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SAFETY POLICY STATEMENT 

All operations will comply with all applicable Territorial guidelines other specified safety 

protocol’s and/or operating procedure specified by the site owner and/or operator and will be 

conducted in a safe and professional manner.  No site work will be undertaken prior to the 

safety meeting will be conducted on the site prior to commencement of work. 

Site Name Dump Site 1 – Sylvia Grinnel Park Dump (West 40) 

Site Location Southwest of old airstrip, Iqaluit Airport, Iqaluit, Nunavut 

Site Description Scrap metal dump site, landfill area, and downstream ponding areas 

Owner/Operator Transport Canada 

*SITE MAP ATTACHED* 

LOCAL EMERGENCY AND PROJECT TELEPHONE NUMBERS 
I

EMERGENCY NUMBERS Name Telephone Number 

Hospital Baffin Regional Hospital (867) 979-7300 

Ambulance Iqaluit Dispatch Center (867) 979-5662 

Police RCMP (867) 899-8832 

Fire Same as Ambulance (867) 979-5662 

UTILITY EMERGENCY NUMBERS 

   

   

   

PROJECT PERSONNEL NUMBERS 

Site Health and Safety Officer Ryan Fletcher Office: (613) 721-0555 

Project Manager 
Richard Wells (Vancouver)/ 
Steve Livingstone (Ottawa) 

Office: (613) 721-0555 (Ottawa) 
Office: (604) 632-9941 (Vancouver) 
Cell (S. Livingstone): 613-791-8515 
Cell (R. Wells): 778-834-0447 

Site Contact 

Client Contacts PWGSC: Andrew Smith PWGSC: Office: (250) 363-8441 

Regulatory Agency 
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EMERGENCY ROUTES 

Route from off-site property to hospital

Head north on Hubbard to Akilliq, continue straight ahead on Akkiliq 
to Mivvik, turn right (east) on Mivvik. Follow Mivvik to the “four 
corners” continue straight through (the road now turns into 
Niaqunngusiariaq).  The Hospital is on the left (west) side of the 
road (0.4 km past the four corners) 

*HOSPITAL LOCATION MAP ATTACHED* 

PERSONAL PROTECTIVE EQUIPMENT 

Hard hat  Steel toed boots  

Safety glasses  Visible vest  

Hearing protection (as 

required)
 

Respirator (as 

required)
 

Fire retardant coveralls  

SAFETY EQUIPMENT 

Fire extinguisher  First aid kit  

Eye wash  Kill switch  

Note: Fire Extinguisher and First Aid Kit supplied by excavation contractor. 

POTENTIAL CONTAMINANTS OF CONCERN 

Petroleum Hydrocarbons, PAHs, metals, PCBs, VOCs 

Hazard dermal contact, and inhalation 

Mitigation Wear the appropriate protective equipment and avoid skin contact with soil  

samples. 

SCOPE OF WORK AND HEALTH AND SAFETY RESPONSIBILITY 

Scope of Work 

Test pitting (excavator and hand). 

Gather soil samples from test pits and collect soil/sediment/water samples. 
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Survey (horizontally) in the test pit, surface water, and sediment locations. 

Responsibilities

The Site Health and Safety Officer will implement the Plan.  He/She has the authority to stop work 

or prohibit any personnel from working on the site at any time for not complying with any aspect 

of the Plan. 

The Subcontractor Field Supervisor is directly responsible for implementing the Plan for his/her 

own employees. 

Each person on the site has responsibility for their own health and safety, as well as, assisting 

others in carrying out the Plan.  Any person observed to be in violation of the Plan should be 

assisted in complying with the Plan, or reported to the Site Health and Safety Officer or the 

Subcontractor Field Supervisor. 

Any site personnel may shut down field activities if there is a real or perceived immediate danger 

to life or health. 
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SITE HAZARDS AND MITGATION 

TYPE OF HAZARD DESCRIPTION OF HAZARD MITIGATION YES NO

Overhead Hazards 

Overhead power lines 

<Contractor> locate and 

ensure equipment 

maintains safe distance 

!  

Underground Hazards Water and storm lines and 

High Pressure Gas and 

Fluid lines 

Do not excavate until all 

utilities have been 

located 

!  

Equipment Hazards 

Trucks

Stay out of equipment 

work zone or inform the 

operator before entering 

work zone.  

 !

Drilling Hazards 
No drilling to be 

conducted 
NA !  

Excavation Hazards 
No underground utilities 

expected 
NA !  

Machinery Hazards 

Excavation equipment 

Stay out of equipment 

work zone or inform the 

operator before entering 

work zone. Discuss hand 

signals and approach 

protocols with operator 

 !

Heat Exposure Warm temperatures are 

not very likely during the 

project duration. 

If temperatures are warm 

use sunscreen and drink 

fluids to prevent 

dehydration. 

 !

Cold Exposure 
Cold temperatures or 

raining

Dress appropriately; take 

frequent breaks as 

needed to stay warm. Do 

not work in wet clothing 

 !

Electrical Hazards 

None expected NA !  

Oxygen Deficiency 
!  

Noise Hazards 

Trucks
Wear proper personal 

protective equipment 
 !

Ionizing Radiation 
!  

Non-Ionizing Radiation 
!  

Fire/Explosion Hazards 
Drilling abandoned fuel 

tanks, or pipelines.  

Conduct utility locates 

prior to drilling 
 !
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TYPE OF HAZARD DESCRIPTION OF HAZARD MITIGATION YES NO

Chemical Hazards  Petroleum Hydrocarbons, 

metals, PAHs 

Wear personal protective 

equipment at all times 

during field investigations 
 !

Other (please specify) 
!  

Holes/Ditches 

Open excavations   !

Steep Grades 
!  

Slippery Surfaces 
!  

Uneven Terrain 
!  

Unstable Surfaces 

 !

Elevated Work Surfaces 

 !

Shoring/Scaffolding 

    

Public Risk 
!  

Vehicular 
!  
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POTENTIAL WASTE GENERATION 

Waste Generation (Types and Quantities Expected) TO BE DETERMINED (GROUND WATER 

DISSPOSAL MAY BE REQUIRED

TYPE QUANTITY TYPE QUANTITY TYPE QUANTITY 

      

Other (describe) 

CHARACTERISTICS EXPECTED 

Waste Generation (Types and Quantities Expected) 

TYPE QUANTITY TYPE QUANTITY 

Corrosive    

Reactive    

Toxic    

Other (describe) 

PACKAGING REQUIREMENT FOR WASTE MATERIAL EXPECTED 

Open head 55 gallon drum  

Closed head 55 gallon drum  

Overpack drum  

Baker tanks  

Lined waste bins  

Other (Specify)  

DISPOSAL AND/OR TREATMENT METHODS PROPOSED 
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The person signing will be responsible for 

characterizing, packaging, labelling, storing 

and disposing of suspected or known waste 

Signature 

RISKS FROM THE PUBLIC 

This section is for any personal risks from the public at secluded site, high profile sites etc. 

UNDERGROUND AND OVERHEAD UTILITIES AND INSTALLATIONS 

Utility locate undertaken   Yes ! No Information attached ! Yes   No 

Private locate undertaken   Yes ! No Information attached ! Yes   No 

Sewer mains ! Yes ! No ! n/a 

Water mains !Yes ! No ! n/a 

Underground telecommunications and telephone utilities ! Yes ! No ! n/a 

Cable utilities ! Yes ! No ! n/a 

Electrical utilities ! Yes ! No ! n/a 

Gas mains ! Yes ! No ! n/a 

"

"

Steam heat mains ! Yes ! No ! n/a 

Transit utilities ! Yes ! No ! n/a 

Street lights and traffic signals incl. connections and appurtenances ! Yes ! No ! n/a 

All pipes, cables, valves, and all facilities associated ! Yes ! No ! n/a 

Equipment incidental thereto located in the roads ! Yes ! No ! n/a 

Location cleared by Site Owner/Operator    Yes  ! No"

Name of Locator  

Hazard

Mitigation Do not drill/excavate where utilities are located (maintain proper  

clearance from utilities). 





APPENDIX F 

CERTIFIED LABORATORY REPORTS 

(INTENTIONALLY LEFT BLANK) 



APPENDIX G 

NCS SCORING 



CCME National Classification System for Contaminated Sites (2008)

Subject Site:
Vehicle Dump and Community Landfill

Civic Address: 
(or other description of location)

Site Common Name :
(if applicable)

Site Owner or Custodian: 
(Organization and Contact 

Person)

Legal description or

metes and bounds: 

Approximate Site area:

PID(s) :

(or Parcel Identification 

Numbers [PIN] if untitled Crown 

land)

Latitude:

Longitude:

    63 degrees  44 min 14.129 secs

    68 degrees   33 min 22.739 secs

UTM

Coordinate:

   Northing 7067812.69

   Easting  521904.94

Current: Landfill and vehicle dump

Proposed: None

Site Plan

Provide a brief description 

of the Site:

Sylvia Grinnell Park Dump (West 40 - Dump Site # 1)

667 (Lot 16, Group 1087, Plan 58311, CLSR 1216 LTO)

7.25 Ha (72,500)

Transport Canada

Summary of Site Conditions:

To delineate the bounds of the Site a site plan MUST be attached. The plan must be drawn to scale 

indicating the boundaries in relation to well-defined reference points and/or legal descriptions.

Delineation of the contamination should also be indicated on the site plan.

