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Human Health and Ecological Risk Assessment
Former Northwest Point Military Site, Northwest Point, NL
Stantec Project No. 121410105

Constituent
Maximum Concentration in Surface Soil 

(mg/kg)
(Sample ID)

Max > Guideline 
(or was a substance with no 

guideline detected)?
EPC

Is EPC> Screening 
Guideline (or was a 
substance with no 

guideline detected)?

Is element major 
mineral forming 

element or nutrient of 
low inherent toxicity?

Carried 
forward 

in HHRA?

BTEX/TPH
Benzene 5 SF-TP1 390 1 NO - - - NO
Toluene 8.4 WG-TP11 12000 1 NO - - - NO10

Ethylbenzene 22 SF-TP31 7000 1 NO - - - NO10

Xylenes 39 SF-TP31 120000 1 NO - - - NO10

TPH 31,000 09-TP22BS2 5300 1 YES 7751 YES NO YES
PAHs

Non-Carcinogenic
1-Methylnaphthalene 5.9 09-MW27DSS1 - - - NO
2-Methylnaphthalene 10 09-MW27DSS1 - - - NO
Acenaphthene 42 09-MW27DSS1 5300 3 NO - - - NO
Acenaphthylene 0.4 09-MW27DSS1 7.8 2 NO - - - NO
Anthracene 57 09-MW27DSS1 24000 3 NO - - - NO
Fluoranthene 230 09-MW27DSS1 3500 3 NO - - - NO
Fluorene 31 09-MW27DSS1 2700 3 NO - - - NO
Naphthalene 36 09-MW27DSS1 1800 3 NO - - - NO
Perylene 33.4 LD-TP4 7.8 2,4 YES 4.3 NO NO NO
Pyrene 180 09-MW27DSS1 2100 3 NO - - - NO

Carcinogenic
Benz[a]anthracene 90 09-MW27DSS1 N/A - - -
Benzo[a]pyrene 81 09-MW27DSS1 N/A - - -
Benzo[b]fluoranthene 71 09-MW27DSS1 N/A - - -
Benzo[k]fluoranthene 71 09-MW27DSS1 N/A - - -
Benzo[g,h,i]perylene 38 09-MW27DSS1 N/A - - -
Chrysene 94 09-MW27DSS1 N/A - - -
Dibenz[a,h]anthracene 13 LD-TP1 N/A - - -
Indeno[1,2,3-cd]pyrene 72 LD-TP1 N/A - - -
Phenanthrene 210 09-MW27DSS1 7.8

Benzo(a)pyrene (TPE) 126 calculated 5.3 5,6 35 YES NO
Other 
PCBs 3.1 09-SS33 22 3 NO - - - NO

2
NO

Table 23.1  Human Health Screening for Chemicals in Soil

Selected Soil Quality 
Guidelines - 

Residential/ Parkland 
(mg/kg)

72

YES YES



Human Health and Ecological Risk Assessment
Former Northwest Point Military Site, Northwest Point, NL
Stantec Project No. 121410105

Constituent
Maximum Concentration in Surface Soil 

(mg/kg)
(Sample ID)

Max > Guideline 
(or was a substance with no 

guideline detected)?
EPC

Is EPC> Screening 
Guideline (or was a 
substance with no 

guideline detected)?

Is element major 
mineral forming 

element or nutrient of 
low inherent toxicity?

Carried 
forward 

in HHRA?

Table 23.1  Human Health Screening for Chemicals in Soil

Selected Soil Quality 
Guidelines - 

Residential/ Parkland 
(mg/kg)

Inorganics
Aluminium 26,900 LD-TP7 15,400 7 YES 6464 NO YES NO8

Antimony 2 09-SS44 7.5 2 NO - - - NO
Arsenic 0.4 SF-TP6 12 5 NO - - - NO
Barium 250 LD-TP1 3,800 2 NO - - - NO
Beryllium 0.6 LD-TP7, LD-TP8 38 2 NO - - - NO
Bismuth 0.4 SF-TP6 N/A NO - - - NO
Boron 8 09-TP66BS1 3,200 7 NO - - - NO
Cadmium 5.9 WG-TP12 14 5 NO - - - NO
Chromium (Total) 46 LD-TP7 220 5 NO - - - NO
Cobalt 40 EG-TP3 22 2 YES 11.3 NO NO NO
Copper 302 LD-TP1 1,100 5 NO - - - NO
Iron 39,600 LD-TP1 11,000 7 YES 11412 YES YES NO8

