captured 34.3% of the known number of WVCs that occurred (an 

underreporting rate of 65.7%). We conclude that the operating assumption of BC MOTI that between 

25% and 35% of the actual number of WVCs are captured (65% to 75% of WVCs are underreported) is 

supported by our results, although we note that our results are based on the known number of WVCs, 

not the actual number.  

The COS WVC records provided insight into the removal and disposal of animal carcasses. A 

small, but constant number of carcasses are removed by COS that otherwise presumably would be 

included in BC MOTI data, thereby increasing WARS underreporting.  

BC MOTI and RCMP WVC records are easily integrated because both are based on the Landmark 

Kilometre Inventory location system. The two datasets appear to have little overlap, meaning that each 

dataset is capturing different WVCs. Highway managers should consider integrating RCMP WVC data 

with BC MOTI data to obtain a more robust WVC dataset for wildlife collision mitigation planning.  

We provided recommendations for each agency that may help to improve the quality of WVC 

data (improve locational accuracy, reduce missed WVCs, include species), and data collection/processing 

protocols (data recording consistency, reduction of errors in data handling). Specific situations where 

information sharing between agencies could improve the available WVC data are discussed.  

Our results establish the underreporting rate for a known amount of WVCs for BC MOTI (~65%) 

and ICBC (~55%). This provides BC’s highway managers with an improved understanding of the 

magnitude of the issue, the quality of BC’s WVC data, and what, if any, limitations should be placed 

upon its use. With this understanding, highway mangers can confidently utilize WVC data for the 

identification of high risk stretches of highway, prioritize these areas for mitigation, develop appropriate 

mitigation strategies, and monitor mitigation results. 
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INTRODUCTION 

British Columbia has a widespread transportation network which has considerable overlap with 

animal habitat and wildlife travel corridors, leading to a high probability of motorists encountering and 

colliding with wildlife on the highway. Wildlife vehicle collisions involving large mammals pose safety 

concerns for road users and result in human injury and death, economic costs, and wildlife losses. 

Records of the BC Ministry of Transportation and Infrastructure (BC MOTI) from 2003 to 2007 

show a provincial annual average of 6,108 collisions per year (Sielecki 2010). Records of the Insurance 

Corporation of British Columbia (ICBC) from 2009 to 2013 show a provincial annual average of 9,900 

animal-related collision incidents resulting in five human fatalities and 450 human injuries (ICBC 2016). 

Both BC MOTI and ICBC acknowledge that their records do not capture all WVCs that occur on BC 

highways (Sielecki 2010).  

The uncertainty around the degree of underreporting of WVCs on BC highways is of concern 

because identifying and prioritizing highway locations for WVC mitigation treatments is predicated on 

the knowledge of the magnitude of the WVC issue in particular locations. When the baseline number of 

wildlife collisions cannot be determined, treatment decisions and assessment of treatment efficacy is 

compromised. 

The primary source of data on WVCs in BC comes from BC MOTI, through its highways 

maintenance contractors, who record information on wildlife carcasses removed from numbered 

highways. These carcass data are reported to BC MOTI and warehoused in the Wildlife Accident 

Reporting System (WARS). Another significant source of information about WVCs in BC comes from 

people who wish to initiate insurance claims as a result of a WVC. These people self-report the WVC 

details to ICBC and the data is maintained in its Business Information Warehouse. 

Information about incidents involving vehicles and wildlife in BC is also documented by agencies 

other than BC MOTI and ICBC (Hesse 2006). The BC Conservation Officer Service (COS) maintains records 

of calls to the Report All Polluters and Poachers (RAPP) hotline regarding roadside incidents involving 

injured, distressed, or dead wildlife in the Human Wildlife Conflict Violation Report (HWCR) database. 

The Royal Canadian Mounted Police (RCMP) attend WVCs with significant property damage or resultant 

serious human injury or fatality. The RCMP documents information about WVCs using a paper form 

(MV6020) and then these data are transferred to a variety of databases, including the Collision 

Information System (CIS) managed by BC MOTI. 

If information about WVCs from the CIS and the COS were combined with the data already kept 

by WARS and ICBC, then a better estimate of the baseline number of WVCs could be derived.  

For this project, we compared data on WVCs occurring on eight highways, from 2004 to 2013, 

that were contained in these four disparate databases, with the aim of (1) establishing a baseline 

number of WVCs, (2) documenting any patterns in WVC underreporting, and (3) establishing the degree 

of underreporting of WVCs by agency. An improved understanding of the baseline numbers of WVCs will 

assist highway managers to make better informed decisions about WVC hotspot identification, 

prioritization, and treatment, and support more effective monitoring and evaluation of mitigation 

treatments.  
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Several specific questions form the basis of this report. 

• How many WVCs were recorded by each agency from January 1, 2004 to November 30, 2013? 

• How many of these individual agency records referred to the same WVC incident? 

• How often might a specific WVC be recorded by all four agencies, by three of the four agencies, by 

only two of the agencies, or only recorded by one of the agencies? 

• Do all WVC records occurring on a specific date refer to the same incident? 

• Are the WVC datasets maintained by different agencies simply additive or must they be 

integrated?  

• What proportion of the actual number of WVCs do the WVC records maintained by each 

individual agency represent? 

• What is the magnitude of WVC underreporting? 

• What can be learned about the underreporting of species-specific WVCs? 

• What factors might lead to the recording of a WVC by one agency and not another and under 

what circumstances might this occur? 

• Are there ways to ensure that WVC records kept by each agency form a more complete 

representation of the actual number of collisions? 

• What happens to the animals involved in WVCs and does this affect underreporting? 

• What can be learned about WVCs on Highways 37-3730 and 37-3740? 

The scope of this project involved consultation with specialists in the collection and analysis of 

WVC data from BC MOTI, the RCMP, and the COS, and then undertaking a comparison and analysis of 

relevant WVC records from each agency to create a unified and integrated database in order to arrive at 

a more complete understanding of WVC underreporting in BC.  

BACKGROUND 

Underreporting 

Wildlife vehicle collision data from three agencies and four databases were used in this project: 

BC MOTI – WARS, COS – HWCR, BC MOTI – CIS, and ICBC – Business Information Warehouse. Four types 

of WVC data were used: carcass counts (WARS), police-attended collision reports (CIS via RCMP), 

human-wildlife conflict occurrences (COS via HWCR), and insurance collision reports (ICBC). Data from 

all of these sources are affected by underreporting and therefore, the accurate (true) number of WVCs 

that occur on BC highways is not completely captured. 

Underreporting of WVCs is ubiquitous and has been documented in many jurisdictions including 

Australia (Rowden et al. 2008), Britain (Langbein 2011), Canada (Tardiff 2003, Sielecki 2010, Vanlaar et 

al. 2012), Finland (Niemi et al. 2015), Sweden (Almkvist et al. 1980, Seiler 2005), and USA (Conover et al. 

1995, Romin and Bissonette 1996, Huijser et al. 2007). 

Both BC MOTI and ICBC acknowledge that underreporting of WVCs exists and have attempted to 

quantify the magnitude of the underreporting. Sielecki (2010) reports that BC MOTI: 

“… estimates the number of wild animals recorded by the WARS system represents only about 

25% to 35% of the actual number of wild animals killed.”  
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This estimate of 25-35% underreporting is anecdotal (pers. comm. L. Sielecki, Wildlife and Environmental 

Issues Specialist, BC MOTI, March 2015) but has been historically used by BC MOTI to quantify 

underreporting of WVCs. Sielecki (2010) also discusses the underreporting of WVCs to ICBC and reports 

that:  

“ICBC estimates its accident claims capture 75% of the number of wildlife-related accidents that 

occur in British Columbia. Of the 25% of the number of British Columbia wildlife-related motor 

vehicle accidents ICBC estimates go unreported to it, ICBC estimates 10% involve out-of-

province vehicles, 10% involve vehicles with less than $100 in damage, and 5% of the accidents 

are reported to other insurance companies in British Columbia.” 

Databases 

BC MOTI - WARS. In BC, highways maintenance contractors are contractually obligated to 

remove carcasses found along numbered highways, and report information monthly about those 

carcasses to BC MOTI though WARS. BC MOTI administers WARS, and uses it for a variety of road safety 

and traffic related purposes. The WARS database is robust and dates back to 1978 (Sielecki 2010).  

The WARS form (HO107) is designed to collect information on date of carcass pickup, estimated 

time of collision, highway number, carcass location using BC MOTI’s Landmark Kilometre Inventory (LKI) 

system (required) and/or the Resource Feature Inventory (RFI) (optional), nearest town, presence of 

deer warning signs or wildlife reflectors within 100 metres of the carcass, and species, sex, and number 

of carcass removed. There is also a Comments field. 

Location of WVCs in WARS is denoted using the LKI system and/or the RFI system. The LKI 

separates highways into discrete segments with defined start and end points (typically at the junction of 

other highways or major roads). Landmarks such as intersections and bridges along each segment are 

listed, along with their measured distance from the start of the segment. A WVC location is recorded 

using a distance measurement or distance estimate from the nearest landmark recorded in the LKI. 

Accuracy of WVC locations using the LKI is directly related to the due diligence of the maintenance 

contractor (Sielecki 2010). No guidelines on the degree of kilometre accuracy (i.e. should the 

measurement be to the nearest kilometre, 100 metres, ten metres, or one metre) are provided on the 

form. The RFI (based on a system of landmarks and offset distances) is occasionally used to record a 

WVC location.  

The WARS dataset is subject to some inaccuracy and incompleteness at the field data collection 

level resulting from errors and/or omissions in reporting of highway numbers, segment numbers, LKI 

location, and species. These inconsistencies result in difficulties in extracting and sorting the data. At the 

data management level, errors and omissions can occur during data reporting, transferring, and 

processing, and by procedural changes in these processes. Sielecki (2010) provides further discussion on 

WARS data quality.  

An inherent difficulty with using carcass data is that the time and date of the WVC collision is 

not known, but is estimated based on the detection of the carcass by the maintenance contractor. How 

quickly an animal carcass is detected and removed from the travelled lanes, the shoulder, or the right-

of-way (and therefore, what date is recorded in WARS) is a function of how frequently the highways is 

patrolled and the debris removal times frames set out for the maintenance contractors. Both highway 
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patrol frequency and debris removal time frames are determined by the highway’s maintenance 

classification. 

Each highway is assigned both a summer and winter classification (Appendix 1). A default patrol 

frequency (Appendix 2) is established for both summer and winter highway classifications, and the 

patrol frequency is increased during periods of high water flow and snowfall. Debris removal timeframes 

(Appendix 3) are based on the summer highway classification.  

BC MOTI - CIS. The CIS contains data resulting from all vehicle collisions that are attended by 

police. Manpower and other operational constraints permitting, the RCMP in BC will attend the scene of 

a WVC if there is property damage over $1,000, or a human injury or fatality. The CIS data are initially 

captured on the Motor Vehicle Traffic Accident Police Investigation Report form (MV6020) by the 

attending police officer who completes the paper MV6020 form at the scene of a collision. The MV6020 

is submitted to ICBC within ten days and entered into an electronic record database, the Traffic Accident 

System (TAS), which is maintained by ICBC. Data is transferred monthly from TAS into CIS which is 

maintained by BC MOTI. The CIS data are intended to be used internally by BC MOTI for transportation 

and safety related projects and purposes. 

Collision location information on the MV6020 is recorded in several fields. The Location Code 

field captures the highway number, the LKI segment number, and the kilometre measurement of the 

collision. The Collision Location field captures a written narrative description of the location, and is used 

to supplement or clarify the data in the Location Code field. Latitude and longitude fields are present, 

but some data manipulation is required to extract the LKI locations if only a GPS latitude and longitude 

position is supplied (pers. comm. N. Nguyen, Highway Safety Engineer, BC MOTI, March 2015 and Sgt. 

A.D. Steinhauser, North District – NCO Operations, Regional Provincial Traffic Services, RCMP, November 

2015). 

The WVC location recorded on the MV6020 can reasonably be expected to be accurate to within 

0.5 kilometres where LKI landmarks are located close together. The estimate of WVC location may be 

greater than 0.5 km if the police officer is estimating distances between LKI landmarks that are further 

apart (pers. comm. Sgt. A.D. Steinhauser, North District – NCO Operations, Regional Provincial Traffic 

Services, RCMP, January 2016).  

Conservation Officer Service - HWCR. The COS uses the Report All Poachers and Polluters 

(RAPP) hotline, a 24-hour, toll-free phone number, for the public to report human-wildlife conflicts or 

other incidents involving wildlife. Calls to this hotline are directed to the Emergency Coordination Centre 

(ECC). The COS maintains a record of calls to the ECC from members of the public or other agencies who 

call to report wildlife vehicle collisions or injured or dead wildlife on or near roads. These incidents are 

recorded in the electronic HWCR database by telephone operators. The same incident can generate 

more than one call to the ECC if different people report an incident independently. A call to the ECC 

generates a notification to a conservation officer, who may or may not attend a WVC depending upon 

occurrence priority, workload, and staff availability. 

Prior to 2011/2012 fiscal year, the HWCR database contained only the information from the 

complaint as it was initially called in and recorded by the operator. A separate system, called the Human 

Wildlife Conflicts Ledger was maintained to keep track of the outcome of the call (i.e. what happened 
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when the conservation officer attended the scene). Beginning in 2011/2012 fiscal year, the ECC records 

became fully computerized and searchable, and, in 2014/2015, ECC records were integrated with the 

Human Wildlife Conflicts Ledger so that incident outcomes can be more readily linked to the initial call. 

The vast majority of data from the HWCR is from calls to ECC made by the public (the minority is 

from other agencies, primarily the RCMP) and is therefore subject to selection bias regarding which 

situations people feel compelled to report. 

The HWCR database captures a considerable amount of information. Pertinent to this project 

are fields with pre-set, drop-down choices for Species, Nature of Complaint, Action Taken, Complaint 

Outcome, and Occurrence Location. Several fields are formatted for narrative text, where operators and 

officers can record details of the incidents, such as Occurrence Notes, Location Description, and Incident 

Narrative.  

Calls to ECC cover a variety of situations, including:  

 members of the public reporting an injured animal they see along the road 

 members of the public self-reporting that they have been involved in a WVC 

 members of the public who have seen another vehicle strike an animal 

 members of the public reporting third-hand information about a WVC 

 another agency requesting assistance from a conservation officer with an injured animal 

These circumstances mean that the time and/or date of the WVC is not always known and it is possible 

that the time and date in the HWCR might be when the caller encountered an injured or dead animal 

rather than the time that the WVC occurred. 

ICBC - Business Information Warehouse. People who wish to initiate insurance claims as a result 

of a WVC self-report the details of the collision to ICBC. This information is housed in ICBC’s Business 

Information Warehouse. Requests for access to Business Information Warehouse data need to be vetted 

through various ICBC departments due to proprietary interests in the data.  

ICBC must be viewed with the following caveats:  

 due to the difficulty of accurately locating crashes along highway corridors with few landmarks, 

precise mapping of collision locations is not possible  

 collision counts are determined based on the incident description fields and counts by location 

should not be considered comprehensive  

 data exclude crashes in parking lots and crashes involving parked vehicles  

 data exclude out of province crashes  

 data for the North Central Region in 2013 was not yet fully available, therefore some incidents 

may not be included 

 data will continue to change, especially for the most recent time periods, because of late 

reporting, and corrections and adjustments. 

The sources of WVC data for this project, and the strengths and weaknesses of that data, are 

summarized in Tables 1 and 2. 
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Table 1. Comparison of BC WVC data sources and databases. 

Agency BC MOTI BC MOE (COS) ICBC 

Database WARS CIS HWCR 
Business 

Information 
Warehouse 

Who reports the WVC? 
Maintenance 
contractors 

RCMP (through 
MV 6020) 

Public or other 
agencies 

Public 

Who receives the initial 
report? 

BC MOTI 
RCMP and ICBC 

(TAS) 
BC MOE (through the 
RAPP hotline to ECC) 

ICBC 

Into what database does 
the information go first? 

WARS TAS ECC call logs 
Business 

Information 
Warehouse 

Who manages the  
first database? 

BC MOTI ICBC BC MOE (COS) ICBC 

Into what database does 
the data get transferred? 