Sylvia Grinnell Park Dump (West 40 - Dump Site # 1) is located in Iqaluit, Nunavut - 1.7 km from the City on 

the southwestern extent of an ex-military runway.

Please refer to attached site plan for location. 

The site currently contains no buildings (structures). The site contains one military/municipal landfill (partially 

capped) and a vehicle dump (un-capped). The site borders Sylvia Grinnell Territorial Park and Sylvia 

Grinnell River.  There are several small ponded areas downgradient of the landfill area and vehicle dump.

Centre of site:
(provide latitude/longitude or 

UTM coordinates)

Site Land Use:

West 40 area on the border of Sylvia Grinnell Park, 1.7 km southwest of the City of Iqaluit. At the far 

southwestern extent of the old US military runway.

CCME National Classification System for Contaminated Sites
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CCME National Classification System for Contaminated Sites (2008)

Summary of Site Conditions:

Affected media and 

Contaminants of Potential 

Concern (COPC): 

Please fill in the "letter" that best describes the level of information available for the site being assessed

Site Letter Grade C

If letter grade is F, do not continue, you must have a minimum of a Phase I Environmental Site Assessment or equivalent.

Scoring Completed By:

Date Scoring Completed: 04-Feb-09

Affected media consists of soil, surface water, sediment, and vegetation. Contaminants of concern are 

Metals, PCBs, VOC, PAHs, pesticides, and PHCs. Metal impacts were found throughout the site and the 

remaining COCs were found in discrete areas on site.

Ryan Fletcher, C.Tech, CEPIT

CCME National Classification System for Contaminated Sites
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CCME National Classification System (2008)

(I) Contaminant Characteristics
Vehicle Dump and Community Landfill

Definition Score

Rationale for Score 

(document any assumptions, reports, or site-specific 

information; provide references)

Method of Evaluation

1. Residency Media (replaces physical state)

Which of the following residency media are known (or 

strongly suspected) to have one or more exceedances of 

the applicable CCME guidelines?

yes = has an exceedance or strongly suspected to have an 

exceedance

no = does not have an exceedance or strongly suspected 

not to have an exceedance

A. Soil Yes

Yes 2

No

Do Not Know ---

B. Groundwater Do Not Know

Yes ---

No

Do Not Know 1

C. Surface water Yes

Yes 2

No

Do Not Know ---

D. Sediment Yes

Yes 2

No

Do Not Know ---

"Known" -score 6

"Potential" - score 1

2. Chemical Hazard

What is the relative degree of chemical hazard of the 

contaminant in the list of hazard rankings proposed by the 

Federal Contaminated Sites Action Plan (FCSAP)?
High

High

Medium

Low
Do Not Know

"Known" -score 8

"Potential" - score
---

3. Contaminant Exceedence Factor

What is the ratio between the measured contaminant 

concentration and the applicable CCME guidelines (or other 

"standards")?

High (>100x)

Mobile NAPL

High (>100x)

Medium (10x to 100x)

Low (1x to 10x)

Do Not Know

"Known" -score 6

"Potential" - score ---

Metal parameters (copper, lead, and cadmium), 

hydrocarbon parameters (F2, F3, and F4), PCBs, and 

PAHs above the CCME guidelines in soil.  Metals 

parameters (aluminum, cadmium, copper, lead, and 

zinc) and VOC (trichloroethylene) were identified above 

the CCME guideline in  surface water samples.  Metals 

parameters (arsenic, cadmium, chromium, copper, 

lead, and zinc), PCBs, and Pesticides were identified 

above the CCME guidline in sediment samples. Metals 

parameters (Iron and sodium) were identified in 

exeedance of MOE guidelnes in vegetation samples 

collected.

Due to the remotness of the site location and presence 

of bedrock, groundwater sampling was not completed.

PCBs were detected in soil and sediments. PAHs 

(Benzo(a)anthracene, Benzo(a)pyrene, and

Benzo(b)fluoranthene) and Metals (cadmium) were 

detected in soils. VOC (trichloroethylene) and Metals 

(cadmium and lead) were detected in surface water. 

Pesticides (DDT, DDE, DDD) and Metals (arsenic and 

lead) were detected in sediment. Under the Contaminant 

Hazard Rankings List, the above mentioned chemicals are 

rated as "high" chemical hazards.

F3 concentrations were detected at 44,400 ug/g and the lowest 

applicable CCME - CWS criteria for residential/parkland is 300 ug/g

This exceedance is greater than 100X the applicable criteria.

An increasing number of residency media containing 

chemical exceedances often equates to a greater potential 

risk due to an increase in the number of potential exposure 

pathways.

The relative degree of chemical hazard should be selected based on the most hazardous 

contaminant known or suspected to be present at the site.

The degree of hazard has been defined by the Federal Contaminated Sites Action Plan 

(FCSAP) and a list of substances with their associated hazard (Low, Medium and High) ha

been provided as a separate sheet in this file.

See Attached Reference Material for Contaminant Hazard Rankings.

Hazard as defined in the revised NCS pertains to the 

physical properties of a chemical which can cause harm. 

Properties can include toxic potency, propensity to 

biomagnify, persistence in the environment, etc. Although 

there is some overlap between hazard and contaminant 

exceedance factor below, it will not be possible to derive 

contaminant exceedance factors for many substances 

which have a designated chemical hazard designation, but 

don't have a CCME guideline. The purpose of this category 

is to avoid missing a measure of toxic potential.

The overall score is calculated by adding the individual scores from each residency media 

(having one or more exceedance of the most conservative media specific and land-use 

appropriate CCME guideline).

Summary tables of the Canadian Environmental Quality Guidelines for soil, water (aquatic 

life, non-potable groundwater environments, and agricultural water uses) and sediment are 

available on the CCME website at 

http://www.ccme.ca/publications/ceqg_rcqe.html?category_id=124.

For potable groundwater environments, guidelines for Canadian Drinking Water Quality (for 

comparison with groundwater monitoring data) are available on the Health Canada website 

at http://www.hc-sc.gc.ca/ewh-semt/pubs/water-eau/doc_sup-appui/sum_guide-

res_recom/index_e.html.

Notes

Ranking of contaminant "exceedance" is determined by comparing contaminant 

concentrations with the most conservative media-specific and land-use appropriate 

CCME  environmental quality guidelines.Ranking should be based on contaminant with 

greatest exceedance of CCME guidelines.

Ranking of contaminant hazard as high, medium and low is as follows:

High = One or more measured contaminant concentration is greater than 100 X appropriate 

CCME guidelines

Medium = One or more measured contaminant concentration is 10 - 99.99 X appropriate 

CCME guidelines

Low = One or more measured contaminant concentration is 1 - 9.99 X appropriate CCME 

guidelines

Mobile NAPL = Contaminant is a non-aqueous phase liquid (i.e., due to its low solubility, it 

does not dissolve in water, but remains as a separate liquid) and is present at a sufficiently 

high saturation (i.e., greater than residual NAPL saturation) such that there is significant 

potential for mobility either downwards or laterally.

Other standards may include local background concentration or published toxicity 

benchmarks.

Results of toxicity testing with site samples can be used as an alternative. 

This approach is only relevant for contaminants that do not biomagnify in the food web, 

since toxicity tests would not indicate potential effects at higher trophic levels. 

High = lethality observed. 

Medium = no lethality, but sub lethal effects observed. 

Low = neither lethal nor sub lethal effects observed.

In the event that elevated levels of a material with no 

associated CCME guidelines are present, check provincial 

and USEPA  environmental criteria. 

Hazard Quotients (sometimes referred to as a screening 

quotient in risk assessments) refer to the ratio of measured 

concentration to the concentration believed to be the 

threshold for toxicity. A similar calculation is used here to 

determine the contaminant exceedance factor (CEF). 

Concentrations greater than one times the applicable 

CCME guideline (i.e., CEF=>1) indicate that risks are 

possible. Mobile NAPL has the highest associated score (8

because of its highly concentrated nature and potential for 

increase in the size of the impacted zone.

CCME National Classification System for Contaminated Sites
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CCME National Classification System (2008)

(I) Contaminant Characteristics
Vehicle Dump and Community Landfill

Definition Score

Rationale for Score 

(document any assumptions, reports, or site-specific 

information; provide references)

Method of Evaluation Notes

4. Contaminant Quantity (known or strongly suspected)

What is the known or strongly suspected quantity of all 

contaminants?

2 to 10 ha or 1000 to 

5000 m3

>10 hectare (ha) or 5000 m
3

2 to 10 ha or 1000 to 5000 m
3

<2 ha or 1000 m
3

Do Not Know

"Known" -score 6

"Potential" - score ---

5. Modifying Factors

Yes

Yes 2

No

Do Not Know

---

Are there contaminants present that could cause damage to

utilities and infrastructure, either now or in the future, given 

their location?

No

Yes 0

No

Do Not Know ---

How many different contaminant classes have 

representative CCME guideline exceedances?
five or more

one 3

two to four

five or more

Do Not Know ---

"Known" - Score 5

"Potential" - Score ---

Contaminant Characteristic Total

Raw Total Scores- "Known" 31

Raw Total Scores- "Potential" 1

Raw Combined Total Scores 32

Total Score (Raw Combined / 40 * 33) 26.4

Persistent chemicals were identified on site. PCBs and pesticides 

were identified through chemical analysis of soil and sediments.

Impacts identified throughout the site along drainage pathways. 