Lead 210 09-SS55 140 5 YES 32 NO NO NO
Lithium 8 09-MW27DSS1 32 7 NO - - - NO
Manganese 443 LD-TP7 360 7 YES 114 NO NO NO
Mercury 0.2 09-SS10 6.6 5 NO - - - NO
Molybdenum 7 LD-TP1 110 2 NO - - - NO
Nickel 29 LD-TP7 330 2 NO - - - NO
Rubidium 19 09-MW27DSS1 N/A YES 7.7 YES NO NO9

Selenium <2 - 80 5 NO - - - NO
Silver <5 - 77 2 NO - - - NO
Strontium 971 P-TP22 9,400 7 NO - - - NO
Thallium 0.1 09-SS15, 09-SS25 1 3 NO - - - NO
Tin 20 09-SS33 9,400 7 NO - - - NO
Uranium 1.9 09-SS55 23 5 NO - - - NO
Vanadium 61 LD-TP7 39 2 YES 17.9 NO NO NO
Zinc 163 LD-TP1 5,600 2 NO - - - NO

Notes:

4.  There are no applicable guidelines for perylene or phenanthrene; therefore, the most stringent of the non-carcinogenic PAH guidelines (Acenaphthylene) has been selected for comparison purposes.

ND = not detected above laboratory detection limits
N/A = no human-health-based guideline available

10. Toluene, ethylbenzene and xylenes did not exceed screening guidelines however they were included into the TPH fractionnation results within the HHRA.

5.  CCME (2009) Soil Quality Guidelines for the Protection of Environmental and Human Health - Residential land use, non-potable groundwater, direct contact human-health guidelines (note:  where no CCME human health 
guideline exists, AENV, then OMOE, then US EPA have been consulted).

9.  There are no applicable guidelines (i.e.,  CCME, OMOE, US EPA) for rubidium or bismuth. Both are typically associated with seawater spray.  Seawater spray is not expected at the site.  Concentrations of rubidium and 
bismuth were not detected; therefore they are not considered to be a concern.

7.  US EPA (Oak Ridge National Laboratory) Regional Screening Levels for Chemical Contaminants at Superfund Sites (May 2010).  Residential land use.  As per current Health Canada guidance, concentrations of non-
carcinogens have been multiplied by 0.2.
8.  Iron and Aluminum are considered to be elements of low inherant toxicity. 

6.  As per current CCME guidance, the carcinogenic PAHs are assumed to act cumulatively and; therefore, the entire group is carried forward and is assessed based on a Total Potency Equivalents (TPE) basis, relative to 

3. Alberta Tier I Surface Soil Guidelines for Residential Land Use (AENV, 2009) - Direct soil contact human health guidelines

1. Atlantic PIRI (2007) PSSL for residential sites with non-potable groundwater, coarse grained soil and fuel oil or lube oil impacts (Soil Ingestion)
2.  Ontario Ministry of Environment (OMOE) Rationale for the Development of Soil and Ground Water Standards for Use at Contaminated Sites in Ontario, Soil Components for Table 3: Full Depth Generic Site Condition 
Standards in a Non-Potable Ground Water Condition, Residential Land Use, soil contact human-health guideline (OMOE, 2009)
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ProUCL Output 
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A-D Test Statistic 

5% A-D Critical Value 

K-S Test Statistic 

0.883 

0.75 

0.75 

5% K-S Critical Value 0.241 

Data follow Appr. Gamma Distribution at 5% Significance Level 

Assuming Gamma Distribution 

Gamma ROS Statistics using Extrapolated Data 

Minimum 0.000001 

Maximum 33 

Mean 9.286 

Median 5 

so 10 

k star 0.407 

Theta star 22.8 

Nu star 

AppChi2 

11 .4 

4.836 

95% Gamma Approximate UCL 21 .89 

95% Adjusted Gamma UCL 24.72 

Note: DU2 is not a recommended method. 

Nonparametrlc Statistics 

Kaplan-Meier (KM) Method 

Mean 

so 
SE of Mean 

95% KM (t) UCL 

95% KM (z) UCL 

95% KM (jackknife) UCL 

95% KM (bootstrap t) UCL 

95% KM (BCA) UCL 

95% KM (Percentile Bootstrap) UCL 

95% KM (Chebyshev) UCL 

97.5% KM (Chebyshev) UCL 

99% KM (Chebyshev) UCL 

Potential UCLs to Use 

95% KM (Chebyshev) UCL 

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 

These recommendations are based upon the results of the simulation studies summarized In Singh, Malchle, and Lee (2006). 