- CIS HWCR - 

Who manages the 
second database? 

- BC MOTI MOE - 

What is the data type? Carcass data 
Police-attended 

collision data 
Human-wildlife 
conflict reports 

Insurance 
collision 
reports 

 

Table 2. Comparison of the accuracy of WVC date, time, location, and species information obtained 

from four databases (bold font indicates known information). 

 WARS CIS (RCMP) HWCR ICBC 

WVC date Estimate Known Estimated or known Known 

WVC time Estimate Known Estimated or known 
Known; recorded in 3-

hour increments 

WVC 
location 

LKI km 
estimated from 
knowledge and 

experience 

LKI km 
estimated from 
knowledge and 

experience 

Ranges from very specific 
(e.g. 7 km north of Snell 

Road on Highway 27; 
west side of highway) to 
not specific (e.g. junction 

of Highway 97 and 
Highway 39) 

Most often not specific 
for northern highway 

collision locations (e.g. 
driving southbound on 
Highway 27 near the 

gravel pit) 

Species 
involved 

Known Not known 

Known if CO attends; 
Caller may provide a 

correct species ID if they 
are knowledgeable 

Claimant is not asked to 
provide a species ID. 

Claimant may or may not 
provide a species ID in 

the incident description. 
The correct species ID 

depends upon claimant’s 
knowledge. 
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METHODS 

Highways and segments 

Fourteen highway segments, associated with eight highways (Figure 1) were selected for 

inclusion in this project. By planning/functional classification, Highway 37 is designated as a primary 

arterial highway and all other highways are designated as secondary arterial highways. The design 

classification for all of the highways would generally be considered as RAU (rural arterial undivided) 

(pers. comm. N. Schien, Regional Traffic Engineer, BC MOTI, January 2016), although road volume, traffic 

type, road use, and topography or alignment constraints may change the design class in specific areas.  

 
Figure 1. Project highways in northern British Columbia for which WVC data from January 1, 2004 to 

November 30, 2013 was obtained and analyzed. 

The segments selected for this project can be described as having the following characteristics 

(Table 3): similar summer and winter highway classification; Annual Average Daily Traffic (AADT) 

between 300 and 2400; discrete stretches (not part of a longer, numbered highway stretch); maintained 

by only one maintenance contractor; providing sole or primary access to a small community and within 

100 kilometres of those communities; and moose vehicle collision numbers posed a safety hazard.  



Underreporting on Northern BC Highways  8 

Table 3. Project highway characteristics. 

Highway 
Number 

LKI 
Segment 

Segment Name 
BC MOTI 
District 

BC 
MOTI 
Area 

Length 
(km) 

Summer/ 
winter 

classification* 
AADT** 

26 1148 Quesnel - Barkerville 7 18 81.50 3/B 398 

27 1563 Vanderhoof - Ft St James 9 23 61.34 3/B 1243 

29 1169 Chetwynd - Hudson's Hope 8 21, 22 65.29 3/B 1815 

29 1181 
Hudson's Hope - Alaska Hwy 

Rte 97 
8 22 74.60 3/B 836 

29 1185 Chetwynd - Tumbler 8 21 93.74 3/B 850 

35 1548 
Burns Lake - Francois Lake 

Ferry 
10 24 23.28 3/B 2385 

37 1518 Kitimat - Terrace 11 26 57.70 3/A 2170 

37 3710 Kitwanga - Cranberry Jct 10 25 75.96 3/B *** 

37 3720 
Cranberry Jct to Meziadin 

Lake Jct 
10 25 80.31 3/B 519 

37 3730 
Meziadin Lake Jct - N. Bell 

Irving 
10 25, 28 93.53 4/B *** 

37 3740 N. Bell Irving - Burrage River 10 28 83.35 4/B *** 

39 1163 Parsnip River - Mackenzie 9 19 35.96 3/B 708 

52 1171 
Heritage Highway # 52: Arras 

- Tumbler 
8 21 98.35 4/B 1372 

118 1543 
Babine Lake Road: Rte 16 

(Topley) - Granisle 
10 24 48.85 4/B 309**** 

* This is the classification over the majority of the highway length. Shorter stretches along the segment may have a different 

classification. 

** 2011 AADT data were obtained from short count stations monitoring traffic volumes over a 48-hour period once every three 

years (BC MOTI 2015).  

*** No traffic count stations are located on these segments. 

**** These data are from 2014. Data from 2011 were unavailable for this segment. 

Species of interest 

Wildlife vehicle collisions with deer, moose, bear, elk, and caribou were selected as the focus of 

this project because their large body size has a greater potential to cause personal injury, fatality, and 

property damage than do collisions with smaller animals. A higher possibility of human injury, fatality, or 

property damage results in a commensurate possibility that the collision will result in an insurance 

report to ICBC or attendance by the RCMP or conservation officers. Additionally, their large body size 

means that carcasses may be more readily detected by highways maintenance contractors. These 

reasons facilitate comparison of WVCs among these agencies. Incidental records of WVCs with other 

species of interest such as cougar, eagle, or wolf, were noted but not included in the analysis.  

Vetting WVC data: considerations and constraints 

Wildlife vehicle collision records from January 1, 2004 to November 30, 2013 on fourteen 

highway segments were obtained from the four databases. Each agency collected and stored data using 

different methodologies and systems, thus requiring considerable reorganization prior to the 
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comparison, analysis, and integration of the datasets. The data from each agency database was 

examined and vetted to remove records:  

• that contained missing, contradictory, or incorrect location information 

• that contained highway or segment numbers not included in our project 

• that did not involve one of the wildlife species of interest or involved a domestic animal 

• where the animal was not injured as a result of a WVC 

Additional agency-specific considerations that influenced the data vetting process are discussed below. 

BC MOTI - WARS. Records from WARS were requested from BC MOTI using the following data 

parameters: highway number and name, LKI segment number and name, and BC MOTI Region, Area, 

and District. A data extraction was carried out by BC MOTI staff and the WARS records were provided in 

a series of Excel Workbooks.  

Errors associated with highway and segment numbers in the WARS data were: 

• use of an incorrect segment number associated with a highway number (e.g. Segment XXXX 

recorded as associated with Highway XX when it is actually associated with Highway YY) 

• use of a non-existent segment number  

• use of an incorrect highway number with a correct segment number (e.g. incorrectly associating 

Segment 1169 with Highway 715 instead of correctly associating it with Highway 29). 

Guidelines for including and excluding WARS records with conflicting or invalid highway and segment 

numbers were developed based on discussions with the WARS database manager (pers. comm. L. 

Sielecki, Wildlife and Environmental Issues Specialist, BC MOTI, October 2015). 

An inherent challenge of using carcass data is that the time and date that the collision occurred 

is not known. Maintenance contractors removing the carcass estimate the time of the WVC based on 

the time of the last patrol of the highway when the carcass was not present and the condition of the 

carcass at time of removal. Four general Time of Kill choices (dawn, day, dusk, and dark) are provided in 

WARS. 

BC MOTI - CIS (RCMP). The CIS data can be linked to animal collisions via two fields captured 

from the MV6020 form. The Type of Collision field has a code for Animal and the Contributing Factors 

field has codes for Domestic Animal and for Wildlife Animal. The species of animal involved in the 

collision is not recorded on the MV6020. The CIS (RCMP) WVC records were queried and sorted by LKI 

segment, highway number, km marker, date, time, severity, contributing factors, and weather and road 

conditions. A data query was carried out by BC MOTI staff and the CIS (RCMP) records were provided in 

an Excel Spreadsheet. 

Narrative comment fields on the MV6020, which may have included information on species, 

were not readily available for query in the CIS and therefore were not included in the data request.  

In 2008, RCMP attendance at all types of collisions changed and became contingent upon 

operational considerations. We summarized CIS (RCMP) WVC records before and after 2008 to 

determine what impact this reduction in attendance had on the proportion of BtWVCs captured by CIS 

(RCMP) and on the number of matches between CIS (RCMP) and WARS WVC records. 
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COS - HWCR. Information about WVCs in the HWCR database is first captured by the ECC 

operator during the initial call when many types of information are recorded through a series of pre-

scripted questions. The Nature of Complaint field has pre-set choices for Wildlife Caused MVA and 

Roadkilled, but ECC operators may also select Injured or Distressed or Dead Wildlife instead, because 

that helps conservation officers establish response priorities.  

The HWCR was not designed to query for WVCs or to query by highway number. Therefore, to 

identify all calls in the HWCR database that might refer to WVCs, a query was phrased to capture all 

occurrences under the Nature of Complaint field for entries concerning Injured/Dead/Distressed 

Wildlife, Roadkilled, and Wildlife Caused MVA in the COS Northern Region. The data query was carried 

out by MoE staff and results from the HWCR and Human Wildlife Conflicts Ledger were provided in a 

series of Excel Workbooks. 

The broad parameters of the data query meant that each ECC call record was scrutinized to 

determine:  

• if the call actually referred to a WVC (not all injured animals found alongside the road have been 

hit by vehicles) 

• if it was a WVC, did it occur on a highway included in our project 

• if it did occur on a highway included in this project, where along the highway did it occur 

The accuracy of any time, date, or location information in the HWCR depends on the caller, who 

may be reporting a WVC or injured animal with which they were directly involved, one that they 

witnessed, or one that had been reported to them third hand. 

The HWCR was not designed to be a geographically-referenced database, so extracting the 

location relies on interpretation of information from several drop-down menu and narrative text fields. 

The HWCR does not have a separate field for highway, road, or segment. Location data is contained in 

several fields: administrative boundaries (Region, District, Area, City); address of the caller; Occurrence 

Location (has the incident occurred at the caller’s home address or elsewhere?); and a narrative field for 

Location Description. Information in the Location Description field was anecdotal and ranged from 

detailed entries such as “Highway 29 Heading South from Fort St. John: 38 kms on the right hand side” to 

anecdotal entries such as “Granisle Hwy, 3rd house from Redbluff. Bear is 2 houses up.” The Occurrence 

Notes, written by the conservation officer, contain further information on the incident location. 

Narrative text in the Location Description, Narrative, and Occurrence Notes fields was examined 

to confirm that the WVC occurred upon a highway in this project, then to assign a segment number, and 

finally to determine, to the best extent possible, the specific highway location where the WVC occurred. 

ICBC - Business Information Warehouse. All animal-related collision records, by highway, were 

requested from the Business Information Warehouse using the following query parameters: date, year, 

month, incident identification number, vehicles, time category (recorded in three hour increments e.g. 

15:01 – 18:00), number of injured victims, severity, road location, location description, incident 

description, street name, cross street name, latitude, longitude, direction travelling, city, and day of 

week. ICBC Business Insights Team staff conducted the data query and provided the data in a series of 

Excel Workbooks. 

There were two areas of concern in capturing WVCs along a specific highway from the ICBC data. 

First, the Street Name field where one would expect to find the name of the road or highway upon 
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which the vehicle was travelling when the collision occurred is not always filled out, and second, it is 

difficult for the public to identify the specific point along a highway where the WVC occurred due to the 

lack of cross streets or landmarks recognizable to the general public. 

To ensure that the data request captured all WVCs along a specific highway, the query was 

framed to include highway name, highway number, and, any additional names by which the highway 

might be known. For example, Highway 118-1543, from Topley to Granisle, is variously referred to as the 

Central Babine Lake Highway, the Granisle Highway, the Babine Lake Road, the Granisle Road, or 

Highway 118 and, therefore, all of these names were added to the query. 

The public may describe WVC locations in various ways. In order to capture all WVC locations 

provided in the Incident Description and Location Description fields, a list of geographic reference points 

and other recognizable names or features along each highway that had been used by members of the 

public while reporting WVC incidents to the ECC was developed from the narrative text descriptions 

provided in the HWCR. This list was provided to ICBC for inclusion in the data query. For example, some 

common reference points along Highway 27-1563 that were used by callers reporting WVCs to the ECC 

included Braeside Road, Northside Road, Blue Mountain, 12 Mile Hill, Echo Lake Bible Camp turnoff, 

Sowchea, and Necoslie Bridge, and these names were used to supplement the ICBC query for Highway 

27-1563.  

The latitude and longitude coordinates associated with WVCs in the Business Information 

Warehouse are not provided by the caller. Rather, they are assigned by ICBC, based on the cross street 

name, so, in the absence of data in the Cross Street Name field (as was common in this query), the 

latitude and longitude fields were returned blank. 

When the query results were received, the road location, location description, incident 

description, street name, cross street name, latitude, and longitude fields for each record were 

examined and locations that could not be established to have occurred on the highway in question 

were excluded. For the remaining records, information in these fields was used to establish, as closely 

as possible, the specific location along the highway where the WVC occurred. 

The ICBC reporting procedures do not include a separate field for species, so text in the Incident 

Description field was examined to ascertain the number and species of animal that was involved in the 

collision. Collisions with domestic animals are not differentiated from crashes with wild animals, 

therefore, records where domestic animals were referenced in the Incident Description field were 

excluded. Collisions involving non-target wildlife species were also excluded. 

Integrating agency WVC datasets 

For each of the fourteen highway segments, the vetted WVC records from each agency were 

integrated and compiled into a union dataset contained in one spreadsheet, which was constructed in a 

calendar format listing each day from January 1, 2004 to November 30, 2013. For each agency, the 

number of WVC records was tallied and totalled for each month, year, and for the ten-year period.  

Each discrete WVC record was examined to identify commonalties in date, time, location, 

species, numbers of animals, numbers of vehicles, road surface, weather, and collision severity that 

could match it with WVC records from another agency. The patrol frequency (Appendix 2) and debris 
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removal timeframes (Appendix 3) for each highway were considered when determining whether a WVC 

reported in WARS was a match for a collision recorded by another agency. 

Difficulties in matching WVC records from different agencies were primarily connected with the 

date, time, and location of the collision. As noted by Lao et al. (2012),  

“Generally, collision data are reported on the same day when an AVC occurs; 

however, the carcasses are picked up by the WSDOT [Washington Department of 

Transportation] maintenance staff depending on when the carcass is found. 

Theoretically, the carcass pickup day should be the same as the day when the AVC 

[animal vehicle collision] is reported. In reality, however, a perfect match between 

two data sets rarely happens. The record of the same event typically looks different in 

time and/or location in each dataset.” 

Based on expert opinion and literature (Young and Vokurka 2007, Huijser et al. 2008a, Lao et al. 

2012, Zink 2014), we developed the following guidelines to establish proximity limits on WVC locations 

and temporal limits on estimated collision times in order to establish or exclude matches between 

agency WVC records. 

 WVC locations recorded as LKI distances (WARS and CIS (RCMP)) could vary by up to 5 kilometres 

and still refer to the same collision. 

 if location data matched, WARS dates could vary from other agency collision dates due to highway 

patrol frequency and maximum debris removal time frames which were known for each highway 

and applied to each situation. 

 WVC times (COS, CIS (RCMP), and ICBC) could vary by up to one hour and still be considered as 

the same incident. 

 where ICBC or COS location information was insufficient, the WVC location was based on the best 

possible interpretation of the narrative comments. 

These guidelines offered some flexibility in the integration of the four disparate datasets while still 

providing a conservative estimate of underreporting. 

Using these guidelines, we classified each WVC record as having been reported by all four 

agencies, three of four agencies, two of four agencies, or only one agency. The WVCs that we confirmed 

as a match with other agencies were recorded in the union dataset as one incident, rather than as 

individual incidents. 

Each WVC was further classified by species of animal involved. The number of WVCs in all these 

classifications was tallied and totalled by highway, agency, month, year, and ten-year period.  

Three situations were encountered when it was not possible to determine whether individual agency 

WVC records that occurred on the same day referred to the same incident or not.  

1. WARS data included some WVC records where the WVC date was recorded in a specific month 

but the date of the collision was shown as zero. These data were included in the individual agency 

WVC totals, because a WVC had indeed occurred in that month, but were not used for 

comparison among agencies because the date could not be determined. 

2. Some WVCS were recorded by an agency on one date and a WARS record showed that a carcass 

was removed on a date within several (later) days of the first date. The location information was 

insufficient to establish whether or not the records referred to the same incident. The date of 
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carcass removal occurred during the contractual timeframes established for highway patrol 

frequencies and debris pickup. In this situation, the WVC could have occurred on one date and the 

WARS record could show another date and both records would be referencing the same incident.  