Approximately 5 Ha of impacted area.

Examples of Persistent Substances are provided in 

attached Reference Materials

A larger quantity of a potentially toxic substance can result 

in a larger frequency of exposure as well as a greater 

probability of migration, therefore, larger quantities of these 

substances earn a higher score.

For the purposes of the revised NCS ranking system, the following chemicals represent 

distinct chemical "classes": inorganic substances (including metals), volatile petroleum 

hydrocarbons, light extractable petroleum hydrocarbons, heavy extractable petroleum 

hydrocarbons, PAHs, phenolic substances, chlorinated hydrocarbons, halogenated 

methanes, phthalate esters, pesticides.

Refer to the Reference Material sheet for a list of example 

substances that fall under the various chemical classes.

This is an abandoned site.  There are no utilities and all 

infrastructures are removed.

Metals, PHC, PAH, PCB, Pesticides were identified on site.

Does the chemical fall in the class of persistent chemicals 

based on its behavior in the environment?

Persistent chemicals, e.g., PCBs, chlorinated pesticides etc. either do not degrade or take 

longer to degrade, and therefore may be available to cause effects for a longer period of 

time. Canadian Environmental Protection Act (CEPA) classifies a chemical as persistent 

when it has at least one of the following characteristics:

(a) in air,

(i) its half-life is equal to or greater than 2 days, or

(ii) it is subject to atmospheric transport from its source to a

remote area;

(b) in water, its half-life is equal to or greater than 182 days;

(c) in sediments, its half-life is equal to or greater than

365 days; or

(d) in soil, its half-life is equal to or greater than 182 days.

This list does not include metals or metalloids, which in their elemental form do not degrad

However metals and metalloids form chemical species in the environment, many of which 

are not readily bioavailable.

Some contaminants may react or absorb into underground 

utilities and infrastructure. For example, organic solvents 

may degrade some plastics, and salts could cause 

corrosion of metal.

Measure or estimate the area or quantity of total contamination(i.e, all contaminants known

or strongly suspected to be present on the site). The "Area of Contamination"is defined as

the area or volume of contaminated media (soil, sediment, groundwater, surface water)

exceeding appropriate environmental criteria.

CCME National Classification System for Contaminated Sites
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CCME National Classification System (2008)

(II) Migration Potential (Evaluation of contaminant migration pathways)

Vehicle Dump and Community Landfill

Definition Score
Rationale for Score 

(document any assumptions, reports, or site-specific information; provide references)

Method Of Evaluation Notes

1. Groundwater Movement

A. Known COPC exceedances and an operable groundwater pathway 

within and/or beyond the property boundary.

i) For potable groundwater environments, 1) groundwater 

concentrations exceed background concentrations and 1X the 

Guideline for Canadian Drinking Water Quality (GCDWQ) or 2) there is 

known contact of contaminants with groundwater, based on physical 

evidence of groundwater contamination.

For non-potable environments (typically urban environments with 

municipal services), 1) groundwater concentrations exceed 1X the 

applicable non potable guidelines or modified generic guidelines (which 

exclude ingestion of drinking water pathway) or 2) there is known 

contact of contaminants with groundwater, based on physical evidence 

of groundwater impacts.

12

ii) Same as (i) except the information is not known but strongly

suspected based on indirect observations.
9

iii) Meets GCDWQ for potable environments; meets non-potable 

criteria or modified generic criteria (excludes ingestion of drinking water 

pathway) for non-potable environments 

or

Absence of groundwater exposure pathway (i.e., there is no aquifer 

(see definition at right) at the site or there is an adequate isolating layer 

between the aquifer and the contamination, and within 5 km of the site 

there are no aquatic receiving environments and the groundwater does 

not daylight).

0

Go to Potential

9

Score 9

B. Potential for groundwater pathway.

a. Relative Mobility
Organics                                           Metals with higher mobility   Metals with higher mobility

Koc (L/kg)                                             at acidic conditions            at alkaline conditions

High 4 Koc < 500 (i.e., log Koc < 2.7)                                 pH < 5                              pH > 8.5

Moderate 2 Koc = 500 to 5000 (i.e., log Koc = 2.7 to 3.7)         pH = 5 to 6                        pH = 7.5 to 8.5

Low 1 Koc = 5,000 to 100,000 (i.e., log Koc = 3.7 to 5)         pH > 6                           pH < 7.5

Insignificant 0 Koc > 100,000 (i.e., log Koc > 5)

Do Not Know 2

Do Not Know

Score 2

b. Presence of engineered sub-surface containment?

No containment 3

Partial containment 1.5

Full containment 0

Do Not Know 1.5

Do Not Know

Score 1.5

c. Thickness of confining layer over aquifer of concern or groundwate

exposure pathway

3 m or less including no confining layer or discontinuous confining 

layer
1

3 to 10 m 0.5

> 10 m 0

Do Not Know 0.5

Do Not Know

Score 0.5

d. Hydraulic conductivity of confining layer

>10
-4

 cm/s or no confining layer 1

10
-4

 to 10
-6

 cm/s 0.5

<10
-6

 cm/s 0

Do Not Know 0.5

Do Not Know

Score 0.5

NOTE:  If a score is assigned here for Known COPC Exceedances, then you can 

skip Part B (Potential for groundwater pathway) and go to Section 2 (Surface Water Pathway)

The 1992 NCS rationale evaluated the off-site migration as a regulatory issue. The exposure 

assessment and classification of hazards should be evaluated regardless of the property 

boundaries.

Someone experienced must provide a thorough description of the sources researched to 

determine the presence/absence of a groundwater supply source in the vicinity of the 

contaminated site. This information must be documented in the NCS Site Classification 

Worksheet including contact names, phone numbers, e-mail correspondence and/or 

reference maps/reports and other resources such as internet links.

Note that for potable groundwater that also daylights into a nearby surface water body, the 

more stringent guidelines for both drinking water and protection of aquatic life should be 

considered.

Selected References

Potable Environments

Guidelines for Canadian Drinking Water Quality: www.hc-sc.gc.ca/ewh-semt/pubs/water-

eau/doc_sup-appui/sum_guide-res_recom/index_e.html

Non-Potable Environments

Canadian Water Quality Guidelines for Protection of Aquatic Life. CCME. 1999

www.ccme.ca

Compilation and Review of Canadian Remediation Guidelines, Standards and 

Regulations. Science Applications International Corporation (SAIC Canada), 

report to Environment Canada, January 4, 2002.

Reference: US EPA Soil Screening Guidance (Part 5 - Table 39)

If a score of zero is assigned for relative mobility, it is still recommended that the following 

sections on potential for groundwater pathway be evaluated and scored.  Although the Koc of 

an individual contaminant may suggest that it will be relatively immobile, it is possible that, 

with complex mixtures, there could be enhanced mobility due to co-solvent effects.

Therefore, the Koc cannot be relied on solely as a measure of mobility.  An evaluation of 

other factors such as containment, thickness of confining layer, hydraulic conductivities and 

precipitation infiltration rate are still useful in predicting potential for groundwater migration, 

even if a contaminant is expected to have insignificant mobility based on its chemistry alone. 

Impacts to surface water are strongly suspected. Evidence of discharge seeps and migration along 

fractures in bedrock. There is an environmental receptor (Sylvia Grinnell River) > 5 km from the site 

and the contaminants do "daylight" and  groundwater would discharge into shallow ponds and Sylvia 

Grinnell River.  No known potable goundwater sources in the vicinity of the site.

Review chemical data and evaluate groundwater quality. 

The evaluation method concentrates on 1) a potable or non-potable groundwater environment; 2) the 

groundwater flow system and its potential to be an exposure pathway to known or potential receptors 

An aquifer is defined as a geologic unit that yields groundwater in usable quantities and drinking water 

quality. The aquifer can currently be used as a potable water supply or could have the potential for u

in the future. Non-potable groundwater environments are defined as areas that are serviced with a 

reliable alternative water supply (most commonly provided in urban areas). The evaluation of a non-

potable environment will be based on a site specific basis. 

Physical evidence includes significant sheens, liquid phase contamination, or contaminant saturated 

soils.

Seeps and springs are considered part of the groundwater pathway. 

In Arctic environments, the potability and evaluation of the seasonal active layer (above the 

permafrost) as a groundwater exposure pathway will be considered on a site-specific basis.

Review the existing engineered systems or natural attenuation processes for the site and determine if 

full or partial containment is achieved. 

Full containment is defined as an engineered system or natural attenuation processes, monitored as 

being effective, which provide for full capture and/or treatment of contaminants. All chemicals of 

concern must be contained for “Full Containment” scoring. Natural attenuation must have sufficient 

data, and reports cited with monitoring data to support steady state conditions and the attenuation 

processes. If there is no containment or insufficient natural attenuation process, this category is 

evaluated as high. If there is less than full containment or if uncertain, then evaluate as medium. In 

Arctic environments, permafrost will be evaluated, as appropriate, based on detailed evaluations, 

effectiveness and reliability to contain/control contaminant migration. 

The term "confining layer" refers to geologic material with little or no permeability or hydraulic 

conductivity (such as unfractured clay); water does not pass through this layer or the rate of 

movement is extremely slow.

Measure the thickness and extent of materials that will impede the migration of contaminants to the 

groundwater exposure pathway.

The evaluation of this category is based on:

1) The presence and thickness of saturated subsurface materials that impede the vertical migration of 

contaminants to lower aquifer units which can or are used as drinking water sources or

2) The presence and thickness of unsaturated subsurface materials that impede the vertical migration 

of contaminants from the source location to the saturated zone (e.g., water table aquifer, first 

hydrostratigraphic unit or other groundwater pathway).

Someone experienced must provide a thorough description of the sources researched to 

determine the containment of the source at the contaminated site. This information must be 

documented in the NCS Site Classification Worksheet including contact names, phone 

numbers, e-mail correspondence and/or reference maps, geotechnical reports or natural 

attenuation studies and other resources such as internet links.

Selected Resources:

United States Environmental Protection Agency (USEPA) 1998. Technical Protocol for 

Evaluating Natural Attenuation of Chlorinated Solvents in Groundwater. EPA/600/R-98/128.

Environment Canada – Ontario Region – Natural Attenuation Technical Assistance Bulletins 

(TABS) Number 19 –21.

Determine the nature of geologic materials and estimate hydraulic conductivity from published material 

(or use "Range of Values of Hydraulic Conductivity and Permeability" figure in the Reference Material 

sheet). Unfractured clays should be scored low.  Silts should be scored medium.  Sand, gravel should 

be scored high.  The evaluation of this category is based on:

1) The presence and hydraulic conductivity (“K”) of saturated subsurface materials that impede the 

vertical migration of contaminants to lower aquifer units which can or are used as a drinking water 

source, groundwater exposure pathway or

2) The presence and permeability (“k”) of unsaturated subsurface materials that impede the vertical 

migration of contaminants from the source location to the saturated water table aquifer, first 

hydrostratigraphic unit or other groundwater pathway. 
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CCME National Classification System (2008)

(II) Migration Potential (Evaluation of contaminant migration pathways)

Vehicle Dump and Community Landfill

Definition Score
Rationale for Score 

(document any assumptions, reports, or site-specific information; provide references)

Method Of Evaluation Notes

B. Potential for groundwater pathway.

e. Precipitation infiltration rate 

(Annual precipitation factor x surface soil relative permeability factor)

High 1

Moderate 0.6

Low 0.4

Very Low 0.2

None 0

Do Not Know 0.4

Do Not Know

Score 0.4

f. Hydraulic conductivity of aquifer

>10
-2

 cm/s 2

10
-2

 to 10
-4

 cm/s 1

<10
-4

 cm/s 0

Do Not Know 1

Do Not Know

Score 1

Potential groundwater pathway total 5.9

Allowed Potential score --- Note: If a "known" score is provided, the "potential" score is disallowed.

Groundwater pathway total 9

2. Surface Water Movement

A. Demonstrated migration of COPC in surface water above background 

conditions

Known concentrations of surface water:

i)  Concentrations exceed background concentrations and exceed CCM

CWQG for protection of aquatic life, irrigation, livestock water, and/or 

recreation (whichever uses are applicable at the site) by >1 X; 

or

There is known contact of contaminants with surface water based

on site observations.

or

In the absence of CWQG, chemicals have been proven to be toxic based 

on site specific testing (e.g. toxicity testing; or other indicator testing of 

exposure).

12

Collect all available information on quality of surface water near to site. Evaluate available data against 

Canadian Water Quality Guidelines (select appropriate guidelines based on local water use, e.g., 

recreation, irrigation, aquatic life, livestock watering, etc.). The evaluation method concentrates on the 

surface water flow system and its potential to be an exposure pathway. Contamination is present on 

the surface (above ground) and has the potential to impact surface water bodies.

Surface water is defined as a water body that supports one of the following uses: recreation, irrigation, 

livestock watering, aquatic life.

ii) Same as (i) except the information is not known but strongly suspected 

based on indirect observations.
8

iii) Meets CWQG or absence of surface water exposure pathway (i.e., 

Distance to nearest surface water is > 5 km.) 
0

Go to Potential

12

Score 12

Metals (aluminum, cadmium, copper, lead, and zinc) and VOC (trichloroethylene) were detected 

above background and CCME guidelines (protection of aquatic life) in surface water on site. Surface 

water drainage on site is expelled into Sylvia Grinnell River (Fish rearing habitat).

Determine the nature of geologic materials and estimate hydraulic conductivity of all aquifers of 

concern from published material (refer to "Range of Values of Hydraulic Conductivity and 

Permeability" in the Reference Material sheet).

Precipitation

Refer to Environment Canada precipitation records for relevant areas. Divide annual precipitation by 

1000 and round to nearest tenth (e.g., 667 mm = 0.7 score).

Permeability

For surface soil relative permeability (i.e., infiltration) assume: gravel (1), sand (0.6), loam (0.3) and 

pavement or clay (0). 

Multiply the surface soil relative permeability factor with precipitation factor to obtain the score for 

precipitation infiltration rate.

General Notes:

Someone experienced must provide a thorough description of the sources researched to 

classify the surface water body in the vicinity of the contaminated site. This information must 

be documented in the NCS Site Classification Worksheet including contact names, phone 

numbers, e-mail correspondence and/or reference maps/reports and other resource such as 

internet links.

Selected References:

CCME. 1999. Canadian Water Quality Guidelines for the Protection of Aquatic Life

www.ccme.ca

CCME. 1999. Canadian Water Quality Guidelines for the Protection of Agricultural Water 

Uses (Irrigation and Livestock Water)

www.ccme.ca

Health and Welfare Canada. 1992. Guidelines for Canadian Recreational Water Quality. 

NOTE:  If a score is assigned here for Demonstrated Migration in Surface Water, then you can 

skip Part B (Potential for migration of COPCs in surface water) and go to Section 3 (Surface Soils)
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CCME National Classification System (2008)

(II) Migration Potential (Evaluation of contaminant migration pathways)

Vehicle Dump and Community Landfill

Definition Score
Rationale for Score 

(document any assumptions, reports, or site-specific information; provide references)

Method Of Evaluation Notes

B. Potential for migration of COPCs in surface water

a. Presence of containmen

No containment 5

Partial containmen 3

Full containment 0.5

Do Not Know 3

Do Not Know

Score 3

b. Distance to Surface Water 

0 to <100 m 3

100 - 300 m 2

>300 m 0.5

Do Not Know 2

Do Not Know

Score 2

c. Topography

Contaminants above ground level and slope is stee 2

Contaminants at or below ground level and slope is stee 1.5

Contaminants above ground level and slope is intermedia

Contaminants at or below ground level and slope is intermedia

Contaminants above ground level and slope is fla 1

Contaminants at or below ground level and slope is fl 0

Do Not Know 1

Do Not Know

Score 1

d. Run-off potential 

High          (rainfall run-off score > 0.6) 1

Moderate   (0.4 < rainfall run-off score <0.6) 0.6

Low           (0.2 < rainfall run-off score <0.4) 0.4

Very Low   (0 < rainfall run-off score < 0.2) 0.2

None         (rainfall run-off score = 0) 0

Do Not Know 0.4

Do Not Know

Score 0.4

e. Flood potentia

1 in 2 years 1

1 in 10 years 0.5

1 in 50 years 0.2

Do Not Know 0.5

Do Not Know

Score 0.5

Potential surface water pathway total 6.9

Allowed Potential score --- Note: If a "known" score is provided, the "potential" score is disallowed.

Surface water pathway total 12

3. Surface Soils (potential for dust, dermal and ingestion exposure)

A. Demonstrated concentrations of COPC in surface soils (top 1.5 m)

COPCs measured in surface soils exceed the CCME soil quality guideline.

12

Strongly suspected that soils exceed guidelines
9

COPCs in surface soils does not exceed the CCME soil quality guideline o

is not present (i.e., bedrock). 0

Go to Potential

12

Score 12

B. Potential for a surface soils (top 1.5 m) migration pathway

a. Are the soils in question covered?

Exposed 6

Vegetated 4

Landscaped 2

Paved 0

Do Not Know 4

Do Not Know

Score 4

b. For what proportion of the year does the site remain covered b

snow?

0 to 10% of the year 6

10 to 30% of the year 4

More than 30% of the year 2

Do Not Know 4

Do Not Know

Score 3

Potential surface soil pathway total 7

Allowed Potential score --- Note: If a "known" score is provided, the "potential" score is disallowed

Soil pathway total 12

Metals (copper, lead, cadmium), PCBs, PAHs, and PHC (F2 to F4) were detected in the surface soils 

on site.

Review published data such as flood plain mapping or flood potential (e.g., spring or mountain run-off) 

and Conservation Authority records to evaluate flood potential of nearby water courses both up and 

down gradient. Rate zero if site not in flood plain.

Rainfall

Refer to Environment Canada precipitation records for relevant areas. Divide rainfall by 1000 and 

round to nearest tenth (e.g., 667 mm = 0.7 score).

The former definition of “annual rainfall” did not include the precipitation as snow. This minor 

adjustment has been made. The second modification was the inclusion of permeability of

surface materials as an evaluation factor.

Permeability

For infiltration assume: gravel (0), sand (0.3), loam (0.6) and pavement or clay (1). 

Multiply the infiltration factor with precipitation factor to obtain rainfall run off score. 

Review engineering documents on the topography of the site and the slope of surrounding terrain.

Steep slope = >50%

Intermediate slope = between 5 and 50%

Flat slope = < 5%

Note: Type of fill placement (e.g., trench, above ground, etc.).