3. Some WVCS were recorded as occurring on the same date by two or more agencies, but the 

location information was insufficient to establish that the records referred to the same incident.  

The number of times these situations occurred were also tallied and totalled by highway, agency, 

month, year, and ten-year period. 

Baseline number of WVCs calculation 

For each highway, the baseline total number of WVCs (BtWVCs) in the union dataset was 

calculated by combining the total number of WVCs recorded by four agencies, three of four agencies, 

two of four agencies, only one agency, and the number of incidents described in points (2) and (3) above 

(i.e. WVCs were reported on different dates but WARS debris removal guidelines were within an 

allowable timeframe, and, WVCs were reported by two or more agencies but location information was 

insufficient for a match). The proportion of WVCs recorded by multiple agencies and by a single agency 

was calculated.  

For each of the four agency databases, and by highway, the total number of discrete WVCs 

recorded from January 1, 2004 to November 30, 2013 was compared to the BtWVCs to determine the 

percentage of WVCs reported by each agency. For all highways combined, the proportion of WVCs 

underreported by each agency was calculated. 

For each highway, and for all highways combined, the proportion of discrete deer, moose, bear, 

elk, caribou, and unidentified species vehicle collisions recorded by each agency was expressed as a 

percentage of the BtWVCs.  

Proportion testing, by agency and by species 

For each highway, and for all highways combined, the proportion of WVCs recorded by each 

agency (both combined and by species) were tested for significance (p ≤ 0.05) using the Z-test for 

proportions (Zar 1984). We did not examine the relationships between RCMP WVC records and  

those of the other agencies with respect to species because the RCMP did not record species on the 

MV6020. The proportion of WVCs recorded by CIS (RCMP) before and after 2008 and the number of 

matched WVC records between CIS (RCMP) and WARS before and after 2008 were tested for 

significance (p ≤ 0.05) using the Z-test for proportions (Zar 1984).  

Fate of the animal 

During the examination of the raw WVC records from each agency, we occasionally noted that 

information on the outcome or fate of the animal involved in the collision was available, either in the 

COS Occurrence Notes field or the ICBC Incident Description field. Because of the importance of this 

information to the understanding of underreporting, we recorded and summarized this information 

whenever we encountered it, even if the WVC did not occur on a highway in our project. 
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Highway 29  

Highway 29 is composed of three segments: 1169 (Chetwynd to Hudson’s Hope), 1181 

(Hudson’s Hope to Junction of Highway 97), and 1185 (Chetwynd to Tumbler Ridge). WARS and CIS 

(RCMP) data for these three segments could have been easily incorporated into the union dataset. 

However, the ICBC Location Description and Incident Description field frequently contained very general 

location information such as “29 km out of Chetwynd,” and it was not possible to determine if that 

meant that the WVC occurred 29 km south of Chetwynd on Highway 29-1185, or 29 km north of 

Chetwynd on Highway 29-1169. Incidents with similar non-specific location information also occurred 

where the incident could have been located on either Highway 29-1169 or Highway 29-1181. Therefore, 

data from the three segments of Highway 29 (1169, 1181, and 1185) could not be tallied and 

summarized by individual segment. Incidents occurring on any of the three Highway 29 segments were 

integrated, summarized, and analyzed together.  

Highway 37  

The northern portion of Highway 37 runs north from the junction of Highway 16 near Kitwanga 

to the Yukon border, and is comprised of seven segments. The first two segments, 37-3710 (Kitwanga to 

Cranberry Junction) and 37-3720 (Cranberry Junction to Meziadin Lake Junction), are included in this 

project. The next two segments, 37-3730 (Meziadin Lake Junction to N Bell Irving) and 37-3740 (N Bell 

Irving to Burrage River), do not share the same characteristics as the other segments in the project and 

data from these segments were not included in the inter-agency comparisons. However, because of the 

significance of Highway 37 as the main north-south link to the Yukon, and because very little is known 

about WVCs on these highways, the data from these highways were examined to ascertain any 

noteworthy information about WVCs. 

The WVC data by agency and species for these highways was summarized separately from other 

highways in this project. Low traffic volumes and low frequency of WVC reporting, leading to low WVC 

numbers, precluded a rigorous hot spot analysis, but we did note locations along these highways where 

WVCs appeared to be more frequent and identified several short (<6.0 km) stretches where WVCs 

occurred more often than other areas of the highways. 

Highway 52  

Highway 52 is composed of two segments: 1171 (Arras to Tumbler Ridge) and 1198 (Tumbler to 

Tupper). Highway 29-1198 was not selected for inclusion in this project because its low traffic volumes 

and very rural location made it very different compared to other highway segments in the project.  

BC MOTI’s official name for Highway 52-1171 is Heritage Highway #52. Highway 52-1198 is not 

officially called the Heritage Highway, but is referred to that way in many ICBC Location Description and 

Incident Description fields. Over 150 incidents were noted in the ICBC dataset when it was not possible 

to determine if the incidents had occurred on Highway 52-1171 or Highway 52-1198 because of 

imprecise location descriptions. Summary data from Highway 52-1171 is included in Appendix 4 but has 

been excluded from any other project summaries or analyses. 
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RESULTS 

Discrete WVCs, compared by agency 

We examined 15,701 WVC records from carcass counts, human-wildlife conflict reports, RCMP-

attended collision reports, and insurance collision reports (Table 4).  

Table 4. Number of raw WVC records received from each agency, from January 1, 2004 to November 30, 

2013. 

BC MOTI WARS COS HWCR BC MOTI CIS 
ICBC Business Information 

Warehouse 
Total 

Carcass count 
Human wildlife 

complaints 
RCMP  

MV6020 report 
Collision report  

1,643 10,828 463 2,767 15,701 

 

The raw WVC records from each agency were vetted to remove duplicate records, records with 

missing, contradictory, or incorrect location information, records where the WVC did not occur on our 

project highway, and records that did not involve one of the species of interest to our project, resulting 

in 3,484 discrete WVC records (Table 5). We summarized the vetted WVCs for the ten-year period of 

January 1, 2004 to November 30, 2013. ICBC recorded the largest number of WVCs (1,585), followed by 

WARS (1,194), CIS (RCMP) (355), and COS (350). 

The highest rate of WVCs/kilometre (7.85) was recorded on Highway 29-all segments, followed 

by Highway 35-1548 (7.22), Highway 27-1548 (6.05), Highway 39-1163 (5.62), Highway 37-1518 (5.04), 

Highway 26-1148 (4.59), Highways 118-1543 (1.56), Highway 37-3710 (1.22), and Highway 37-3720 

(0.93) (Table 5).  

Table 5. Number of discrete WVCs recorded, by highway, from January 1, 2004 to November 30, 2013, 

by agency. 

Highway and 
Segment 

WARS COS 
CIS 

(RCMP) 
ICBC Total WVCs/km 

26 - 1148 89 29 43 213 374 4.59 

27 - 1563 85 40 59 187 371 6.05 

29 - all segments 795 130 143 766 1834 7.85 

35 - 1548 37 26 20 85 168 7.22 

37 - 1518 40 58 33 160 291 5.04 

37 - 3710 38 8 9 38 93 1.22 

37 - 3720 47 7 3 18 75 0.93 

39 - 1163 53 37 33 79 202 5.62 

118 - 1543 10 15 12 39 76 1.56 

Total all highways 1,194 350 355 1,585 3,484  
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Using our established guidelines to determine commonalities of time, date, location, and species 

among WVC records, each discrete agency WVC record was classified as having been reported by all four 

agencies, three of four agencies, two of four agencies, or only one agency. The number of WVCs in each 

of these classifications was totalled to provide the baseline total of WVCs (BtWVCs) that occurred on 

each highway (Table 6). The WVC records that were determined to be a match between agencies were 

counted as a single incident. This process integrated four agency datasets containing 3,484 discrete WVC 

records into a union dataset containing 3,004 BtWVC records (Figure 2).  

 
Figure 2. Combining four disparate datasets (n=3,484) into one union dataset (n=3,004). 

In WARS, there were ten records when the day of WVC occurrence was recorded as Date=0. 

These incidents were tallied, but were excluded from the BtWVCs because it was not possible to 

determine if these incidents had occurred on the same date as other incidents, and their inclusion may 

have introduced replicate incidents into the BtWVCs. 

Nine WVCs were reported in WARS, and by at least one another agency, within a timeframe 

whereby it could have been the same incident if the carcass was retrieved within the debris removal 

timeframe for the highway on which the incident occurred. Thirty-seven WVCs were reported by two or 

more agencies on the same day but with insufficient location or time of occurrence information to 

determine whether they were the same incident or not. Each occurrence of these two types was 

counted as one incident and included in the BtWVCs because it was certain that at least one WVC had 

occurred on that date. 

Out of 3,004 BtWVCs, two (0.1%) were recorded by all four agencies, 40 (1.3%) were recorded 

by three out of four agencies, and 344 (11.5%) were recorded by two out of four agencies, for a total of 

14.4% matched WVC records, and 2,572 (85.6%) individual agency WVC records (Table 6).  

The two incidents (0.1% of BtWVCs) that were recorded by all four agencies occurred on 

Highway 26-1148, on March 25, 2005 (deer) and June 22, 2011 (moose), respectively. 
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Table 6. Number of WVCs recorded by multiple agencies or individually, by highway, from January 1, 2004 to November 30, 2013.  

 # matching WVCs recorded # discrete WVCs recorded # possible matching WVCs  

 
By 4 

agencies  
By 3 agencies 

 
By 2 agencies 

 
By 1 agency 

 

By 
WARS 

date=0* 

By WARS 
+ 1 

agency** 
(e) 

By 2 
agencies*** 

 
(f) 

Baseline total 
WVCs 

(BtWVCs) 
(a+b+c+d+e+f) 

Highway 
and 

segment 

WARS      
COS      

RCMP     
ICBC (a) 

WARS  
COS  

RCMP 

WARS  
RCMP  
ICBC 

WARS  
COS  
ICBC 

COS  
RCMP   
ICBC 

Total 
(b) 

WARS  
COS 

WARS 
RCMP 

WARS 
ICBC 

COS 
RCMP 

COS 
ICBC 

RCMP 
ICBC 

Total 
(c) 

WARS COS RCMP ICBC 
Total 

(d) 
        

26 - 1148 2 0 1 0 1 2 1 0 11 3 9 21 45 64 14 15 163 256 3 4 2 311 

27 - 1563 0 0 2 2 1 5 2 4 12 1 8 22 49 58 24 27 138 247 3 2 2 305 

29 - all 0 1 2 1 5 9 12 3 54 5 17 45 136 700 87 76 614 1477 1 2 27 1,651 

35 - 1548 0 0 2 2 4 8 0 1 2 0 3 7 13 30 17 6 65 118 1 0 0 139 

37 - 1518 0 1 2 2 2 7 5 1 7 1 19 11 44 17 30 15 118 180 2 0 1 232 

37 - 3710 0 0 0 0 0 0 1 1 1 0 1 0 4 32 6 8 35 81 0 1 1 87 

37 - 3720 0 0 0 0 0 0 3 0 1 0 1 0 5 42 3 2 15 62 0 0 1 68 

39 - 1163 0 2 0 2 3 7 3 1 14 5 5 12 40 31 16 10 42 99 0 0 2 148 

118 - 1543 0 1 0 0 1 2 1 0 0 0 2 5 8 8 9 5 30 52 0 0 1 63 

Total 2 5 9 9 17 40 28 11 102 15 65 123 344 982 206 164 1220 2,572 10 9 37 3,004 

% 0.1 0.2 0.3 0.3 06. 1.3 0.9 0.4 3.4 0.5. 2.2 4.1 11.5 32.7 6.9 5.5 40.6 85.6  0.3% 1.2% 100 

*   WARS date was recorded as 0. Not included in BtWVCs. 

**   Time between the two incidents is within allowable debris removal timeframe for the highway. These two agency records may, or may not, be referring to the same WVC. Included in BtWVCs. 

*** Two incidents were recorded on the same date, but the location or time information is not sufficient to determine if they are the same incident. Included in BtWVCs. 
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For each highway, the numbers of WVCS recorded by multiple agencies is shown in Table 6. 

Highways where WVCs were recorded by three agencies were 35-1548 (5.8%), 39-1163 (4.7%), and 118-

1543 (3.2%). The percent of WVCs recorded by three agencies on the remaining highways was ≤3.0%.  

The highways with the highest amounts of WVCs recorded by two agencies were 39-1163 

(27.0%), 37-1518 (19.0%), 27-1563 (16.1%), 26-1148 (14.5%), and 118-1543 (12.7%). The percent of 

WVCs recorded by two agencies on the remaining highways was ≤9.5%. 

Highways 37-3710 and 37-3720 had the highest percent of WVCs that were recorded by only 

one agency, 93.1% and 91.2%, respectively. This was followed by Highway 29 – all segments (89.5%),  

35-1548 (84.9%), 118–1543 (82.5%), 26–1148 (82.3%), 27–1563 (81.0%), 37–1518 (77.6%), and 39-1163 

(66.9%). 

The RCMP attended 355 WVCs on our project highways from 2004 to 2013 (Table 5). Comparing 

RCMP attendance at WVCs before and after the 2008 policy change regarding police attendance at 

collisions, our results show significantly fewer (p̂ = 0.500, z = -5.93, p <0.001) RCMP-attended WVCs in 

the years after this change (138) compared to the years before it (217). However, there was no 

significant difference (p̂ = 0.103, z = -1.24, p = 0.108) in the proportion of BtWVCs captured by RCMP 

before (12.9%) and after (7.6%) this change. Further, of the 11 WVC records (Table 6) that were a match 

between WARS and CIS (RCMP), there was no significant difference in the number of matched WVCs  

(p̂ = 0.032, z = -0.69, p =0.246) before (7) and after (4) the change. 

The number of discrete WVCs that were recorded by each agency on each highway was 

expressed as a percentage of the BtWVCs (Table 7). The percent of BtWVCs captured by WARS ranged 

from 62.7% (Highway 37-3720) to 13.2% (Highway 118-1543), and, for all highways, was 34.3%. The 

percent of BtWVCs captured by COS ranged from 7.0% (Highway 29 – all segments) to 19.9% (Highway 

37-1518), and, for all highways, was 10.0%. The percent of BtWVCs captured by CIS (RCMP) ranged from 

4.0% (Highway 37-3720) to 16.3% (Highway 39-1163), and, for all highways, was 10.2%. The percent of 

BtWVCs captured by ICBC ranged from 24.0% (Highway 37-3720) to 57.0% (Highway 26-1148), and, for 

all highways, was 45.5%. 

Table 7. Percent of BtWVCs by agency, by highway, from January 1, 2004 to November 30, 2013. 

Highway and 
segment 

BtWVCs (n) 
% of BtWVCs, by agency  

WARS COS CIS (RCMP) ICBC 

26 - 1148 311 23.8 7.8 11.5 57.0 

27 - 1563 305 22.9 10.8 15.9 50.4 

29 - all 1,651 43.3 7.1 7.8 41.8 

35 - 1548 139 22.0 15.5 11.9 50.6 

37 - 1518 232 13.7 19.9 11.3 55.0 

37 - 3710 87 40.9 8.6 9.7 40.9 

37 - 3720 68 62.7 9.3 4.0 24.0 

39 - 1163 148 26.2 18.3 16.3 39.1 

118 - 1543 63 13.2 19.7 15.8 51.3 

Total all highways 3,004 34.3 10.0 10.2 45.5 
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The Z-test for proportions was used to test if the percentage of BtWVCs recorded by each 

agency, for each highway, were significantly different from one another (Table 8).  

Table 8. Percent of BtWVCs (n=3,004) by agency, by highway, from January 1, 2004 to November 30, 

2013, showing Z-test for proportions significance (bold font indicates a significant result). 