NOTE:  If a score is assigned here for Demonstrated Concentrations in Surface Soils, then you can 

skip Part B (Potential for a surface soils migration pathway) and go to Section 4 (Vapour)

Consult climatic information for the site. The increments represent the full span from soils which are 

always wet or covered with snow (and therefore less likely to generate dust) to those soils which are 

predominantly dry and not covered by snow (and therefore are more likely to generate dust).

The possibility of contaminants in blowing snow have not been included in the revised NCS 

as it is difficult to assess what constitutes an unacceptable concentration and secondly, spills 

to snow or ice are most efficiently mitigated while freezing conditions remain.

Selected Sources:

Environment Canada web page link: www.msc.ec.gc.ca

Snow to rainfall conversion apply ratio of 15 (snow):1(water)

Selected References:

CCME. 1999. Canadian Soil Quality Guidelines for the Protection of Environmental and 

Human Health

www.ccme.ca

Consult engineering or risk assessment reports for the site. Alternatively, review photographs or 

perform a site visit. 

Landscaped surface soils must include a minimum of 0.5 m of topsoil.

Review the existing engineered systems and relate these structures to site conditions and proximity to 

surface water and determine if full containment is achieved: score low if there is full containment such 

as capping, berms, dikes; score medium if there is partial containment such as natural barriers, trees, 

ditches, sedimentation ponds; score high if there are no intervening barriers between the site and 

nearby surface water. Full containment must include containment of all chemicals.

Review available mapping and survey data to determine distance to nearest surface water

bodies.

Collect all available information on quality of surface soils (i.e., top 1.5 metres) at the site. Evaluate 

available data against Canadian Soil Quality Guidelines. Select appropriate guidelines based on 

current (or proposed future) land use (i.e, agricultural, residential/parkland, commercial, or industrial), 

and soil texture if applicable (i.e., coarse or fine).
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CCME National Classification System (2008)

(II) Migration Potential (Evaluation of contaminant migration pathways)

Vehicle Dump and Community Landfill

Definition Score
Rationale for Score 

(document any assumptions, reports, or site-specific information; provide references)

Method Of Evaluation Notes

4. Vapour

A. Demonstrated COPCs in vapour.

Vapour has been measured (indoor or outdoor) in concentrations 

exceeding risk based concentrations.
12

Consult previous investigations, including human health risk assessments, for reports of vapours 

detected.

Strongly suspected (based on observations and/or modelling) 9

Vapour has not been measured and volatile hydrocarbons have not been 

found in site soils or groundwater.
0

Go to Potential

Go to Potential

Score ---

B. Potential for COPCs in vapour 

a. Relative Volatility based on Henry's Law Constant, H' (dimensionless)

High (H' > 1.0E-1) Reference: US EPA Soil Screening Guidance (Part 5 - Table 36)

Moderate (H' = 1.0E-1 to 1.0E-3)

Low (H' < 1.0E-3) Provided in Attached Reference Materials

Not Volatile

Do Not Know

Low

Score 1

b. What is the soil grain size?

Fine

Coarse

Do Not Know

Coarse

Score 4

c. Is the depth to the source less than 10m?
Review groundwater depths below grade for the site. 

Yes

No

Do Not Know

Yes

Score 2

d. Are there any preferential pathways? Visit the site during dry summer conditions and/or review available photographs.

Yes Where bedrock is present, fractures would likely act as preferential pathyways.

No

Do Not Know

Yes

Score 2

Potential vapour pathway total 9

Allowed Potential score 9 Note: If a "known" score is provided, the "potential" score is disallowed.

Vapour pathway total 9

Source is exposed in many areas.

Exposure route would be to outdoor air.

PHCs are mainly F2 and F3 with lower volatility. 

NOTE:  If a score is assigned here for Demonstrated COPCs in Vapour, then you can 

skip Part B (Potential for COPCs in vapour) and go to Section 5 (Sediment)

Preferential pathways refer to areas where vapour migration is more likely to occur because 

there is lower resistance to flow than in the surrounding materials.  For example, undergrou

conduits such as sewer and utility lines, drains, or septic systems may serve as preferential 

pathways.  Features of the building itself that may also be preferential pathways include 

earthen floors, expansion joints, wall cracks, or foundation perforations for subsurface 

features such as utility pipes, sumps, and drains.

If the Henry's Law Constant for a substance indicates that it is not volatile, and a score of 

zero is assigned here for relative volatility, then the other three questions in this section on 

Potential for COPCs will be automatically assigned scores of zero and you can skip to 

section 5.

Review soil permeability data in engineering reports. The greater the permeability of soils, the greater 

the possible movement of vapours.

Fine-grained soils are defined as those which contain greater than 50% by mass particles less than 

75 µm mean diameter (D50 < 75 µm).  Coarse-grained soils are defined as those which contain 

greater than 50% by mass particles greater than 75 µm mean diameter (D50 > 75 µm).

Soils are coarse grained.
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CCME National Classification System (2008)

(II) Migration Potential (Evaluation of contaminant migration pathways)

Vehicle Dump and Community Landfill

Definition Score
Rationale for Score 

(document any assumptions, reports, or site-specific information; provide references)

Method Of Evaluation Notes

5. Sediment Movement

A. Demonstrated migration of sediments containing COPCs

There is evidence to suggest that sediments originally deposited to the site 

(exceeding the CCME sediment quality guidelines) have migrated.

12

Review sediment assessment reports.  Evidence of migration of contaminants in sediments must be 

reported by someone experienced in this area.

Strongly suspected (based on observations and/or modelling) 9

Sediments have been contained and there is no indication that sediments 

will migrate in future. 

or

Absence of sediment exposure pathway (i.e., within 5 km of the site there 

are no aquatic receiving environments, and therefore no sediments). 

0

Go to Potential

12

Score 12

B. Potential for sediment migration

a. Are the sediments having COPC exceedances capped with 

sediments having no exceedances ("clean sediments")?
Do Not Know

   Yes

   No

   Do Not Know 2

b. For lakes and marine habitats, are the contaminated sediments 

in shallow water and therefore likely to be affected by tidal action, wave 

action or propeller wash?
Do Not Know

Review existing sediment assessments.  If the sediments present at the site are in a river, select "no" 

for this question.

   Yes

   No

   Do Not Know 2

c. For rivers, are the contaminated sediments in an area prone t

sediment scouring? Do Not Know

Review existing sediment assessments. It is important that the assessment is made under worst case 

flows (high yearly flows). Under high yearly flows, areas which are commonly depositional may 

   Yes

   No

   Do Not Know 2

Potential sediment pathway total 6

Allowed Potential score --- Note: If a "known" score is provided, the "potential" score is disallowed.

Sediment pathway total 12

6. Modifying Factors

Are there subsurface utility conduits in the area affected by

contamination? Do Not Know

Consult existing engineering reports. Subsurface utilities can act as conduits for contaminant 

migration.

   Yes

   No
   Do Not Know

Known ---

Potential 2

Migration Potential Total

Raw "known" total 45

Raw "potential" total 11.0

Raw combined total 56.0

Total (max 33) 28.9

Arsenic, cadmium, chromium, copper, lead, zinc, PCBs, and pesticides were detected in sediment 

samples on and down-gradient from site.  This suggests that sediment migration is taking place along 

surface water pathways.

Note: If "Known" and "Potential" scores are provided, the checklist defaults to known. Therefore, the 

total "Potential" Score may not reflect the sum of the individual "Potential" scores.

NOTE:  If a score is assigned here for Demonstrated Migration of Sediments, then you can 

skip Part B (Potential for Sediment Migration) and go to Section 6 (Modifying Factors)

Review existing sediment assessments. If sediment coring has been completed, it may indicate that 

historically contaminated sediments have been covered over by newer "clean" sediments. This 

assessment will require that cores collected demonstrate a low concentration near the top and higher 

concentration with sediment depth.

Usually not considered a significant concern in lakes/marine environments, but could be very 

important in rivers where transport downstream could be significant.
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CCME National Classification System (2008)

(III) Exposure (Demonstrates the presence of an exposure pathway and receptors)

Vehicle Dump and Community Landfill

Definition Score Method Of Evaluation Notes

1. Human

A. Known exposure

Documented adverse impact or high quantified exposure which has or

will result in an adverse effect, injury or harm or impairment of the

safety to humans as a result of the contaminated site. (Class 1 Site*)

22

Same as above, but "Strongly Suspected" based on observations or indirect 

evidence.
10

No quantified or suspected exposures/impacts in humans. 0

Go to Potential

Go to Potential

Score

---

B. Potential for human exposure 

a) Land use (provides an indication of potential human exposure 

scenarios)

This is the main "receptor" factor used in site scoring. A higher score implies a greater exposure and/or exposure of more 

sensitive  human receptors (e.g., children).

Agricultural 3

Residential / Parkland 2

Commercial 1

Industrial 0.5

Do Not Know 1.5

Res / Parkland

Score 2

b. Indicate the level of accessibility to the contaminated portion of the site 

(e.g., the potential for coming in contact with contamination)

Limited barriers to prevent site access; contamination not covered 2

Moderate access or no intervening barriers, contaminants are covered. 

Remote locations in which contaminants not covered.
1

Controlled access or remote location and contaminants are covered 0

Do Not Know 1

Access, not covered

Score 2

B. Potential for human exposure 

c) Potential for intake of contaminated soil, water, sediment or foods for 

operable or potentially operable pathways, as identified in Worksheet II 

(Migration Potential).

i) direct contact 

Is dermal contact with contaminated surface water, groundwater, 

sediments or soils anticipated? 