 
26-1148 27-1563 29-all 35-1548 37-1518 37-3710 37-3720 39-1563 118-1543 

n 311 305 1651 139 232 87 68 148 63 

WARS 34.3% 22.9% 43.3% 22.0% 13.7% 40.9% 62.7% 26.2% 13.2% 

COS 7.80% 10.8% 7.1% 15.5% 19.9% 8.6% 9.3% 18.3% 19.7% 

p̂ 0.190 0.205 0.280 0.227 0.211207 0.264 0.397 0.304 0.198 

Z -6.136 -4.514 -25.771 -1.576 -2.047283 -5.157 -7.010 -2.022 -1.1147 

p <0.001 <0.001 <0.001 0.058 <0.001 <0.001 <0.001 0.022 0.132 

WARS 34.3% 22.9% 43.3% 22.0% 13.7% 40.9% 62.7% 26.2% 13.2% 

CIS (RCMP) 11.5% 15.9% 7.8% 11.9% 11.3% 9.7% 4.0% 16.35 15.8% 

p̂ 0.212 0.236 0.284 0.205 0.157328 0.270 0.368 0.291 0.175 

Z -4.511 -2.479 -25.160 -2.525 -0.892498 -4.951 -4.825 -2.561 -0.469 

p <0.001 0.007 <0.001 0.006 0.186 <0.001 <0.001 0.005 0.319 

WARS 34.3% 22.9% 43.3% 22.0% 13.7% 40.9% 62.7% 26.2% 13.2% 

ICBC 57.0% 51.4% 41.8% 50.6% 55.0% 40.9% 24.0% 39.1% 51.3% 

p̂ 0.4865531 0.446 0.472 0.439 0.431034 0.437 0.478 0.446 0.389 

Z -9.948 -8.308 -1.011 -5.801 -11.24924 0 -4.978 -3.040 -5.300 

p <0.001 <0.001 0.156 <0.001 <0.001 0.500 <0.001 0.001 <0.001 

COS 7.8% 10.8% 7.1% 15.5% 19.9% 8.6% 9.3% 18.3% 19.7% 

CIS (RCMP) 11.5% 15.9% 7.8% 11.9% 11.3% 9.7% 4.0% 16.3% 15.8% 

p̂ 0.116 0.162 0.083 0.165 0.196121 0.098 0.074 0.236 0.214 

Z -1.755 -2.086 -0.821 -0.968 -2.922967 -0.255 -1.314 -0.547 -0.651 

p <0.001 0.018 0.206 0.166 0.002 0.399 0.094 0.292 0.257 

COS 7.8% 10.8% 7.1% 15.5% 19.9% 8.6% 9.3% 18.3% 19.7% 

ICBC 57.0% 50.4% 41.8% 50.6% 55.0% 40.9% 24.0% 39.1% 51.3% 

p̂ 0.3891 0.372 0.271 0.399 0.469828 0.264 0.183 0.392 0.429 

Z -15.133 -12.313 -24.891 -7.225 -9.487753 -5.157 -2.435 -5.001 -4.320 

p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.007 <0.001 <0.001 

CIS (RCMP) 11.5% 15.9% 7.8% 11.9% 11.3% 9.7% 4.0% 16.3% 15.8% 

ICBC 57.0% 50.4% 41.8% 50.6% 55.0% 40.9% 24.0% 39.1% 51.3% 

p̂ 0.411576 0.403 0.275 0.378 0.415948 0.270 0.154 0.378 0.405 

Z -13.85108 -10.565 -24.273 -8.041 -11.96188 -4.951 -3.560 -5.513 -4.900 

p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

 

WARS and COS 

 On six of nine highways, significantly more WVCs were recorded by WARS than COS. 

 On Highway 37-1518, COS recorded significantly more WVCs than WARS. 

 On two of nine highways, (Highway 35-1548 and 118-1543) there was no significant difference 

between the proportion of WVCs recorded by WARS than that recorded by COS. 

 

WARS and CIS (RCMP) 

 On seven of nine highways, WARS recorded significantly more WVCs than CIS (RCMP). 

 On two of nine highways (Highway 37-1518 and Highway 118-1543), there was no significant 

difference between the proportion of WVCs recorded by WARS than recorded by CIS (RCMP). 
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WARS and ICBC 

 ICBC recorded significantly more WVCs than WARS on six of nine highways. 

 On Highway 37-3720, WARS recorded significantly more WVCs than ICBC. 

 On two of nine highways (Highway 29-all segments and Highway 37-3710), there was no 

significant difference between the proportion of WVCs recorded by WARS than that recorded by 

ICBC. 

COS and CIS (RCMP) 

 On two of nine highways (Highway 26-1148 and Highway 27-1536), CIS (RCMP) recorded 

significantly more WVCs than COS. 

 On Highway 37-3710, COS recorded significantly more WVCs than CIS (RCMP). 

 On six of nine highways, there was no significant difference between the proportion of WVCs 

recorded by COS than that recorded by CIS (RCMP). 

COS and ICBC 

 ICBC recorded significantly more WVCs than COS on all highways. 

CIS (RCMP) and ICBC 

• ICBC recorded significantly more WVCs than CIS (RCMP) on all highways. 

The total number of discrete WVCs recorded by agency, for all highways combined, was 

expressed as a percentage of the BtWVCs (Table 7). The Z-test for proportions was used to determine if 

these proportions were significantly different from one another (Table 9).  

Table 9. Percent of BtWVCs (n=3,004), by agency, for all highways combined, from January 1, 2004 to 

November 30, 2013, showing Z-test for proportions significance (bold font indicates a significant result). 

Agency % BtWVCs p̂ Z p 

WARS 34.3 
0.257 -24.918 <0.001 

COS 10.0 

WARS 34.3 
0.257 -24.744 <0.001 

CIS (RCMP) 10.2 

WARS 34.3 
0.463 -10.117 <0.001 

ICBC 45.5 

COS 10.0 
0.117 -0.200 0.420 

CIS (RCMP) 10.2 

COS 10.0 
0.322 -34.098 <0.001 

ICBC 45.5 

CIS (RCMP) 10.2 
0.323 -33.937 <0.001 

ICBC 45.5 

 

Out of 3,004 BtWVCs that occurred on all highways, ICBC captured significantly more WVCs 

(45.5%) than either WARS (34.3%; p̂ = 0.463, z = -10.117, p ≤0.001), CIS (RCMP) (10.2%; p̂ = 0.323,  

z = -33.937, p ≤0.001), or COS (10.0%; (p̂ = 0.322, z = -34.098, p ≤0.001).  
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WARS captured significantly more collisions (34.3%) than either COS (10.0%; p̂ = 0.257,  

z = -24.918, p ≤0.001) or CIS (RCMP) (10.2%; p̂ = 0.258, z = -24.744, p ≤0.001). 

There was no significant difference (p̂ = 0.117, z = -0.200, p = 0.420) between the percentage of 

WVCs recorded by CIS (RCMP) (10.2%) and that recorded by COS (10.0%).  

Underreporting 

The percentage of underreported WVCs can be obtained by subtracting the percentage of 

reported WVCs from the baseline number of WVCs, and mathematically expressed as  

% underreported WVCs = % BtWVCs – % reported WVCs 

Over all highways, 54.5% of BtWVCs were not reported to ICBC, 65.7% of BtWVCs were not 

captured by WARS, the RCMP did not attend 89.8% of all WVCs, and COS were not called to attend 

90.0% of BtWVCs (Table 10). 

Table 10. Underreporting of WVCs (n=3,004) for all highways combined, by agency, from January 1, 

2004 to November 30, 2013. 

 WARS COS CIS (RCMP) ICBC 

% BtWVCs reported 34.3 10.0 10.2 45.5 

% BtWVCs not reported 65.7 90.0 89.8 54.5 

 100 100 100 100 
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WVCs by species, compared between agencies 

Over all highways, out of 3,484 discrete agency incidents, 1,529 (50.9%) involved deer, 1,038 

(34.6%) involved moose, 189 (6.3%) involved bear, 66 (2.2%) involved elk, 3 (0.1%) involved caribou, and 

179 (6.0%) did not identify the species of animal. A detailed list of the number of discrete WVCs 

captured by agency and species, for each highway, is shown in Appendix 5.  

The Z-test for proportions was used to test if the proportions of individual deer, moose, bear, 

elk, and caribou vehicle collisions recorded by each agency, for each highway, were significantly 

different from one another. These results, for each highway, are shown in Appendix 6. 

Over all highways, for each species, the proportion of discrete WVCs recorded by each agency 

was expressed as a percentage of the BtWVCs (Figure 3; tabular form in Appendix 7).  

 
Figure 3. Percent of BtWVCs by species, by agency, for all highways, from January 1, 2004 to November 

30, 2013.  

The Z-test for proportions was used to test if the proportions of discrete WVCs recorded by each agency, 

expressed as a percentage of the BtWVCs, were significantly different from one another (Table 11).  

 

By Species (Table 11) 

Deer (n=1,529) 

 Of all the deer collisions that occurred, the percent of collisions recorded by WARS (42.1%), ICBC 

(51.2%), and COS (6.7%) were all significantly different from each other.  

Moose (n=1,038) 

 Of all the moose collisions that occurred, the percent of collisions recorded by WARS (33.5%), 

ICBC (52.0%), and COS (14.5%) were all significantly different from each other. 
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Bear (n=218) 

 There was no significant difference between the percent of bear collisions recorded by  

WARS (32.6%) than that recorded by COS (26.1%).  

 The percent of bear collisions recorded by ICBC (41.3%) and WARS (32.6%) and then by  

ICBC (41.3%) and COS (26.1%) were significantly different from each other. 

Elk (n=66) 

 The percent of elk collisions recorded by COS (12.5%) and WARS (50.0%) and those recorded by 

COS (12.5%) and ICBC (37.5%) were significantly different from each other. 

 The percent of elk collisions recorded by WARS (50.0%) was not significantly different than that 

recorded by ICBC (37.5%). 

Caribou (n=3) 

 The percent of caribou collisions recorded by ICBC (66.7%) and COS (0.0%) was significantly 

different from each other. 

 The percent of caribou collisions recorded by WARS (33.3%) and COS (0.0%) and then by  

WARS (33.3%) and ICBC (66.7%) were not significantly different from each other. 
 

By Agency (Table 11) 

 ICBC captured significantly more WVCs of all species than COS. ICBC captured significantly more 

deer, moose, and bear collisions than WARS. There was no significant difference between the 

proportion of elk or caribou collisions recorded by ICBC than those recorded by WARS. WARS 

captured significantly more deer, moose, and elk collisions than COS. There was no significant 

difference between the proportion of bear or caribou collisions recorded by WARS than those 

recorded by COS. 

 

Table 11. For each species, the percent of BtWVCs captured by agency, for all highways, from January 1, 

2004 to November 30, 2013, showing Z-test for proportions significance (bold font indicates a significant 

result. 

 
Deer Moose Bear Elk Caribou 

BtWVCs (n) 1529 1038 189 66 3 

WARS 42.1% 33.5% 32.6% 50.0% 33.3% 
COS 6.7% 14.5% 26.1% 12.5% 0.0% 

p̂ 0.261 0.275 0.339 0.341 0.167 
Z -23.801 -11.114 -1.522 -4.958 -1.095 
p <0.001 <0.001 0.064 <0.001 0.137 

WARS 42.1% 33.5% 32.6% 50.0 33.3% 
ICBC 51.2% 52.0% 41.3% 37.5% 66.7% 

p̂ 0.498 0.489 0.426 0.477 0.500 
Z -5.353 -9.615 -1.976 -1.568 -0.817 
p <0.001 <0.001 0.024 0.058 0.207 

COS 6.7% 14.5% 26.1% 12.5% 0.0% 
ICBC 51.2% 52.0% 41.3% 37.5% 66.7% 

p̂ 0.309 0.380 0.389 0.273 0.333 
Z -28.403 -20.121 -3.482 -3.518 -1.732 
p <0.001 <0.001 <0.001 <0.001 0.042 
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WVCs by agency, compared by species 

Over all highways, for each agency, the proportion of discrete deer, moose, bear, elk, and 

caribou vehicle collisions were expressed as a percentage of the total number of discrete WVCs (Figure 

4; tabular form in Appendix 8). The CIS (RCMP) data do not include the species of animal involved in the 

WVC and so are not included in this analysis. 

 
Figure 4. Percent of discrete WVCs (n=3,484) by species, by agency, for all highways, from January 1, 

2004 to November 30, 2013. 

The Z-test for proportions was used to test if these proportions were significantly different from 

one another (Table 12).  

Although the proportions of species-specific WVCs are similar, there is a significant difference 

between the amount of deer (57.6% vs 52.7%) and moose collisions (33.3% vs 38.9%) recorded by WARS 

and ICBC. 

There is no significant difference between the proportion of bear collisions recorded by WARS 

(5.9%) and ICBC (5.7%).  

In contrast with WARS and ICBC, 49.1% of the WVCs reported to COS are with moose, 31.4% are 

with deer, and 16.3% are with bear. These proportions are all significantly different from those reported 

to either WARS or ICBC. 

Collisions with elk and caribou comprise ≤3.0% of all WVCs for all agencies and were not tested 

for significance between agencies. 
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Table 12. For WARS, COS, and ICBC, the percent of deer, moose, and bear WVCs (n=3,484), for all 

highways, from January 1, 2004 to November 30, 2013, showing Z-test for proportions significance (bold 

font indicates a significant result).  

Note: CIS (RCMP) data do not capture species and, therefore, are not included in this analysis. 

 
Deer Moose Bear 

WARS 57.6% 33.3% 5.9% 

COS 31.4% 49.1% 16.3% 

p̂ 0.517 0.369 0.083 

Z -8.62 -5.39 -6.17 

p <0.001 <0.001 <0.001 

WARS 57.6% 33.3% 5.90% 

ICBC 52.7% 38.9% 5.70% 

p̂ 0.549 0.365 0.058 

Z 2.56 -3.03 -0.3 

p 0.005 0.001 0.382 

COS 31.4% 49.1% 16.3% 

ICBC 52.7% 38.9% 5.7% 

p̂ 0.489 0.408 0.076 

Z -7.22 -3.52 -6.78 

p <0.001 <0.001 <0.001 

 

Fate of the animal 

Out of 3,004 WVCs, the outcome of the animal involved in the WVC was occasionally noted 

(n=104) in either the COS Occurrence Notes field or the ICBC Incident Description field. Various situations 

were described (Table 13) including: the animal still alive (60.6%), the carcass removed by conservation 

officers (15.4%) or others (12.5%), or the carcass in an unrecoverable position (11.5%) relative to the 

road. 

Table 13. Circumstances relating to the fate of the animal, from COS or ICBC WVC reports (n=104), for all 

highways, from January 1, 2004 to November 30, 2013.  

Animal still alive 
Carcass removed 

Carcass unrecoverable 
By other By conservation officer 

Animal 
gone on 
arrival of 

COS 

Animal 
still 

mobile 
after 
WVC 

RCMP Public Trapper 

Wolf bait 
or other 
predator 
control 

Meat list 
First 

Nation 
use 

Reasons 
unknown 

Cannot 
be 

reached 

Pulled off 
the road 

11 52 4 7 2 1 3 1 10 5 7 

 

During the initial vetting of the HWCR data, we had to examine many human-wildlife conflict 

reports from numbered highways and roads that were not included in our project area. In 2011, 2012, 

and 2013, information about the outcome of human-wildlife complaints became more available. While 

examining the expanded Human Wildlife Conflicts Ledger reports, we noticed a small but constant 
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amount of carcasses involved in WVCs that were removed or placed in locations where their removal by 

maintenance contractors was unlikely. We maintained a record of these occurrences (Appendix 9). It is 

difficult to quantify the magnitude of this activity due to the difficulties in establishing the total number 

of human-wildlife complaints related to WVCs in the HWCR database.  

Highways 37-3730 and 37-3740 

The WVC data from these highways were summarized independently because the highways do 

not share the same characteristics (AADT, highway classification, patrol frequency etc.) as other 

highways in the project. From 2004 to 2013, over all agencies, 63 WVCs were recorded on Highway  

37-3730 and 32 collisions were recorded on Highway 37-3740 (Table 14). All WVCs were recorded by 

only one agency.  

Table 14. Number and percent of discrete WVCs on Highways 37-3730 and 37-3740, by agency, from 

January 1, 2004 to November 30, 2013. 