Yes

No

Do Not Know Yes

Score 3

ii) inhalation (i.e., inhalation of dust, vapour)

Vapour - Are there inhabitable buildings on the site within 30 m of 

soils or groundwater with volatile contamination as determined in 

Worksheet II (Migration Potential)?

If inhabitable buildings are on the site within 30 m of soils or groundwater exceeding their respective 

guidelines for volatile chemicals, there is a potential of risk to human health (Health Canada, 2004). 

Review site investigations for location of soil samples (having exceedances of volatile substances) 

relative to buildings. Refer to (II) Migration Potential worksheet, 4B.a), Potential for COPCs in Vapour 

for a definition of volatility.

Yes

No

Do Not Know No

Score 0

Dust - If there is contaminated surface soil (e.g. top 1.5 m) , indicate 

whether the soil is fine or coarse textured.  If it is known that surface 

soil is not contaminated, enter a score of zero.

Consult grain size data for the site. If soils (containing exceedances of the CCME soil quality 

guidelines) predominantly consist of fine material (having a median grain size of 75 microns; as defined 

by CCME (2006)) then these soils are more likely to generate dusts.

Fine 3

Coarse 2

Surface soil is not contaminated or absent (bedrock) 1

Do Not Know Texture 0

Score Coarse

1

inhalation total 1

The site is used by the general public for hiking and fishing activities.  Wild 

berries also grow throughout the site and berry picking is a common practice in 

Iqaluit.

No ihabitable buildings or infrastructure are located near by the site.

Rationale for Score 

(document any assumptions, reports, or site-specific information; provide 

references)

NOTE:  If a score is assigned here for Known Exposure, then you can 

skip Part B (Potential for Human Exposure) and go to Section 2 (Human Exposure Modifying Factors)

PQRA is currently being completed for this site and will provide future direction 

in this category

The site is classified as a commercial property. However, general public use of 

the site is for recreation (hiking and fishing).

Full access is available to the site. No barriers are in place and many 

contaminents and sources are not capped adequately.

Exposure via the lungs (inhalation) can be a very important exposure pathway. Inhalation can be via both particulates 

(dust) and gas (vapours).  Vapours can be a problem where buildings have been built on former industrial sites or where 

volatile contaminants have migrated below buildings resulting in the potential for vapour intrusion. 

Assesses the potential for humans to be exposed to vapours originating from site soils. The closer the receptor is to a 

source of volatile chemicals in soil, the greater the potential of exposure. Also, coarser-grained soil will convey vapour 

much more efficiently in the soil than finer grained material such as clays and silts. 

General Notes;

Someone experienced must provide a thorough description of the sources researched to determine the presence/absence 

of a vapour migration and/or dust generation in the vicinity of

the contaminated site. This information must be documented in the NCS Site Classification Worksheet including contact 

names, phone numbers, e-mail correspondence and/or reference

maps/reports and other resource such as internet links.

Selected References;

Canadian Council of Ministers of the Environment (CCME).  2006. Protocol for the Derivation of Environmental 

and Human Health Soil Quality Guidelines. PN 1332. www.ccme.ca

Golder, 2004. Soil Vapour Intrusion Guidance for Health Canada Screening Level Risk Assessment (SLRA) 

Submitted to Health Canada, Burnaby, BC

Known adverse impact includes domestic and traditional food sources. Adverse effects based on food chain transfer to 

humans and/or animals can be scored in this category. However, the weight of evidence must show a direct link of a 

contaminated food source/supply and subsequent ingestion/transfer to humans. Any associated adverse effects to the 

environment are scored separately later in this worksheet.

Someone experienced must provide a thorough description of the sources researched to evaluate and determine the 

quantified exposure/impact (adverse effect) in the vicinity of the contaminated site. 

Selected References:

Health Canada – Federal Contaminated Site Risk Assessment in Canada Parts 1 and 2 Guidance on Human Heath 

Screening Level Risk Assessments (www.hc-sc.gc.ca/ewh-semt/pubs/contamsite/index_e.html)

United States Environmental Protection Agency, Integrated Risk Information System (IRIS) – http://toxnet.nml.nih.gov

*Where adverse effects on humans are documented, the site should be automatically designated as a 

Class 1 site (i.e., action required).  There is no need to proceed through the NCS in this case.

However, a scoring guideline (22) is provided in case a numerical score for the site is still desired (e.g., 

for comparison with other Class 1 sites).

This category can be based on the outcomes of risk assessments and applies to studies which have 

reported Hazard Quotients >1 for noncarcinogenic chemicals and incremental cancer risks that exceed 

acceptable levels defined by the jurisdiction for carcinogenic chemicals (for most jurisdictions this is 

typically either >10
-5

 or >10
-6

). Known impacts can also be evaluated based on blood testing (e.g. blood 

lead >10 ug/dL) or other health based testing.

This category can be based on the outcomes of risk assessments and applies to studies which have 

reported Hazard Quotients of less than 0.2 for non-carcinogenic chemicals and incremental lifetime 

cancer risks for carcinogenic chemicals that are within acceptable levels as defined by the jurisdiction 

(for most jurisdictions this is less than either 10
-6

 or 10
-5

).

Review location and structures and contaminants at the site and determine if there are intervening 

barriers between the site and humans. A low rating should be assigned to a (covered) site surrounded 

by a fence or in a remote location, whereas a high score should be assigned to a site that has no cover, 

fence, natural barriers or buffer.

If soils or potable groundwater are present exceeding their respective CCME guidelines, dermal contact 

is assumed. Exposure to surface water, non-potable groundwater or sediments exceeding their 

respective CCME guidelines will depend on the site. Select "Yes" if dermal exposure to surface water, 

non-potable groundwater or sediments is expected. For instance, dermal contact with sediments would 

not be expected in an active port. Only soils in the top 1.5 m are defined by CCME (2003) as surface 

soils.  If contaminated soils are only located deeper than 1.5 m, direct contact with soils is not 

anticipated to be an operable contaminant exposure pathway.

Exposure via the skin is generally believed to be a minor exposure route. However for some organic contaminants, skin 

exposure can play a very important component of overall exposure. Dermal exposure can occur while swimming in 

contaminated waters, bathing with contaminated surface water/groundwater and digging in contaminated dirt, etc. 

Review zoning and land use maps over the distances indicated. If the proposed future land use is more 

“sensitive” than the current land use, evaluate this factor assuming the proposed future use is in place.

Agricultural land use is defined as uses of land where the activities are related to the productive 

capability of the land or facility (e.g., greenhouse) and are agricultural in nature, or activities related to 

the feeding and housing of animals as livestock. Residential/Parkland land uses are defined as uses of 

land on which dwelling on a permanent, temporary, or seasonal basis is the activity (residential), as well 

as uses on which the activities are recreational in nature and require the natural or human designed 

capability of the land to sustain that activity (parkland). Commercial/Industrial land uses are defined as 

land on which the activities are related to the buying, selling, or trading of merchandise or services 

(commercial), as well as land uses which are related to the production, manufacture, or storage of 

materials (industrial).
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CCME National Classification System (2008)

(III) Exposure (Demonstrates the presence of an exposure pathway and receptors)

Vehicle Dump and Community Landfill

Definition Score Method Of Evaluation Notes

Rationale for Score 

(document any assumptions, reports, or site-specific information; provide 

references)

B. Potential for human exposure 

iii) Ingestion (i.e., ingestion of food items, water and soils [for children]), 

including traditional foods.

Drinking Water: Choose a score based on the proximity to a drinking 

water supply, to indicate the potential for contamination (present or 

future).

0 to 100 m 3

100 to 300 m 2.5

300 m to 1 km 2

1 to 5 km 1.5

No drinking water present

Do Not Know 2

No drinking water presen

Score 0

Is an alternative water supply readily available?

Yes

No

Do Not Know Yes

Score 0

Is human ingestion of contaminated soils possible?

Yes

No

Do Not Know Yes

Score 3

Are food items consumed by people, such as plants, domestic 

animals or wildlife harvested from the contaminated land and its 

surroundings?

Yes

No

Do Not Know Yes

Score 1

Ingestion total 4

Human Health Total "Potential" Score 12

Allowed "Potential" Score 12

2. Human Exposure Modifying Factors

a) Strong reliance of local people on natural resources for survival (i.e., 

food, water, shelter, etc.)
Yes

Yes

No

Do Not Know

Known 6

Potential ---

Raw Human "known" total 6

Raw Human "potential" total 12

Raw Human Exposure Total Score 18

Human Health Total (max 22) 18.0

3. Ecological

A. Known exposure

Documented adverse impact or high quantified exposure which has or

will result in an adverse effect, injury or harm or impairment of the

safety to terrestrial or aquatic organisms  as a result of the contaminated 

site.

18

Some low levels of impact to ecological receptors are considered acceptable, particularly on commercia

and industrial land uses.  However, if ecological effects are deemed to be severe, the site may be 

categorized as class one (i.e., a priority for remediation or risk management), regardless of the 

numerical total NCS score.  For the purpose of application of the NCS, effects that would be considered

severe include observed effects on survival, growth or reproduction which could threaten the viability of 

a population of ecological receptors at the site.  Other evidence that qualifies as severe adverse effects 

may be determined based on professional judgement and in consultation with the relevant jurisdiction. I

ecological effects are determined to be severe and an automatic Class 1 is assigned, there is no need 

to proceed through the NCS.  However, a scoring guideline (18) is provided in case a numerical score 

for the site is still desired (e.g., for comparison with other Class 1 sites).

Same as above, but "Strongly Suspected" based on observations or 

indirect evidence.
12

This category can be based on the outcomes of risk assessments and applies to studies which have 

reported Hazard Quotients >1. Alternatively, known impacts can also be evaluated based on a weight of 

evidence assessment involving a combination of site observations, tissue testing, toxicity testing and 

quantitative community assessments. Scoring of adverse effects on individual rare or endangered 

species will be completed on a case-by-case basis with full scientific justification.

No quantified or suspected exposures/impacts in terrestrial or aquatic 

organisms
0

Go to Potential

Go to Potential

Score
---

---

Wild berries are present on site and Arctic Char fishing takes place nearby in 

Sylvia Grinnell River.

Local people rely upon shipped goods. However, Arctic Char fishing in Sylvia 

Grinnell River provides many people of Iqaluit with food for the winter.

Ecological RA currently being completed for the site, which may provide further 

guidance for this section.

Selected References:

Guidelines for Canadian Drinking Water Quality: www.hc-sc.gc.ca/hecs-

sesc/water/publications/drinking_water_quality_guidelines/toc.htm

Drinking water can be an extremely important exposure pathway to humans. If site groundwater or surface water is not 

used for drinking, then this pathway is considered to be inoperable. 

Consider both wild foods such as salmon, venison, caribou, as well as agricultural sources of food items if the 

contaminated site is on or adjacent to agricultural land uses.

CCME, 1999: Canadian Water Quality Guidelines for the Protection of Aquatic Life. www.ccme.ca

CCME, 1999: Canadian Water Quality Guidelines for the Protection of Agricultural Water Uses.  www.ccme.ca

Sensitive receptors- review: Canadian Council on Ecological Areas; www.ccea.org.

Ecological effects should be evaluated at a population or community level, as opposed to at the level of individuals.  For 

example, population-level effects could include reduced reproduction, growth or survival in a species.  Community-level 

effects could include reduced species diversity or relative abundances.  Further discussion of ecological assessment 

endpoints is provided in A Framework for Ecological Risk Assessment: General Guidance  (CCME 1996).

Notes:

Someone experienced must provide a thorough description of the sources researched to classify the environmental 

receptors in the vicinity of the contaminated site. This information must be documented in the NCS Site Classification 

Worksheet including contact names, phone numbers, e-mail correspondence and/or reference maps/reports and other 

resource such as internet links.

Review available site data to determine if drinking water (groundwater, surface water, private, 

commercial or municipal supply) is known or suspected to be contaminated above Guidelines for 

Canadian Drinking Water Quality. If drinking water supply is known to be contaminated, some 

immediate action (e.g., provision of  alternate drinking water supply) should be initiated to reduce or 

eliminate exposure.

The evaluation of significant potential for exceedances of the water supply in the future may be based 

on the capture zones of the drinking water wells; contaminant travel times; computer modelling of flow 

and contaminant transport.

This category can be based on the outcomes of risk assessments and applies to studies which have 

reported Hazard Quotients of less than 1 and no other observable or measurable sign of impacts.

Alternatively, it can be based on a combination of other lines of evidence showing no adverse effects, 

such as site observations, tissue testing, toxicity testing and quantitative community assessments.

No drinking water sources nearby.

Site is in close proximity to Iqaluit (~1.7 km), which is supplied by city reservoir.

Humans could ingest the soil as the impacts are at surface and within the site 

and wild berries grown throughout the site and down-gradient.

Note if a "Known" Human Health score is provided, the "Potential" score is 

disallowed.

NOTE:  If a score is assigned here for Known Exposure, then you can 

skip Part B (Potential for Ecological Exposure) and go to Section 4 (Ecological Exposure Modifying Factors)

If contaminated soils are located within the top 1.5 m, it is assumed that ingestion of soils is an 

operable exposure pathway. Exposure to soils deeper than 1.5 m is possible, but less likely, and the 

duration is shorter. Refer to human health risk assessment reports for the site in question.

Use human health risk assessment reports (or others) to determine if there is significant reliance on 

traditional food sources associated with the site. Is the food item in question going to spend a large 

proportion of its time at the site (e.g., large mammals may spend a very small amount of time at a small 

contaminated site)?  Human health risk assessment reports for the site in question will also provide 

information on potential bioaccumulation of the COPC in question.
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(III) Exposure (Demonstrates the presence of an exposure pathway and receptors)

Vehicle Dump and Community Landfill

Definition Score Method Of Evaluation Notes

Rationale for Score 

(document any assumptions, reports, or site-specific information; provide 

references)

B. Potential for ecological exposure (for the contaminated portion of the site)

a) Terrestrial 

i) Land use

Agricultural (or Wild lands) 3

Residential/Parkland 2

Commercial 1

Industrial 0.5

Do Not Know 1.5

Residential/Parkland

Score 2

ii) Uptake potential

Direct Contact - Are plants and/or soil invertebrates likely exposed to 

contaminated soils at the site?
Yes

Yes

No

Do Not Know

Score 1

iii) Ingestion (i.e., wildlife or domestic animals ingesting contaminated 

food items, soils or water)

Are terrestrial animals likely to be ingesting contaminated water at 

the site?

Yes

No

Do Not Know Yes

Score 1

Are terrestrial animals likely to be ingesting contaminated soils at 

the site?

Refer to an Ecological Risk Assessment report. Most animals will co-ingest some soil while eating plant 

matter or soil invertebrates.

Yes

No

Do Not Know Yes

Score 1

Can the contamination identified bioaccumulate?

Yes

No

Do Not Know Yes

Score 1

Distance to sensitive terrestrial ecological area

0 to 300 m 3

300 m to 1 km 2

1 to 5 km 1

> 5 km 0.5

Do Not Know 1.5

0 to 300 m

Score 3

 Raw Terrestrial Total Potential 9

Allowed Terrestrial Total Potential 9

B. Potential for ecological exposure (for the contaminated portion of the site)

b) Aquatic 

i) Classification of aquatic environment

Sensitive 3

Typical 1

Not Applicable (no aquatic environment present)

Do Not Know 2

Sensitive

Score 3

ii) Uptake potential

Does groundwater daylighting to an aquatic environment exceed the 

CCME water quality guidelines for the protection of aquatic life at the 

point of contact?
Yes

No (or Not Applicable)

Do Not Know Yes

Score 1

Distance from the contaminated site to an important surface water 

resource

Environmental receptors include: local, regional or provincial species of interest or significance, sensitive wetlands and 

fens and other aquatic environments.
0 to 300 m 3

300 m to 1 km 2

1 to 5 km 1

> 5 km 0.5

Do Not Know 1.5

0 to 300 m

Score 3

Are aquatic species (i.e., forage fish, invertebrates or plants) that are 

consumed by predatory fish or wildlife consumers, such as mammals 

and birds, likely to accumulate contaminants in their tissues?

Yes

No

Do Not Know Yes

Score 1

 Raw Aquatic Total Potential 8

Allowed Aquatic Total Potential 8

It is possible that bioaccumulation could take place in aquatic species.

Animals would consume contaminated surface waters and potentially impacted 

vegetation.

Sylvia Grinnell River is an important Arctic Char rearing habitat.

Sylvia Grinnel River is a typical river system of the area and presents a crutial 

habitat for Arctic Char.

Impacts were detected along surface water pathways on site, which drain into 

Sylvia Grinnell River.

The site boudaries are ~ 70 m from the shore of Sylvia Grinnell River.

The site borders Sylvia Grinnel Territorial Park and wild lands.

Vegetation samples on site show elevated metal concentrations.

Evidence of terrestrial animals was observed on site.

Note if a "Known" Ecological Effects score is provided, the "Potential" score is 

disallowed.

Note if a "Known" Ecological Effects score is provided, the "Potential" score is 

disallowed.

Groundwater concentrations of contaminants at the point of contact with an aquatic receiving 

environment can be estimated in three ways:

1) by comparing collected nearshore groundwater concentrations to the CCME water quality guidelines 

(this will be a conservative comparison, as contaminant concentrations in groundwater often decrease 

between nearshore wells and the point of discharge).

2) by conducting groundwater modeling to estimate the concentration of groundwater immediately 

before discharge.

3) by installing water samplers, "peepers", in the sediments in the area of daylighting groundwater.

Review zoning and land use maps. If the proposed future land use is more “sensitive” than the current 

land use, evaluate this factor assuming the proposed future use is in place (indicate in the worksheet 

that future land use is the consideration). 

Agricultural land use is defined as uses of land where the activities are related to the productive 

capability of the land or facility (e.g., greenhouse) and are agricultural in nature, or activities related to 

the feeding and housing of animals as livestock. Wild lands are grouped with agricultural land due to 

the similarities in receptors that would be expected to occur there (e.g., herbivorous mammals and 

birds) and the similar need for a high level of protection to ensure ecological functioning. 

Residential/Parkland land uses are defined as uses of land on which dwelling on a permanent, 

temporary, or seasonal basis is the activity (residential), as well as uses on which the activities are 

recreational in nature and require the natural or human designed capability of the land to sustain that 

activity (parkland). Commercial/Industrial land uses are defined as land on which the activities are 

related to the buying, selling, or trading of merchandise or services (commercial), as well as land uses 

which are related to the production, manufacture, or storage of materials (industrial).