 WARS COS CIS (RCMP) ICBC Total (n) 

37-3730 46 (73.0%) 2 (3.2%) 4 (6.3%) 11 (17.5%) 63 

37-3740 28 (87.5%) 1 (3.1%) 1 (3.1%) 2 (6.3%) 32 

 

On Highway 37-3730, WARS recorded significantly more collisions (73.0%) than either ICBC 

(17.5%; p̂ = 0.452, z = -6.27, p ≤0.001), CIS (RCMP) (6.3%; p̂ = 0.397, z = -7.65, p ≤0.001), or COS (3.2%;  

p̂ = 0.381, z = -8.07, p ≤0.001). There was no significant difference (p̂ = 0.048, z = -0.84, p = 0.201) 

between the proportion of WVCs recorded by COS (3.2%) than that recorded by CIS (RCMP) (6.3%). 

On Highway 37-3740, WARS recorded significantly more collisions (87.5%) than either ICBC 

(6.3%; p̂ = 0.469, z = -6.51, p ≤0.001), CIS (RCMP) (3.1%; p̂ = 0.453, z = -6.78, p ≤0.001), or COS (3.1%;  

p̂ = 0.453, z = -6.78, p ≤0.001). There was no significant difference between the proportion of WVCs 

recorded by COS (3.2%) compared to CIS (RCMP) (3.1%; p̂ = 0.031, z = 0, p=0.500), COS (3.1%) compared 

to ICBC (6.3%; p̂ = 0.047, z = -0.047, p=0.277), and CIS (RCMP) (3.1%) compared to ICBC (6.3%; p̂ = 0.047, 

z = -0.047, p=0.277).  

The proportion of species involved in WVCs was considerably different on Highways 37-3730 

and 37-3740 than other highways in the project (Table 15).  

Table 15. Number and percent of discrete WVCs on Highways 37-3730 and 37-3740, by agency, by 

species, from January 1, 2004 to November 30, 2013. 

 Deer Moose Bear Elk Caribou Unknown Total (n) 

37-3730 1 (1.6%) 29 (46.0%) 29 (46.0%) 0 0 4 (6.3%) 63 

37-3740 0  13 (40.6%) 18 (56.3%) 0 0 1 (3.1%) 32 

All highways 1,529 (50.9%) 1,038 (34.6%) 189 (6.3%) 66 (2.2%) 3 (0.1%) 179 (6.0%) 3,004 

 

Unlike the other highways in the project, only one deer collision was recorded in the entire ten-

year period (on Highway 37-3730). The proportion of bear collisions on both Highways 37-3730 (46.0%) 

and 37-3740 (56.3%) is higher than was recorded on the other highways (6.3%). On Highway 37-3730, 
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there were an equal amount of bear collisions (46.0%) and moose collisions (46.0%). On Highway 37-

3740, there were more bear collisions (56.3%) than moose collisions (40.6%). These results are similar to 

those found by O’Keefe and Rea (2012) who found higher proportions of bear (25%) and moose 

collisions (43%) and lower proportions of deer collisions (5%) in the Northwest region than elsewhere in 

northern BC. No collisions with grizzly bears or Kermode bears were specifically noted in any agency 

database on Highway 37-3730 or 37-3740. Likewise, no elk or caribou collisions were recorded in any 

agency database on either highway. 

Data from all agencies were examined for areas of high WVC frequency. Methodologies for 

hotspot determination used for other highways in northern BC (Rea 2008; ≥6 moose-vehicle collisions 

per km in five years and Rea et al. 2014; ≥ four or more carcasses per km in six years) were used to 

identify seven stretches on 37-3730 and three stretches on 37-3740 where WVCs occurred more often 

than other locations (Table 16). Due to the low numbers of WVCs recorded on these highways (a 

function of low traffic volumes, low reporting frequency, and long intervals between highway patrols) 

these areas of increased WVC frequency do not meet the criteria for hotspots established in Rea (2008) 

and Rea et al. (2014). However, these areas should be examined on the ground to identify any 

environmental or engineering factors that may be contributing to the increased number of WVCs in 

these locations. 

Table 16. Areas of increased WVCs on Highways 37-3730 and 37-3740, by LKI km, from January 1, 2004 

to November 30, 2013. 

 Distance # WVCs Timeframe WVCs/km 

37-3730 LKI km     

17.48 - 18.478 0.998 3 2005 - 2007 3.0 WVCs/km in 3 years 

25.478 – 29.8 4.322 5 2005 - 2012 1.2 WVCs/km in 8 years 

38.8 – 40.3 1.5 4 2011 - 2012 2.7 WVCs/km in 2 years 

47.262 – 52.978 5.716 7 2005 - 2012 1.2 WVCs/km in 8 years 

55.47 – 56.8 1.33 3 2007 - 2011 2.3 WVCs/km in 5 years 

69.133 – 70.52 1.387 4 2005 - 2013 2.9 WVCs/km in 9 years 

75.37 -77.37 2.0 6 2004 - 2013 3.0 WVCs/km in 10 years 

37-3740 LKI km     

40.43 – 43.62 3.19 4 2004 - 2009 1.3 WVCs/km in 6 years 

53.178 – 57.55 4.372 5 2004 - 2013 1.1 WVCs/km in 10 years 

78.85 – 80.91 2.06 5 2004 - 2013 2.4 WVCs/km in 10 years 
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DISCUSSION 

WVC data and integrating datasets 

Other researchers have compared WVC data from more than one dataset or agency to obtain 

the best possible set of WVC records. These combined datasets have been used to improve hotspot 

location accuracy, to monitor WVC mitigation efforts, and to improve predictive modelling. 

Several studies have compared the locations of carcass count data with police or natural 

resource agency data and tried to derive “truer” locations of hot spots, and made observations about 

the “true” counts of WVCs (Clevenger et al. 2003, Gunson et al. 2009). Citizen-science WVC records have 

been compared and combined with carcass count datasets (Lee et al. 2006, Paul et al. 2014, Schilling 

2014). Young and Vokura (2007) and Normandeau (2012) have compared carcass counts and crash 

records before and after roadside projects to monitor impacts on WVC reduction. Various computer and 

manual methods of combining carcass and crash data have been used to identify WVC crash trends and 

hotspot locations (Baird 2010, Lao et al. 2011, Zink 2014) and to determine differences in magnitude and 

locational patterns in WVC records (Knapp et al. 2007). Lao et al. (2012) used fuzzy logic algorithms to 

compare and integrate carcass and crash data sets to improve the completeness of the datasets used for 

hotspot location modelling. 

To our knowledge, this is the only project to integrate roadside human-wildlife conflict reports 

with carcass count records, police-attended WVC records, and insurance collision reports. The addition 

of the HWCR WVC records to the union dataset provided insight into the fate of animal carcasses that 

likely otherwise would have been included in the WARS data. Further, it highlighted that the COS 

Occurrence Notes seldom make reference to the COS notifying the maintenance contractor of carcasses 

that are removed by the COS or carcasses left in the roadside area which require removal. Finally, 

incidents where the animal survived the collision are most easily captured in this dataset. For example, 

callers will report, “I hit a deer, but it ran away from the road. I thought someone should know.” 

A significant difficulty encountered in integrating HWCR data into the union dataset was the 

inability to confidently sort and filter WVC related crashes in the HWCR database. Inconsistencies in the 

classification of WVC-related calls meant that ECC records had to be carefully screened to determine if 

the call record should be included. Changes to the Human Wildlife Conflicts Ledger, making incident 

outcomes more readily linked to the initial report, may make this easier in the future. 

The major difficulty encountered in the integration of the datasets was that the narrative-style 

location information resulted in considerable ambiguity and subjectivity in determining whether a 

specific record from one agency was referring to the same incident as the record from another agency. 

Historically, geo-referencing of collision locations on rural roads has been difficult for ICBC. Location 

information provided by callers to ECC has also been inexact but, because one of the goals of the ECC 

operators is to obtain sufficient information so that a conservation officer could attend the scene, 

greater attempts are made to determine more accurate location descriptions from the caller. Matching 

LKI locations with incomplete narrative location information and the determination of time of collision 

associated with carcass removal data all proved problematic. 
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Species-specific WVCs between and within agencies 

The union data set of BtWVCs allows for comparison of the proportion of the known number of 

collisions of each species recorded by each agency. ICBC generally captures more WVCs of all species 

compared to the other agencies because it captures more collisions overall. The WARS dataset captures 

more of all types of species-specific WVCs (except bear and caribou) than COS and less than ICBC, and, 

similarly, COS data captures less of all species-specific WVCs because it captures less collisions overall.  

Using the datasets of discrete numbers of WVCs recorded by each agency provides a frame of 

reference to discuss the different proportions of species-specific WVCs captured by each agency. The 

proportions of species-specific WVCs captured by WARS and ICBC are very similar to the actual 

proportion of species-specific WVCs that occur. For WARS, this was expected as the highways 

maintenance contractor’s carcass pick-up is systematic and has no species-specific selection bias.  

This differs from COS who capture significantly different proportions of WVCs by species than 

either WARS or ICBC. Although deer comprise the majority of all WVCs collisions in our project area, the 

COS is called more often to WVCs involving moose (49.1%) than deer (31.4%), likely because moose are 

larger and more difficult to handle if injured or killed. For the same reason, COS is called to attend bear 

collisions more often (16.3%) than bear collisions are captured by WARS (5.9%) or ICBC (5.7%). 

We expected that ICBC might receive more reports relating to moose collisions due to the large 

size of moose and thus the potential for significant human injury, fatality, and commensurate property 

damage, but our results did not support this. 

Underreporting 

Defining Underreporting. Integrating disparate datasets from four different databases produced 

a union dataset containing 100% of the known collisions that occurred on our project highways. This 

union dataset (the baseline number of WVCs; BtWVCs) is the best estimate of an accurate count of 

WVCs that can be achieved with the available data. Our estimates of underreporting are based on the 

amount of WVCs not captured by each agency relative to this “known” baseline number of WVCs. 

However, there still remains an “unknown” number of WVCs which occurred but were not captured by 

any of the agencies. Each incident between wildlife and vehicles (the accurate (true) number of WVCs) 

cannot be captured and recorded. British Columbia (and, presumably, all other jurisdictions) still has no 

way to estimate this “known unknown” (Rumsfeld 2002) quantity.  

Contributing factors. Reasons for underreporting of carcass count data have been discussed by 

Sielecki (2010) for BC, and elsewhere by Conover et al. (1995), Romin and Bissonette (1996), Huijser et 

al. (2007), Lao et al. (2011), Vanlaar et al. (2012), and Snow et al. (2015). These reasons include, but are 

not limited to: 

• animals that are hit and injured by vehicles move away from the road and die outside the highway 

right-of-way 

• carcasses are removed by predation or scavenging 

• carcasses are removed by passing motorists 

• carcasses are removed by other agencies or permit holders (in BC: conservation officers, RCMP or 

registered trappers) 
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• carcasses are concealed by snow, ice, vegetation, or roadside debris 

• carcasses are obliterated during the collision 

• errors, omissions, or changes in data reporting and/or processing 

• lengthy time intervals between carcass collection activities 

• carcass is not a species of concern (Olson et al. 2014) 

Reasons for underreporting of vehicle collisions involving wildlife, either by the police or 

insurance companies, have been discussed by Sielecki (2010) for BC, and elsewhere by Romin and 

Bissonette (1996), Huijser et al. (2007), Rowden et al. (2008), Marcoux and Riley (2010), Lao et al. 

(2011), Sullivan (2011), Vanlaar et al. (2012), Tay et al. (2014), and Snow et al. (2015). On the highways 

in this project, WVCs may be missing from either or both ICBC or CIS (RCMP) databases because: 

Missing from ICBC Business Information Warehouse 

 not all WVCs are reported to ICBC (insufficient property damage; WVC reported to other 

insurance agencies in BC; damaged vehicles belong to a fleet and repairs are carried out privately; 

WVC involved out-of-province motorists; motorists reluctant to report WVC for other, unknown, 

reasons) 

Missing from CIS (RCMP) (as derived from MV 6020) 

 not all WVCs are attended by RCMP (and less so after 2008) therefore an MV 6020 is not 

produced 

 RCMP may be called to attend the scene of a WVC, or happen upon the scene as part of a routine 

patrol, but the vehicle involved has left the scene, therefore an MV 6020 is not produced 

 RCMP may attend a WVC, but the attending officer decides that the collision does not merit 

reporting (e.g. insignificant property damage and no injuries) 

Reasons for underreporting of human-wildlife conflicts involving WVCs or dead, injured, or distressed 

wildlife on the road include: 

 voluntary nature of call-in reports has an innate selection bias towards incidents which the public 

considers significant enough to report (Zink 2014)  

 although there is a legislated requirement to report the accidental killing of wildlife (Wildlife Act 

Sec 75 (1)), this is seldom enforced with respect to reporting of WVCs 

 inaccessibility or difficult terrain may preclude contact with authorities at the time that a WVC is 

detected (Goswami et al. 2015) and the incident may subsequently be forgotten or dismissed as 

unimportant 

 public may be unaware of human-conflict reporting opportunities (e.g. Report All Poachers and 

Polluters hotline in BC; call goes to the ECC) for reporting injured or distressed wildlife or other 

human-wildlife conflict 

 public may assume that others will report the WVC 

 public may perceive that the animal or species is not of concern (Olson et al. 2014) 

 encounters with or injured, distressed, or dead wildlife due to WVCs are opportunistic (Paul 

2007), not systematic  

 animal at the scene of a WVC is dead, so conservation officer is not required 

 animal was not killed in the WVC and left the area 

  



Underreporting on Northern BC Highways  31 

Underreporting by agency 

RCMP and WARS. In 2008, RCMP collision reporting in BC changed when the Motor Vehicle Act 

was amended requiring RCMP to report police-attended collisions to ICBC. Previous to this, police-

attended collisions were being reported to ICBC on a voluntary and cooperative basis. The legislative 

change formalized and mandated this reporting relationship. At the same time, the provincial 

government and all BC police agencies arrived at an understanding that police attendance at “minor” 

(loosely defined as a collision with no serious human injuries and where the vehicle is still driveable) was 

contingent upon manpower availability, staffing constraints, and operational consideration (pers. comm. 

Sgt. A.D. Steinhauser, North District – NCO Operations, Regional Provincial Traffic Services, RCMP, 

January 2016).  

This policy change reduced RCMP attendance at WVCs, as the RCMP exercised their discretion 

whether or not to attend. However, this reduced attendance did not significantly impact the proportion 

of BtWVCs captured by RCMP before 2008 (12.9%) and after 2008 (7.6%). Further, the number of WVCs 

recorded by each agency that were a match for time and location before 2008 (7 matches) and after 

2008 (4 matches) were not significantly different. From this, we conclude that while this change in 

attendance impacts the number of WVCs captured by the RCMP, and therefore the total number of 

WVCs that are known to occur, there is no significant impact on WVC underreporting rates by agency. 

Except for the lack of species-specific information in the CIS (RCMP) dataset, WARS and CIS 

(RCMP) datasets are easily integrated as both are based on the LKI location system. The two datasets 

appear to have little overlap, as our results showed that when the two datasets were combined, only 26 

matched WVCs were recorded by both agencies. This integration improved the size and robustness of 

the WARS and CIS (RCMP) BtWVC subset by 27.5% (Table 17). Highway managers should give serious 

consideration towards integrating CIS (RCMP) data with WARS data when a robust WVC dataset is 

required for wildlife collision mitigation planning. 

Table 17. Integration of WARS and CIS (RCMP) WVC data, over all highways, from January 1, 2004 to 

November 30, 2013. 

# Discrete WVCs 
# of matched 

WVCs 
BtWVCs 

% improvement in size 
of the integrated 

dataset 
WARS CIS (RCMP) Total  

1194 355 1549 26 1,523 27.5 

 

ICBC and WARS. Our results showed that ICBC captured significantly more WVCs (45.5%) than 

WARS (34.2%), CIS (RCMP) (10.2%) or COS (10.0%). This is likely due to several factors. First, because of 

ICBC’s broad provision of vehicle insurance coverage to BC residents, it becomes the central repository 

for the majority of WVC claims for BC. Second, drivers may be likely to report single vehicle property 

damage WVCs because WVCs are claimed against the comprehensive coverage portion of vehicle 

insurance. This means that although the claimant must pay the deductible, the insurance payment can 

offset the cost of property damage repair without affecting their safe driver’s discount and insurance 

premiums. Alternately, comprehensive insurance coverage is optional so drivers who do not carry that 

coverage may choose not to report at all. 
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The ICBC WVC reporting rate of 45.5% of the known number of WVCs, established in our results, 

is below the estimate (as reported in Sielecki 2010) of capturing approximately 75% of WVCs. This 

difference likely represents the discrepancy between the known and the unknown number of WVCs 

which occur. ICBC’s previous estimates of the percent of WVCs involving vehicles from out-of-province, 

vehicle insured with other agencies, or vehicles where no claim is made, may need to be adjusted.  

WARS. The fate of the animal directly affects underreporting in WARS. For animals that are still 

alive but recorded by COS or ICBC as having left the scene, there will be a WVC reported to ICBC but no 

carcass to be retrieved by the maintenance contractors. Similarly, for animals that have been killed in a 

WVC, but whose carcasses have been removed under varying circumstances, there may be an 

associated WVC reported to ICBC but, again no carcass to recover. Each WVC for which no carcass can 

be recovered increases WARS underreporting.  

From the few incidents (n=104) on our project highways when the fate of the animal was 

recorded, over half of these WVC reports noted the animal was still alive directly after the collision and 

left the area. Additionally, from the cursory examination of many other ECC records that were not 

analyzed for this report (Appendix 9) it is worthwhile to note the small but constant amount of carcasses 

removed by the COS. This practice may be more common in different COS zones depending upon the 

need for predator bait or other uses for the carcasses.  

An issue brought up in discussion with BC MOTI District staff is that the maintenance contractor 

only uses the WARS form to record those carcasses that are physically removed. If the carcass is far 

enough into the right-of-way so that it does not pose a hazard, if the carcass is in an unrecoverable 

location, or if it is obliterated in the collision (no remains to remove), the WVC goes unrecorded in 

WARS. 

Two specific situations were recounted (pers. comm. S. Holahan, Area Manager, Roads, BC 

MOTI, October 2014). First, a WVC occurred in an area where, due to the topography of the area, the 

carcass ended up in an unrecoverable location. Although rare, there may be stretches of highway prone 

to WVCs due to specific environmental or engineering factors where the recurrent WVCs that occur in 

that spot are not captured due to the unrecoverable location of the carcass in the right-of-way. A 

second incident was described wherein there was a serious WVC involving a moose and a cattle 

transport truck. There were many emergency responders on the scene, the highway was temporarily 

closed, and all cattle were killed outright or had to be euthanized. The moose carcass was obliterated by 

the transport truck, therefore the WVC did not get recorded in WARS as there was no carcass for the 

maintenance contractor to remove and record. Despite the fact that this was a serious collision which 

closed the highway and required significant expenditures of time and resources for several agencies, no 

record of it existed in WARS.  

WARS underreporting by highway. WARS WVC reporting rates on individual highways ranged 

from 62.7% to 13.2% (Table 7). Grouping the highways by WVC reporting rate resulted in three groups 

with significantly different reporting rates. Three highways (37-3710, 29 - all segments, 37-3720) have 

reporting rates between 40% and 63%, four highways (35-1458, 27-1563, 26-1148, 39-1163) have 

reporting rates between 22% and 26%, and two highways (118-1543, 37-1518) have reporting rates of 

about 13%.  
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Highway 37-3720 has the highest proportion of reported WVCs (62.7%), with the resultant 

lowest underreporting (37.3%) of all the highways. This is likely due to the low proportion of ICBC 

reporting (24.0%), and also because this highway had the lowest overall number of WVCs (n=68) and the 

lowest rate of WVCs/km (0.93). Therefore, this low underreporting is likely not representative of the 

underreporting on other highways.  

Highways 29-all segments and 37-3710 had WVC reporting rates of 40.9% and 43.3% 

respectively. For Highway 29 – all segments this may be explained by a lower rate of COS-reported 

WVCs (7.1%) than the mean over all highways (10.0%). Further, the difficulty of definitively locating ICBC 

WVCs on specific Highway 29 segments, and the concomitant challenges in matching WVCs between 

agencies during the dataset integration, meant that we lumped and analyzed all the Highway 29 data 

together, rather than by individual segment. Had the Highway 29 segments been able to be analyzed 

individually, as originally intended, a different result may have been obtained.  

Highways 37-1518 and 118-1543 had the lowest WARS WVC reporting rates (~13%). For both 

highways, this may be explained by the higher rate of COS reporting (~19%) compared to the COS mean 

over all highways (10.0%). Regardless, it may be worthwhile for BC MOTI to review WARS reporting 

practices on both these highways, particularly for 37-1518 which has one of the highest AADT volumes. 

Increased AADT can have several effects, in that more vehicle traffic can result in more WVCs, but can 

also mean higher reporting of WVCs and injured or distressed animals to the COS. Finally, with more 

traffic, there may be a higher potential for more carcasses to be removed by the public.  

WARS underreporting for all highways combined. BC MOTI’s estimate of WVC reporting rates 

has been traditionally considered to be about 25% to 35% of the actual number of animals killed 

(Sielecki 2010). Our results show that, for all project highways combined, WARS captured 34.3% of the 

known number of WVCs that occurred (an underreporting rate of 65.7%). Considering the individual 

highways where both high and low WVC reporting occurred (discussed above) and the tight clustering of 

the WVC reporting rates (from 22.0-26.2%) of the highways in the mid-range of reporting, we conclude 

that the operating assumption of BC MOTI that between 25% and 35% of the actual number of WVCs 

are captured by WARs (with resultant 65% to 75% WVC underreporting) is supported by our results. The 

caveat to this is that our underreporting rate of 65.7% was calculated relative to the known number of 

WVCs that occurred. The proportion of animals struck by vehicles but not recorded in any agency 

database remains unknown. 

BC underreporting compared with other jurisdictions 

WVC underreporting rates have been variously estimated at 10-40% (Nova Scotia: Fudge et al. 

2007); 39% (Sweden: Almkvist et al. 1980); 40-50% (Canada: Tardif 2003); 50% (Michigan: Marcoux and 

Riley 2010); 50% (Colorado: Romin and Bissonette 1996); 58% (New York: Decker et al. 1990); 66% (USA: 

Huijser et al. 2008b): 75-90% (Alaska: Bangs et al. 1989); 81-87% (Scotland: Langbein 2011); and 93.2% 

(Wyoming: Young and Vokura 2007) with many researchers concluding that the magnitude and 

implications of WVC underreporting are still largely unexplored. These underreporting figures are 

variously based on carcass counts and police or insurance reports which may confound direct 

comparison with our underreporting results. 
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The BC situation, where the claimant-reported insurance WVC dataset (ICBC) is larger than the 

carcass count dataset (WARS), is unique to jurisdictions which have a universal provider of basic auto 

insurance and in direct contrast to some other jurisdictions where the carcass count dataset is 

considerably more robust than the crash related dataset (Virginia; Donaldson and Lafon 2010 and 

Washington; Lao et al. 2012).  

Our results show that WARS (carcass count) underreporting of 65.7% and ICBC (collision report) 

underreporting of 45.5% fit in the mid-range of underreporting found in these other jurisdictions. 

RECOMMENDATIONS 

BC MOTI 

 Location reporting – LKI. Eliminate the LKI system for carcass location reporting and require that 

carcass locations be reported by GPS coordinates. Until the use of GPS coordinates becomes 

required, MOTI should specify the precision of the LKI km to be recorded. Current LKI locations 

range from one kilometre accuracy (i.e. LKI 4) to 1 metre accuracy (LKI 4.273).  

 Location reporting – RFI. Eliminate the use of the RFI for carcass location on numbered highways. 

Remove the RFI location columns from the WARS form. If the RFI columns are required for 

reporting WVCs on major roads (distinct from numbered highways), then have two WARS forms 

(one for use on numbered highways without the RFI fields and one for use on major roads with 

RFI fields). If it is not possible to remove the RFI columns from the WARS form, reverse the order 

of the columns so that the RFI column comes second to the LKI column.  

 Missing carcasses. Add a field to the WARS form to capture incidents where there is no carcass to 

remove, but the maintenance contractor knows that a WVC has occurred. This should include a 

way to note why there is no carcass (i.e. removed by RCMP, removed by COS, obliterated, carcass 

unrecoverable).  

 WVCs noted by another agency. Add a field to capture WVCs that are reported by another agency 

(this data would not be used in any performance audit of the maintenance contractor, as they 

were not directly involved in the data capture).  

 Capture WARS data electronically. Develop a WARS form app for mobile electronic devices so 

that maintenance contractors can quickly and accurately capture the required WARS information, 

geo-reference the location, and add a photograph of unusual circumstances where necessary.  

 Capture WARS data electronically. Until electronic data capture at the field level is implemented, 

develop an electronic system for data entry, either at the primary data reporting level where the 

maintenance contractor can enter the data directly, or at the secondary level, when the District 

office receives the data. Sielecki (2010) notes that in 2002, 28% of WARS entries lacked valid 

segments numbers and/or valid kilometre references. An electronic system would prevent 

inaccurate matches of Highway and Segment (i.e. the system would not allow an entry on 

Highway 29 Segment 1180 because Segment 1180 does correspond with Highway 29). Currently, 

paper forms are submitted to District staff who vet them for obvious errors, but the success of 

this process is questionable. We encountered significant errors in WARS records from as recently 

as December 2014. An electronic data entry system at earlier stages in the process, before data 

arrives at the Branch level, would allow the maintenance contractors or District staff, who are 
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more familiar with highway in question, to identify and correct errors. As previously noted by 

Sielecki (2010) “a data quality feedback mechanism is required.” 

 WARS database management. At the Branch level, provide appropriate financial and staffing 

resources so that errors in the WARS database can be corrected, and produce regular, published 

WARS reports, summarizing WVCs on a district, regional, and provincial basis. 

 Use CIS (RCMP) data. Consider integrating the CIS (RCMP) WVC data with WARS data to obtain a 

robust WVC dataset for wildlife collision mitigation planning. 

 COS carcass removal. Initiate discussions with the COS regarding their removal of carcasses. It is 

difficult to quantify the magnitude of this activity but it may be more common in some 

jurisdictions than others and could lead to increased WARS underreporting in those areas. 

Investigate ways whereby the COS could notify BC MOTI (or the maintenance contractor) when 

carcass removal occurs. In order for this to be most useful, more accurate carcass locations from 

COS are required. This notification of carcass removal ties into modification of the WARS form to 

allow the capture of WVCs that are reported by another agency. 

 BC MOTI and COS cooperation. Promote discussion among COS and BC MOTI staff about WVCs so 

that each agency knows the strengths and limitations of the other. The resources that each 

agency manages may be different, however, the goals and visions for both include public safety. 

Opportunity exists for greater cooperation in working on WVC issues. This would provide long 

term benefits for COS by reducing the amount of WVCs that they may be called to attend and 

contributing to improved stewardship of the wildlife resource, and for BC MOTI by being able to 

identify and mitigate factors pertaining to WVCs with increased knowledge and efficiency.  

 Highway 37-1518 and Highway 118-1543. Review WARS data collection practices on these 

highways due to the high level of WVC underreporting (86.8% and 86.3%, respectively). 

 Highway 37-3730 and 37-3740. Inspect the areas of increased WVCs (indicated in Table 18) as 

and when opportunities exist for highway improvements. 

RCMP 

 Species identification. Make appropriate changes to the MV6020 so that the species involved in 

police-attended WVCs can be recorded. This could be accomplished by enhancement of the 

existing codes. The current Wild Animal - Code 70 could be expanded to include: Wild Animal 

Unknown - Code 700; Wild Animal Deer - Code 701; Wild Animal Moose - Code 702; Wild Animal 

Bear – Code 703; Wild Animal Elk - Code 704; Wild Animal Other - Code 706. This would provide 

invaluable information on >90% of the WVCs that occur. 

ICBC 

 Location reporting. Building upon the recommendations previously made to ICBC by Rea (2006), 

implement changes to improve the locational accuracy of WVCs that occur on roads in rural 

settings. It would be to ICBC’s advantage to identify, more accurately, stretches of road 

(numbered highways, major roads, rural roads, and resource roads) where WVCs (and any other 

type of collision) occur so that any engineering or environmental factors that have contributed to 

the collision can be identified and mitigated, thereby reducing the number of collisions and 

resultant claims.  
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Claimants currently identify the highway or road upon which they are travelling and the direction 

of their travel. In an urban setting, claimants can usually provide a cross street, thereby identifying 

the location where the collision has occurred, allowing for pinpointing of hotspot collision 

locations (intersections etc.). In rural settings, the use of cross streets as WVC locators is difficult 

and different ways to determine the WVC location must be employed.  

What is missing in the current location description in rural areas is how far away, and in what 

direction, the WVC location is located from the closest landmark that the claimant can identify. 

The addition of three questions to the ICBC Dial-A-Claim dialogue with the claimant could assist 

with more accurate identification of the WVC (and any other type of collision) location.  

(1) What landmark have you just passed, how far away is it, and in what direction is that 

landmark?  

(2) If you proceeded further in your direction of travel, what is the next landmark that you would 

encounter? The intent of these two questions is to establish not just how far the WVC is located 

from an identified landmark but how far and in what direction the crash is located in reference to 

that landmark.  

(3) Did you record the collision location on a smart phone or other device?  

Improved geo-referencing of WVC locations either through gathering more information from the 

claimant or through the use of smartphone technology will help identify WVC hotspots and 

mitigate collision potential in a site-specific manner. 

COS 

 Carcass removal. Notify BC MOTI or the maintenance contractor when carcasses are removed. 

When carcasses are removed without notification, it leaves significant gaps in the information 

required by BC MOTI to make informed decisions for road safety planning.  

 Location reporting. The HWCR was designed as a tracking system for calls, not as a database 

searchable by accurate location, and using this database for a purpose for which it was not 

intended made extraction of the appropriate information to complete this study very difficult. 

However, it would be an advantage for the COS to increase the accuracy of location reporting for 

all incidents. Ideally, there would be a separate field to geo-reference the location of the incident. 

If this is not currently possible, then, because the officers report out on each incident that they 

attend, a GPS location of the occurrence could be recorded in the narrative portion of the 

Occurrence Notes. Whether the officer was called to a garbage bear complaint or a WVC, having a 

GPS location would simplify occurrence reporting for a variety of COS purposes. 

 Designating calls as WVCs. Currently, Wildlife Caused MVA and Injured Animal are mutually 

exclusive selections in the Nature of Complaint field. Modifying the choices in the Nature of 

Complaint field so that a call can be designated as Injured Animal - Wildlife Caused MVA would 

allow for both the call prioritization required by COS for injured animals while still allowing for 

consistent classification and tracking of calls relating to WVCs. 

 Advice to drivers. One situation, reported to ECC in July 2013, occurred on Highway 97 (not in our 

project area). A moose vehicle collision left the moose (severely injured or dead) in the middle of 

the southbound lane. The motorist advised ECC and, later, the conservation officer, that he was 

leaving the scene. The conservation office advised ECC that he was not attending because the 
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moose was dead and carcass removal is not the primary responsibly of the COS, and requested 

that the maintenance contractor be notified. There was no further information in the data we 

received on how this situation was resolved. Advice regarding human-wildlife conflict issues is 

routinely given by the trained ECC operators to people who call and report human-wildlife 

conflicts. ECC operators should be instructed to advise callers reporting WVCs regarding their 

responsibilities to other drivers. There are case law precedents in BC regarding the duty of care 

that drivers are expected to uphold.  

“The driver of a motor vehicle has a duty to conduct himself so as not to expose other users of the 

highway to unnecessary risk of harm.” And further, “A driver who has collided with wildlife must 

take reasonable steps, within a reasonable timeframe, to preclude the possibility of another 

vehicle colliding with that wildlife. Warning other motorists of a wildlife hazard lying on the road is 

a duty.” Ziemer v. Wheeler (2014).  

Drivers who do not conduct themselves with appropriate standards of care towards other drivers 

have been held legally liable for resultant collisions. It is possible that if incomplete advice is 

provided by ECC operators, already dangerous situations may be exacerbated.  