It is considered that within 300 m of a site, there is a concern for contamination. Therefore an 

environmental receptor located within this area of the site will be subject to further evaluations. It is also 

considered that any environmental receptor located greater than 5 km will not be a concern for 

evaluation. Review  Conservation Authority mapping and literature including Canadian Council on 

Ecological Areas link: www.ccea.org.

If contaminated soils are located within the top 1.5 m, it is assumed that direct contact of soils with 

plants and soil invertebrates is an operable exposure pathway. Exposure to soils deeper than 1.5 m is 

possible, but less likely.

Bioaccumulation of contaminants within food items is considered possible if:

1) The Log(Kow) of the contaminant is greater than 4 (as per the chemical characteristics work sheet) 

and concentrations in soils exceed the most conservative CCME soil quality guideline for the intended 

land use, or 2) The contaminant in collected tissue samples exceeds the Canadian Tissue Residue 

Guidelines.

Refer to an Ecological Risk Assessment for the site. If there is contaminated surface water at the site, 

assume that terrestrial organisms will ingest it.

Bioaccumulation of food items is possible if:

1) The Log(Kow) of the contaminant is greater than 4 (as per the chemical characteristics work sheet) 

and concentrations in sediments exceed the CCME ISQGs.

2) The contaminant in collected tissue samples exceeds the CCME tissue quality guidelines.

"Sensitive aquatic environments" include those in or adjacent to shellfish or fish harvesting areas, 

marine parks, ecological reserves and fish migration paths. Also includes those areas deemed to have 

ecological significance such as for fish food resources, spawning areas or having rare or endangered 

species.

"Typical aquatic environments" include those in areas other than those listed above. 

Environmental receptors include: local, regional or provincial species of interest or significance; arctic environments (on a 

site specific basis); nature preserves, habitats for species at risk, sensitive forests, natural parks or forests.

It is considered that within 300 m of a site, there is a concern for contamination. Therefore an 

environmental receptor or important water resource located within this area of the site will be subject to 

further evaluation. It is also considered that any environmental receptor located greater than 5 km away 

will not be a concern for evaluation.  Review Conservation Authority mapping and literature including 

Canadian Council on Ecological Areas link: www.ccea.org.
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CCME National Classification System (2008)

(III) Exposure (Demonstrates the presence of an exposure pathway and receptors)

Vehicle Dump and Community Landfill

Definition Score Method Of Evaluation Notes

Rationale for Score 

(document any assumptions, reports, or site-specific information; provide 

references)

4. Ecological Exposure Modifying Factors

a) Known occurrence of a species at risk.

Consult any ecological risk assessment reports. If information is not present, utilize on-line databases 

such as Eco Explorer. Regional, Provincial (Environment Ministries), or Federal staff (Fisheries and 

Oceans or Environment Canada) should be able to provide some guidance.

Is there a potential for a species at risk to be present at the site?

Yes

No

Do Not Know No

0

Score ---

b) Potential impact of aesthetics (e.g., enrichment of a lake or tainting of 

food flavor).

Is there evidence of aesthetic impact to receiving water bodies? Yes
Documentation may consist of environmental investigation reports, press articles, petitions or other 

records.

Yes

No 2

Do Not Know ---

Is there evidence of olfactory impact (i.e., unpleasant smell)? Yes

Yes

No 2

Do Not Know ---

Is there evidence of increase in plant growth in the lake or water body? No
A distinct increase of plant growth in an aquatic environment may suggest enrichment. Nutrients e.g., 

nitrogen or phosphorous releases to an aquatic body can act as a fertilizer.

Yes

No 0

Do Not Know ---

Is there evidence that fish or meat taken from or adjacent to the site 

smells or tastes different?
No

Some contaminants can result in a distinctive change in the way food gathered from the site tastes or 

smells.

Yes 0

No ---

Do Not Know

Ecological Modifying Factors Total  - Known 4

Ecological Modifying Factors Total - Potential ---

Raw Ecological Total  - Known 4

Raw Ecological Total - Potential 17

Raw Ecological Total 21

Ecological Total (Max 18) 18.0

5. Other Potential Contaminant Receptors

a) Exposure of permafrost (leading to erosion and structural concerns)

Plants and lichens provide a natural insulating layer which will help prevent thawing of the permafrost during the summer. 

Plants and lichens may also absorb less solar radiation. Solar radiation is turned into heat which can also cause underlying 

permafrost to melt.

Are there improvements (roads, buildings) at the site dependant upon 

the permafrost for  structural integrity?
Do Not Know

Consult engineering reports, site plans or air photos of the site. When permafrost melts, the stability of 

the soil decreases, leading to erosion. Human structures, such as roads and/or buildings are often 

dependent on the stability that the permafrost provides.

Yes

No ---

Do Not Know 2

Is there a physical pathway which can transport soils released by 

damaged permafrost to a nearby aquatic environment?
Do Not Know

Yes

No ---

Do Not Know 1

Other Potential Receptors Total - Known ---

Other Potential Receptors Total - Potential 3

Exposure Total

Raw Human Health + Ecological Total - Known 10

Raw Human Health + Ecological Total - Potential 32

Raw Total 42

Exposure Total (max 34) 31.0

No known species at risk frequent the site or are present in the area.

Some orange staining from oxydation was notived in the ponded areas on site. 

No staining was observed in Sylvia Grinnell River.

Oil and grease smells are present on site near surface water bodies.

No increased plant growth was noted.

Only includes "Allowed potential" - if a "Known" score was supplied under a given 

category then the "Potential" score was not included.

Melting permafrost leads to a decreased stability of underlying soils. Wind or surface run-off erosion 

can carry soils into nearby aquatic habitats. The increased soil loadings into a river can cause an 

increase in total dissolved solids and a resulting decrease in aquatic habitat quality. In addition, the 

erosion can bring contaminants from soils to aquatic environments.

Examples of olfactory change can include the smell of a COPC or an increase in the rate of decay in an 

aquatic habitat.

This Item will require some level of documentation by user, including contact names, addresses, phone numbers, e-mail 

addresses. Evidence of changes must be documented, please attach copy of report containing relevant information.

Species at risk include those that are extirpated, endangered, threatened, or of special concern.  For a list of species at 

risk, consult Schedule 1 of the federal Species at Risk Act (http://www.sararegistry.gc.ca/species/schedules_e.cfm?id=1).

Many provincial governments may also provide regionally applicable lists of species at risk.  For example, in British 

Columbia, consult:

BCMWLAP. 2005. Endangered Species and Ecosystems in British Columbia. Provincial red and blue lists. Ministry of 

Sustainable Resource Management and Water, Land and Air Protection. http://srmwww.gov.bc.ca/atrisk/red-blue.htm
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Score Summary

Scores from individual worksheets are tallied in this worksheet. 

Refer to this sheet after filling out the revised NCS completely.

I. Contaminant Characteristics Known Potential II. Migration Potential Known Potential III. Exposure Known Potential

1. Residency Media 6 1 1. Groundwater Movement 9 --- 1. Human Receptors

2. Chemical Hazard 8 --- 2. Surface Water Movement 12 --- A. Known Impact ---

3. Contaminant Exceedance Factor 6 --- 3. Soil 12 --- B  Potential

4. Contaminant Quantity 6 --- 4. Vapour --- 9 a. Land Use 2

5. Modifying Factors 5 --- 5. Sediment Movement 12 --- b. Accessibility 2

6. Modifying Factors --- 2 c. Exposure Route

Raw Total Score 31 1 i. Direct Contact 3

Raw Total  Score (Known + Potential) 32 Raw Total Score 45 11 ii. Inhalation 1

Raw Total  Score (Known + Potential) 56 iii. Ingestion 4

Adjusted Total Score  (Raw Total / 40 *33) 26.4 (max 33) 2. Human Receptors Modifying Factors 6 ---

Adjusted Total Score (Raw Total  / 64 * 33) 28.9 (max 33) Raw Total Human Score 6 12

Raw Total Human Score (Known + Potential) 18

Adjusted Total Human Score 18.0 (maximum 22)

3. Ecological Receptors

A. Known Impact ---

B. Potential

a. Terrestrial 9

CCME National Classification System for Contaminated Sites
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b. Aquatic 8

4. Ecological Receptors Modifying Factors 4 ---

Raw Total Ecological Score 4 17

Raw Total Ecological Score (Known + Potential) 21

Adjusted Total Ecological Score 18.0 (maximum 18)

5. Other Receptors --- 3

Total Other Receptors Score (Known + Potential) 3

Total Exposure Score (Human + Ecological + Other) 39.0

Adjusted Total Exposure Score (Total Exposure / 46 * 34) 28.8 (max 34)

Site Score
Vehicle Dump and Community Landfill Site Classification Categories*:

Site Letter Grade C Class 1 - High Priority for Action (Total NCS Score >70)

Certainty Percentage 69% Class 2 - Medium Priority for Action (Total NCS Score 50 - 69.9)

% Responses that are "Do Not Know" 7% Class 3 - Low Priority for Action (Total NCS Score 37 - 49.9)

Class N - Not a Priority for Action (Total NCS Score <37)

Total NCSCS Score for site 84.1 Class INS - Insufficient Information (>15% of responses are "Do Not Know")

Site Classification Category 1
* NOTE: The term "action" in the above categories does not necessarily refer to remediation, but could also 

include risk assessment, risk management or further site characterization and data collection.
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