CONCLUSIONS 

One of the primary concerns about underreporting is that any conclusions drawn about WVCs, 

and the environmental and engineering factors associated with them, are based on a substantially 

incomplete dataset, and therefore, subject to error. Snow et al. (2015) specifically studied the effects of 

underreporting on developing predictive models that were used to inform WVC management strategies. 

Their conclusions were that concerns about underreporting should not hinder the use of WVC data in 

the development of predictive models and management strategies, particularly in situations where the 

WVC data used in the analysis is derived from well-planned carcass collection, even if underreporting is 

very high (which they defined as ≥75%). The WARS underreporting rates fit well below this ≥75% 

threshold, meaning that WARS data could be used in predictive modelling as was done by Rea et al. 

(2014) for moose vehicle collision hotspot identification in northern BC. 

British Columbia’s long-term, comprehensive, systematically-collected WARS data and CIS 

(RCMP) police-attended WVC reports provide location-based WVC data. ICBC, being a universal provider 

of auto insurance, captures the majority of WVC insurance claims. The combination of these three 

sources of information gives BC an advantage over other jurisdictions in obtaining accurate estimates of 

the true numbers of WVCs and the underreporting associated with those WVCs. 

Our results established the underreporting rate for a known amount of WVCs in both of BC’s 

major sources of WVC data (WARS ~65% and ICBC ~55%). This provides BC’s highway managers with a 

greatly improved understanding of the magnitude of the issue, the quality of BC’s WVC data, and what, 

if any, limitations should be placed upon data use. With the level of BC’s WVC underreporting confirmed 

by our results, highway mangers can confidently utilize WVC data for the identification of high risk 

stretches of highway, prioritize these areas for mitigation treatment, develop appropriate mitigation 

strategies, and monitor the results of mitigation.  
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Appendix 1. Summer and winter classifications of British Columbia highways  

Highway and Structure Maintenance Definitions 

SUMMER CLASSIFICATION 

Class  A.D.T. (average daily traffic) Vehicles per Day 

1  over 10,000 

2  5,000 - 10,000 

3  1,000 - 5,000 

4  500 - 1,000 

5  100 – 500 

6 *  10 – 100 

7 *  0 – 10 

8  a Highway, typically without a constructed road but for which maintenance responsibilities exist 

for such things as danger tree removal and drainage, and which may also have other improvements to 

maintain such as pedestrian and bicycle paths. 

*Roads Classed 6 or 7 with heavy industrial use will be increased one Class in RIMS. 

Winter Classification is generally based on but not limited to the following: 

WINTER CLASSIFICATION 

Class   Definition 

A high volume traffic (over 5,000 winter average daily traffic count) or commuter routes 

and certain expressways and Freeways through mountain passes, as determined by the 

Province. They are heavy commuter traffic routes extended to include the bulk of 

vehicles commuting daily to a center and cut-off where traffic drops below 2,500 winter 

average daily traffic count. Very high volume ski hill and commuter routes. 

B  all trunk and main routes (or portion thereof as designated by the Province) not 

included in Class A, with a cut-off traffic volume of 1,000 winter average daily traffic 

count. Lower volume ski hill and commuter routes. 

C  all school bus routes and industrial (truck) traffic routes (more than 25% trucks) not 

included in Class A and B. 

D   all other regularly maintained winter routes. 

E   all other irregularly maintained winter routes. 

F   roads not maintained in the winter, or not open, or not maintained by the Minister. 

2003-2004 Highway Maintenance Contracts 
Schedule 21 Maintenance Specifications, Chapter 9 Definitions, Page 4 
Accessed Feb 18, 2016 from 

http://www2.gov.bc.ca/assets/gov/driving-and-transportation/transportation-infrastructure/highway-bridge-maintenance/highway-

maintenance/maintenance-agreements/maintenance-specifications/chapter_9_definitions.pdf   
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Appendix 2. Highway patrol frequencies on British Columbia highways 

Maintenance Specifications Chapter 8-840 

3.1 Routine Maintenance Services 

 

The Contractor must: 

a) At all times other than identified in 3.1 b), c), d) and e), patrol all Highways in accordance with the 

frequencies established in 3.1.1 a) i) 1; 

 

i. Summer Highway Classification 

 1 and 2 3 4 5 6 and 7 

1. At all times 24 h 2 d 7 d 14 d 21 d 

 

b) during periods of high water flow, patrol all Highways in accordance with the frequencies established 

in 3.1.1 a) i) 2; give appropriate attention to areas known to be impacted first by high water flow; 

 

i. Summer Highway Classification 

 1 and 2 3 4 5 6 and 7 

2. During periods of high 
water flow 

2 h 4 h 8 h 16 h 32 h 

 

c) when freezing temperatures and/or snow fall are not present or forecast, patrol all Highways in 

accordance with the frequencies established in 3.1.1 a) ii) 1; 

 

ii)         Winter Highway Classification 

 A B C D E 

1. At all times 24 h 2 d 7 d 14 d 21 d 

 

d) during periods of snowfall, patrol all Highways in accordance with the frequencies established in 

3.1.1 a) ii) 2; 

 

ii)         Winter Highway Classification 

 A B C D E 

2. Winter patrols during 
snowfalls 

4 h 8 h 16 h 24 h 36 h 

 

2003-2004 Highway Maintenance Contracts  

Schedule 21 Maintenance Specifications 

Chapter 8 Inspections,  

Maintenance Specification Chapter 8-840 Highway Patrol, Page 1-3 

Accessed Feb 18, 2016 from 

http://www2.gov.bc.ca/assets/gov/driving-and-transportation/transportation-infrastructure/highway-bridge-

maintenance/highway-maintenance/maintenance-agreements/maintenance-specifications/chapter_8_inspection.pdf  
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Appendix 3. Debris removal timeframes on British Columbia highways 

3. DETAILED PERFORMANCE SPECIFICATIONS 

3.1 Routine Maintenance Services 

The Contractor must: 

a) remove Debris in accordance with the Performance Time Frames set out in Section 3.1.1;  

b) if the Debris is too large for immediate removal, secure the area in accordance with the Maintenance 

Specification for Highway Traffic Control; 

c) establish additional patrols through the area when Debris over 1000 cc on the Travelled Lanes, 

Shoulders, and Sidewalks is detected or reported to the Contractor more than once in a 24 hour period 

so that Debris is removed within the Performance Time Frames specified in Section 3.1.1, and 

discontinue the additional patrols when the frequency of Debris over 1000 cc falling on the Travelled 

Lanes, Shoulders, and Sidewalks is less than 2 in a 24 period; 

d) dispose of dead animals in a manner acceptable to local regulatory agencies. 

Note: For volumes of Debris on Travelled Lanes or Shoulders that are greater than 10 cubic metres per 

location, the Maintenance Specification for Mud, Earth and Rock Slide Response will apply. 

3.1.1 Performance Time Frames 

The following table establishes the maximum time, from the time the Debris was detected by or 

reported to the Contractor, within which the Contractor must start the removal of Debris: 

 Summer Highway Classification 

Obstruction 1 and 2 3 4 5 6 and 7 

Debris or spilled material over 1000 cc 
on the Travelled Lanes and sidewalks 

60 min 60 min 3 hr 5 hr 24 hr 

Debris or spilled material equal to or 
less than 1000 cc on the Travelled 

Lanes and sidewalks 
60 min 3 hr 5 hr 24 hr 2 days 

Dead animals on the Shoulders and 
sidewalks 

60 min 3 hr 5 hr 24 hr 2 days 

Dead animals on the Right-of-way, 
excluding Travelled Lanes, Shoulders 

and sidewalks 
3 hr 5 hr 24 hr 2 days 3 days 

Debris or spilled material more than 
1000 cc on the Shoulders 

3 hr 24 hr 2 days 3 days 7 days 

Debris or spilled material equal to or 
less than 1000 cc on the Shoulders 

24 hr 24 hr 3 days 7 days 14 days 

 

2003-2004 Highway Maintenance Contracts  

Schedule 21 Maintenance Specification  

Chapter 1 Surface Maintenance, Maintenance Specification Chapter 1-190 Debris Removal, Page 1 – 3 

Accessed Feb 18, from 

http://www2.gov.bc.ca/assets/gov/driving-and-transportation/transportation-infrastructure/highway-bridge-

maintenance/highway-maintenance/maintenance-agreements/maintenance-

specifications/chapter_1_surface_maintenance.pdf 
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Appendix 4. Highway 52 summary data 

150 incidents were noted in the ICBC dataset when it was not possible, because of imprecise location descriptions, to determine if the WVCs had 

occurred on Highway 52-1171 or Highway 52-1198. Therefore, the analysis of Highway 52 WVC data could not be completed. 

 

Number of discrete WVCs recorded between January 1, 2004 and November 30, 2013, by agency. 

Highway and Segment WARS COS CIS (RCMP) ICBC 

52-1171 174 24 56 96 

 

 

Number of WVCs recorded by multiple agencies or individually, between January 1, 2004 and November 30, 2013. 

 # matching WVCs recorded # discrete WVCs recorded 
# possible matching 

WVCs 
 

 
By 4 

agencies  
By 3 agencies 

 
By 2 agencies 

 
By 1 agency 

 

By 
WARS 

+ 1 
agency

* 

By 2 
agencies 

** 

Not able 
to ID 

segment 

Highway 
and 

segment 

WARS      
COS      

RCMP     
ICBC 

WARS  
COS  

RCMP 

WARS  
RCMP  
ICBC 

WARS  
COS  
ICBC 

COS  
RCMP   
ICBC 

Total 
WARS  
COS 

WARS 
RCMP 

WARS 
ICBC 

COS 
RCMP 

COS 
ICBC 

RCMP 
ICBC 

Total WARS COS RCMP ICBC Total       

52-1171 0 0 4 1 1 6 2 2 14 1 2 12 33 139 17 34 47 237 5 10 150 

*   Time between the two incidents is within allowable debris removal timeframe for the highway. These two agency records may, or may not, be referring to the same WVC. Included in BtWVCs. 

* Two incidents were recorded on the same date, but the location or time information is not sufficient to determine if they are the same incident. Included in BtWVCs. 
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Appendix 5. Number of discrete WVCs, by highway, species, and agency, from January 1, 2004 to November 30, 2013. 

Highway 
and 

segment 
Species 

# discrete WVCs recorded 
 

Baseline 
minimum # of 

incidents 

WARS COS RCMP ICBC Total 
 

All agencies 

26-1148 
 

Deer 54 12 0 130 196 
 

178 
Moose 33 14 0 75 122 

 
107 

Bear 2 3 0 7 12 
 

10 
Elk 0 0 0 0 0 

 
0 

Caribou 0 0 0 0 0 
 

0 
Unidentified 0 0 43 1 44 

 
16 

Total 89 29 43 213 374 
 

311 

27-1563 

Deer 41 10 0 80 131 
 

123 
Moose 44 27 0 96 167 

 
141 

Bear 0 3 0 9 12 
 

12 
Elk 0 0 0 0 0 

 
0 

Caribou 0 0 0 0 0 
 

0 
Unidentified 0 0 59 2 61 

 
29 

Total 85 40 59 187 371 
 

305 

29-all 

Deer 561 60 0 511 1132 
 

1068 
Moose 181 56 0 211 448 

 
402 

Bear 17 5 0 13 35 
 

34 
Elk 36 8 0 27 71 

 
65 

Caribou 0 0 0 0 0 
 

0 
Unidentified 0 1 143 4 148 

 
82 

Total 795 130 143 766 1834 
 

1651 

35-1548 

Deer 17 17 0 60 94 
 

85 
Moose 19 7 0 24 50 

 
43 

Bear 1 2 0 0 3 
 

3 
Elk 0 0 0 0 0 

 
0 

Caribou 0 0 0 0 0 
 

0 
Unidentified 0 0 20 1 21 

 
8 

Total 37 26 20 85 168 
 

139 

37-1518 

Deer 7 9 0 40 56 
 

51 
Moose 27 22 0 90 139 

 
117 

Bear 6 26 0 27 59 
 

46 
Elk 0 1 0 0 1 

 
1 

Caribou 0 0 0 1 1 
 

1 
Unidentified 0 0 33 2 35 

 
16 

Total 40 58 33 160 291 
 

232 

37-3710 

Deer 3 0 0 0 3 
 

3 
Moose 20 1 0 20 41 

 
38 

Bear 15 7 0 17 39 
 

37 
Elk 0 0 0 0 0 

 
0 

Caribou 0 0 0 0 0 
 

0 
Unidentified 0 0 9 1 10 

 
9 

Total 38 8 9 38 93 
 

87 

37-3720 

Deer 2 0 0 1 3 
 

3 
Moose 26 4 0 7 37 

 
34 

Bear 19 3 0 9 31 
 

28 
Elk 0 0 0 0 0 

 
0 

Caribou 0 0 0 0 0 
 

0 
Unidentified 0 0 3 1 4 

 
3 

Total 47 7 3 18 75 
 

68 

39-1563 

Deer 3 1 0 8 12 
 

12 
Moose 39 30 0 61 130 

 
107 

Bear 10 5 0 8 23 
 

16 
Elk 0 0 0 0 0 

 
0 

Caribou 1 0 0 1 2 
 

2 
Unidentified 0 1 33 1 35 

 
11 

Total 53 37 33 79 202 
 

148 

118-1543 

Deer 0 1 0 6 7 
 

6 
Moose 9 11 0 33 53 

 
49 

Bear 1 3 0 0 4 
 

3 
Elk 0 0 0 0 0 

 
0 

Caribou 0 0 0 0 0 
 

0 
Unidentified 0 0 12 0 12 

 
5 

Total 10 15 12 39 76 
 

63 

         

All 
highways 

Deer 688 110 0 836 1634  1529 
Moose 398 172 0 617 1187  1038 

Bear 71 57 0 90 218  189 
Elk 36 9 0 27 72  66 

Caribou 1 0 0 2 3  3 
Unidentified 0 2 0 13 370  179 

Total n 1194 350 355 1585 3,484  3,004 

 Total % 50.9 34.6 6.3 2.2 0.1   
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Appendix 6. Results of Z test for proportions: all highways, all agencies, all species 

For each species, for each highway, the percent of BtWVCs captured by agency, showing results for  

Z-test for proportions significance (bold font indicates a significant result). 

Deer  

 
26-1148 27-1563 29-all 35-1548 37-1518 37-3710 37-3720 39-1563 118-1543 

n 178 123 1068 85 51 3 3 12 6 

WARS 27.6% 31.3% 49.6% 18.1% 12.5% 100% 66.7% 25.0% 0.0% 
COS 6.1% 7.6% 5.3% 18.1% 16.0% 0.0% 0.0% 8.3% 14.3% 

p̂ 0.185 0.207 0.291 0.200 0.157 0.5 0.333 0.167 0.083 
Z -5.73 -4.88 -23.87 0 -0.54 -2.45 -1.73 -1.10 -1.04 
p <0.001 <0.001 <0.001 0.500 0.293 0.007 0.042 0.137 0.148 

WARS 27.6% 31.3% 49.6% 18.1% 12.5% 100% 66.7% 25.0% 0.0% 
RCMP 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

p̂ 0.152 0.167 0.263 0.100 0.069 0.5 0.333 0.125 ; 
Z -7.98 -7.01 -27.58 -4.35 -2.74 -2.45 -1.73 -1.85 ; 
p <0.001 <0.001 <0.001 <0.001 0.003 0.007 0.042 0.032 ; 

WARS 27.6% 31.3% 49.6% 18.1% 12.5% 100% 66.7% 25.0% 0.0% 
ICBC 66.3% 61.1% 45.1% 63.8% 71.4% 0.0% 33.3% 66.7% 85.7% 

p̂ 0.517 0.492 0.502 0.076 0.461 0.5 0.500 0.375 0.5 
Z -8.06 -4.97 -2.16 -6.63 -6.56 -2.45 -0.82 -2.95 -3.46 
p <0.001 <0.001 0.015 <0.001 <0.001 0.007 0.207 0.002 <0.001 

COS 6.1% 7.6% 5.3% 18.1% 16.0% 0.0% 0.0% 8.3% 14.3% 
RCMP 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.05 

p̂ 0.034 0.041 0.028 0.046 0.088 ; ; 0.042 0.083 
Z -3.52 -3.23 -7.86 -4.35 -3.14 ; ; -1.02 -1.04 
p <0.001 <0.001 <0.001 <0.001 0.008 ; ; 0.153 0.148 

COS 6.1% 7.6% 5.3% 18.1% 16.0% 0.0% 0.0% 8.3% 14.3% 
ICBC 66.3% 61.1% 45.1% 63.8% 71.4% 0.0% 33.3% 66.7% 85.7% 

p̂ 0.399 0.366 0.267 0.453 0.480 ; 0.167 0.375 0.583 
Z -12.8 -9.27 -22.05 -6.63 -6.14 ; -1.10 -2.95 -2.93 
p <0.001 <0.001 <0.001 <0.001 <0.001 ; 0.137 0.002 0.002 

RCMP 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
ICBC 66.3% 61.1% 45.1% 63.8% 71.4% 0.0% 33.3% 66.7% 85.7% 

p̂ 0.365 0.325 0.239 0.353 0.392 ; 0.167 0.333 0.5 
Z -14.3 -10.89 -25.92 -9.63 -8.11 ; -1.10 -3.46 -3.46 
p <0.001 <0.001 <0.001 <0.001 <0.001 ; 0.137 <0.001 <0.001 

 

Moose 

 
26-1148 27-1563 29-all 35-1548 37-1518 37-3710 37-3720 39-1563 118-1543 

n 107 141 402 43 117 38 34 107 49 

WARS 27.0% 26.3% 40.4% 38.0% 19.4% 48.8% 70.3% 30.0% 17.0% 
COS 11.5% 16.2% 12.5% 14.0% 15.8% 2.4% 10.8% 23.1% 20.8% 

p̂ 0.220 0.252 0.295 0.302 0.209 0.276 0.441 0.322 0.204 
Z -3.14 -2.33 -9.67 -2.82 -0.80 -4.87 -5.37 -1.32 -0.500 
p <0.001 0.010 <0.001 <0.001 0.211 <0.001 -5.37 0.094 0.308 

WARS 27.0% 26.3% 40.4% 38.0% 19.4% 48.8% 70.3% 30.0% 17.0% 
RCMP 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

p̂ 0.154 0.156 0.225 0.221 0.005 0.263 0.382 0.182 0.092 
Z -6.25 -7.22 -15.28 -4.94 -5.52 -52.1 -6.49 -6.91 -3.15 
p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 -5.37 <0.001 <0.001 

WARS 27.0% 26.3% 40.4% 38.0% 19.4% 48.8% 70.3% 30.0% 17.0% 
ICBC 61.5% 57.9% 47.1% 48.0% 64.7% 48.8% 18.9% 46.9% 62.3% 

p̂ 0.505 0.496 0.488 0.500 0.500 0.526 0.926 0.467 0.429 
Z -5.74 -6.19 -2.12 -1.08 -8.24 0 -5.11 -3.01 -4.90 
p <0.001 <0.001 0.017 0.140 <0.001 0.500 -5.37 0.001 <0.001 

COS 11.5% 16.2% 12.5% 14.0% 15.8% 2.4% 10.8% 23.1% 20.8% 
RCMP 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

p̂ 0.065 0.096 0.070 0.081 0.094 0.013 0.059 0.140 0.112 
Z -3.87 -5.46 -7.76 -2.76 -4.93 -1.01 -2.06 -5.91 -3.52 
p <0.001 <0.001 <0.001 <0.001 <0.001 0.157 -5.37 <0.001 <0.001 

COS 11.5% 16.2% 12.5% 14.0% 15.8% 2.4% 10.8% 23.1% 20.8% 
ICBC 61.5% 57.9% 47.1% 48.0% 64.7% 48.8% 18.9% 46.9% 62.3% 

p̂ 0.416 0.436 0.332 0.361 0.479 0.276 0.603 0.425 0.449 
Z -8.46 -8.29 -11.61 -3.82 -8.90 -4.87 -8.18 -4.29 -4.47 
p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

RCMP 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
ICBC 61.5% 57.9% 47.1% 48.0% 64.7% 48.8% 18.9% 46.9% 62.3% 

p̂ 0.350 0.340 0.262 0.279 0.385 0.263 0.544 0.285 0.337 
Z -10.75 -12.1 -19.91 -5.77 -12.10 -5.21 -9.01 -9.24 -7.05 
p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
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Bear 

 
26-1148 27-1563 29-all 35-1548 37-1518 37-3710 37-3720 39-1563 118-1543 

n 10 12 34 3 46 37 28 16 3 

WARS 16.7% 0.0% 48.6% 33.3% 10.2% 38.5% 61.3% 43.5% 25.0% 
COS 25.0% 25.0% 14.3% 66.7% 44.1% 17.9% 9.7% 21.7% 75.0% 

p̂ 0.250 0.125 0.324 0.500 0.348 0.297 0.393 0.469 0.667 
Z -5.16 -1.85 -3.11 -0.82 -4.38 -2.03 -4.38 -1.77 -1.73 
p 0.303 0.032 <0.001 0.207 <0.001 0.020 <0.001 0.038 0.042 

WARS 16.7% 0.0% 48.6% 33.3% 10.2% 38.5% 61.3% 43.5% 25.0% 
RCMP 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

p̂ 0.100 ; 0.250 0.167 .0.65 0.203 0.339 0.313 0.167 
Z -1.49 ; -4.76 -1.095 -2.53 -4.34 -5.36 -3.81 -1.10 
p 0.068 ; <0.001 0.137 0.006 <0.001 <0.001 <0.001 0.137 

WARS 16.7% 0.0% 48.6% 33.3% 10.2% 38.5% 61.3% 43.5% 25.0% 
ICBC 58.3% 75.0% 37.1% 0.0% 45.8% 43.6% 29.0% 34.8% 0.0% 

p̂ 0.450 0.373 0.441 0.167 0.359 0.432 0.500 0.563 0.167 
Z -2.25 -3.79 -0.98 -1.095 -4.56 -0.47 -2.67 -0.71 -1.10 
p 0.012 <0.001 0.164 0.137 <0.001 0.319 0.004 0.238 0.137 

COS 25.0% 25.0% 14.3% 66.7% 44.1% 17.9% 9.7% 21.7% 75.0% 
RCMP 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

p̂ 0.150 0.150 0.074 0.333 .0283 0.095 0.054 0.156 0.500 
Z -1.88 -1.88 -2.32 -1.732 -6.02 -2.78 -1.78 -2.43 -2.45 
p 0.030 0.030 0.010 0.042 <0.001 0.003 0.038 0.007 0.007 

COS 25.0% 25.0% 14.3% 66.7% 44.1% 17.9% 9.7% 21.7% 75.0% 
ICBC 58.3% 75.0% 37.1% 0.0% 45.8% 43.6% 29.0% 34.8% 0.0% 

p̂ 0.500 0.500 0.265 0.333 0.576 0.324 0.214 0.406 0.500 
Z -1.79 -2.45 -2.20 -1.732 -0.21 -2.48 -1.95 -1.08 -2.45 
p 0.037 0.007 0.014 0.042 0.416 0.007 -1.95 0.140 0.007 

RCMP 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
ICBC 58.3% 75.0% 37.1% 0.0% 45.8% 43.6% 29.0% 34.8% 0.0% 

p̂ 0.350 0.375 0.191 ; 0.293 0.230 0.161 0.250 ; 
Z -3.28 -3.79 -4.01 ; -6.18 -4.7 -3.27 -3.27 ; 
p <0.001 <0.001 <0.001 ; <0.001 <0.001 <0.001 <0.001 ; 

 

Elk 

 
26-1148 27-1563 29-all 35-1548 37-1518 37-3710 37-3720 39-1563 118-1543 

n 0 0 65 0 1 0 0 0 0 

WARS ; ; 50.7% ; 0.0% ; ; ; ; 
COS ; ; 11.3% ; 100% ; ; ; ; 

p̂ ; ; 0.338 ; 0.500 ; ; ; ; 
Z ; ; -5.19 ; -1.41 ; ; ; ; 
p ; ; <0.001 ; 0.079 ; ; ; ; 

WARS ; ; 50.7% ; 0.0% ; ; ; ; 
RCMP ; ; 0.0% ; 0.0% ; ; ; ; 

p̂ ; ; 0.277 ; ; ; ; ; ; 
Z ; ; -7.06 ; ; ; ; ; ; 
p ; ; <0.001 ; ; ; ; ; ; 

WARS ; ; 50.7% ; 0.0% ; ; ; ; 
ICBC ; ; 38.0% ; 0.0% ; ; ; ; 

p̂ ; ; 0.485 ; ; ; ; ; ; 
Z ; ; -1.58 ; ; ; ; ; ; 
p ; ; 0.057 ; ; ; ; ; ; 

COS ; ; 11.3% ; 100% ; ; ; ; 
RCMP ; ; 0.0% ; 0.0% ; ; ; ; 

p̂ ; ; 0.062 ; 0.500 ; ; ; ; 
Z ; ; -2.92 ; -1.41 ; ; ; ; 
p ; ; 0.002 ; 0.079 ; ; ; ; 

COS ; ; 11.3% ; 100% ; ; ; ; 
ICBC ; ; 38.0% ; 0.0% ; ; ; ; 

p̂ ; ; 0.269 ; 0.500 ; ; ; ; 
Z ; ; -3.76 ; -1.41 ; ; ; ; 
p ; ; <0.001 ; 0.079 ; ; ; ; 

RCMP ; ; 0.0% ; 0.0% ; ; ; ; 
ICBC ; ; 38.0% ; 0.0% ; ; ; ; 

p̂ ; ; 0.208 ; ; ; ; ; ; 
Z ; ; -58.84 ; ; ; ; ; ; 
p ; ; <0.001 ; ; ; ; ; ; 
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Caribou 

 
26-1148 27-1563 29-all 35-1548 37-1518 37-3710 37-3720 39-1563 118-1543 

n 0 0 0 0 1 0 0 2 0 

WARS ; ; ; ; 0.0% ; ; 50.0% ; 
COS ; ; ; ; 0.0% ; ; 0.0% ; 

p̂ ; ; ; ; ; ; ; 0.250 ; 
Z ; ; ; ; ; ; ; -1.15 ; 
p ; ; ; ; ; ; ; 0.124 ; 

WARS ; ; ; ; 0.0% ; ; 50.0% ; 
RCMP ; ; ; ; 0.0% ; ; 0.0% ; 

p̂ ; ; ; ; ; ; ; 0.250 ; 
Z ; ; ; ; ; ; ; -1.15 ; 
p ; ; ; ; ; ; ; 0.124 ; 

WARS ; ; ; ; 0.0% ; ; 50.0% ; 
ICBC ; ; ; ; 100% ; ; 50.0% ; 

p̂ ; ; ; ; 0.500 ; ; 0.500 ; 
Z ; ; ; ; -1.41 ; ; 0 ; 
p ; ; ; ; 0.079 ; ; 0.500 ; 

COS ; ; ; ; 0.0% ; ; 0.0% ; 
RCMP ; ; ; ; 0.0% ; ; 0.0% ; 

p̂ ; ; ; ; ; ; ; ; ; 
Z ; ; ; ; ; ; ; ; ; 
p ; ; ; ; ; ; ; ; ; 

COS ; ; ; ; 0.0% ; ; 0.0% ; 
ICBC ; ; ; ; 100% ; ; 50.0% ; 

p̂ ; ;; ; ; 0.500 ; ; 0.25 ; 
Z ; ; ; ; -1.41 ; ; -1.15 ; 
p ; ; ; ; 0.079 ; ; 0.124 ; 

RCMP ; ; ; ; 0.0% ; ; 0.0% ; 
ICBC ; ; ; ; 100% ; ; 50.0% ; 

p̂ ; ; ; ; 0.500 ; ; 0.25 ; 
Z ; ; ; ; -1.41 ; ; -1.15 ; 
p ;  ; ; 0.079 ; ; 0.124 ; 
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Appendix 7. Percent of BtWVCs by species, by agency, for all highways, from January 1, 2004 to 

November 30, 2013. 

Species Deer Moose Bear Elk Caribou No ID 

BtWVCs (n) 1,529 1,038 159 66 3 179 

WARS 42.1 33.5 32.6 50.0 33.3 0.0 

COS 6.7 14.5 26.1 12.5 0.0 0.5 

CIS (RCMP) 0.0 0.0 0.0 0.0 0.0 100.0 

ICBC 51.2 52.0 41.3 37.5 66.7 3.5 

Total 100 100 100 100 100 100 

 

 

Appendix 8. Percent of discrete WVCs (n=3,484) by species, by agency, for all highways, from January 1, 

2004 to November 30, 2013. 

 
WARS COS CIS (RCMP) ICBC 

Discrete WVCs (n) 1,194 350 355 1,585 

Deer 57.6 31.4 0.0 52.7 

Moose 33.3 49.1 0.0 38.9 

Bear 5.9 16.3 0.0 5.7 

Elk 3.0 2.6 0.0 1.7 

Caribou 0.1 0.0 0.0 0.1 

Unidentified 0.0 0.6 100 0.8 

Total 100 100 100 100 
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Appendix 9. Summary of missing animal occurrences from COS Northern Region (2011 to 2013) 

  
Carcass removed Carcass 

unrecoverable 
  

  
By others By CO     

 
  RCMP Public Trapper 

Wolf 
bait or 
other 

predator 
control 

Meat 
list 

First 
Nation 

use 

CWD 
testing 

or 
necropsy 

Dump 
site 

Reasons 
unknown 

Cannot 
be 

reached 

Pulled 
off road 

Total 
by 

species 

Total 
by 

year 

2011 
n=297 

Moose 
  

1 2 13 5 
 

1   
 

1 23 

35 Deer 
  

2 1 3 
 

1 3   
 

  10 

Bear               2       2 

2012 
n≈446 

Moose 
 

2 2 2 5 3 1 9   
 

7 31 
 

Deer 1 3 4 9 7 1 1 13 1 
 

3 43 

80 Bear 
  

  
    

3   
 

  3 

Elk   1           0   1 1 3 

2013 
n≈250 

Moose 
 

1 3 4 5 2 
 

10   1 2 28 

76 
Deer 

  
4 5 3 

 
1 26   

 
3 42 

Bear  
  

  
    

4   
 

  4 

Elk               2       2 

               

Total 
2011 to 

2013 

Moose 0 3 6 8 23 10 1 20   1 10 82 

191 
Deer 1 3 10 15 13 1 3 42 1 

 
6 95 

Bear  
  

  
    

9   
 

  9 

Elk   1           2   1 1 5 

Total   1 7 16 23 36 11 4 73 1 2 17 191   

%  0.5% 3.7% 8.3% 77.5% 1.0% 8.9%   

 

These data were compiled from a cursory examination of ECC reports of WVCs that occurred on numbered highways and roads in northern BC (not our project 

highways). These data are included here to provide an example of the situations whereby animals may be killed in WVCs, but the carcasses are not available to 

the maintenance contractor. These carcass removals occurred in all areas of northern BC, but at least one third of the total originated in the Peace region.  

The n value is an approximation of the number of WVC complaints listed in the HWCR for the COS Northern Region. 



Underreporting on Northern BC Highways  53 

Appendix 10. List of Acronyms 

AADT  Annual Average Daily Traffic  

BC MOE BC Ministry of Environment 

BC MOTI BC Ministry of Transportation and Infrastructure  

BtWVCs  Baseline total number of known WVCs in the union dataset 

CIS (RCMP) Collision Information System - database managed by BC MOTI, police-attended collisions  

COS  BC Conservation Officer Service  

ECC  Emergency Call Centre – coordinates wildlife-related calls reported to COS 

HWCR  Human Wildlife Conflict Report - database managed by COS 

ICBC   Insurance Corporation of British Columbia  

LKI  Landmark Kilometre Inventory - highway location system, managed by BC MOTI 

RAPP  Report All Polluters and Poachers - reporting hotline for assorted wildlife-related issues 

RCMP   Royal Canadian Mounted Police 

RFI  Resource Feature Inventory, highway location system - managed by BC MOTI 

TAS  Traffic Accident System - database managed by ICBC 

WARS  Wildlife Accident Reporting System - database managed by BC MOTI 

WVCs  Wildlife vehicle collisions 