For additional insight, the user may want to consult a statistician. 

9.5 

9.462 

2.632 

14.16 

13.83 

14.15 

21 .7 

14.14 

13.79 

20.97 

25.94 

35.69 

20.97 
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Pro-Rating Tables 



Table 23.2 Pro-Rated Soil TPH Fractionation Chemistry for RBCA
Former Northwest Point Military Site 
Stantec Project No. 121410105

7,751
TPH EQL Mass

(mg/kg) Fraction

>C7-C8 0.025 - 8.4
>C8-C10 0.1 32 0.0027 82
>C10-C12 4 460 0.038 297
>C12-C16 15 1600 0.133 1033
>C16-C21 15 680 0.057 439
>C21-C32 15 60 0.005 39

>C6-C8 0.1 130 0.011 84
>C8-C10 0.4 970 0.081 627
>C10-C12 8 1600 0.133 1033
>C12-C16 15 4700 0.392 3036
>C16-C21 15 1500 0.125 969
>C21-C32 15 73 0.006 47

12000 1.0 7695
Toluene 0.025 0.08 - 8.4

Ethylbenzene 0.025 2.5 - 22.4
Xylenes 0.050 5 - 38.7

Notes:
Aromatics >C7-C8 = toluene 
Aromatics >C8-C10 = fraction range + ethylbenzene & xylenes
Benzene, Toluene, Ethylbenzene and Xylene = maximum

Aliphatics

Modified TPH

TP1BS3 EPC

TPH by Fractionation
Aromatics



Table 23.3 Pro-Rated Sediment TPH Fractionation Chemistry for RBCA
Former Northwest Point Military Site 
Stantec Project No. 121410105

690
TPH EQL Mass

(mg/kg) Fraction

>C7-C8 0.025 - 0.015
>C8-C10 0.1 32 0.0027 2
>C10-C12 4 460 0.038 26
>C12-C16 15 1600 0.133 92
>C16-C21 15 680 0.057 39
>C21-C32 15 60 0.005 3

>C6-C8 0.1 130 0.011 7
>C8-C10 0.4 970 0.081 56
>C10-C12 8 1600 0.133 92
>C12-C16 15 4700 0.392 270
>C16-C21 15 1500 0.125 86
>C21-C32 15 73 0.006 4

12000 1.0 679
Toluene 0.025 0.08 - 0.015

Ethylbenzene 0.025 2.5 - 0.015
Xylenes 0.050 5 - 0.025

Notes:
Aromatics >C7-C8 = toluene 
Aromatics >C8-C10 = fraction range + ethylbenzene & xylenes
Toluene, Ethylbenzene and Xylene = 1/2 EQL

TP1BS3 EPC

TPH by Fractionation
Aromatics

Aliphatics

Modified TPH
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Risk Assessment Results 

RBCA Model Output - Petroleum Hydrocarbons in Soil 
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Risk Assessment Results 

RBCA Model Output - Petroleum Hydrocarbons in Sediment 
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Risk Assessment Results 

Carcinogenic PAHs 



Site-Specific Target Levels for Human Health (Non-Threshold Substances) - Northwest Point Lifetime

Northwest Point - Soil Exposure Pathways

Receptor: Lifetime Northwest Point

TR x LE
(AFgut x SIR adj x ET ing x SFo) + (AF lung x IR soil adj x ET inh x SFi) + (AF skin x SDR adj x ET derm x SF o)

Cs x [(AFgut x SIR adj x ET ing x SFo) + (AF lung x IR soil adj x ET inh x SFi) + (AF skin x SDR adj x ET derm x SF o)]

LE

Compound SFo SFi BSC AFgut AF lung AF skin
SSTL - Lifetime EPC ILCR

(mg/kg-d)
-1

(mg/kg-d)
-1

(mg/kg) (mg/kg) (mg/kg) (unitless)

B(a)P TPE 2.3 0.137 0 1 1 0.148 23.2 35 1.5E-05

Time on site:

Hours per day (inhalation) 24

Days per Week 3

Weeks per Year 26

Years Exposed 80 Health Canada (2009a)

Life Expectancy 80 Health Canada (2009a)

Parameter Definition (units) Default Value Reference

SFo = oral slope factor [ 1/(mg/kg-day) ] chemical specific Health Canada (2009b)

SF i = inhalation slope factor [ 1/(mg/kg-day) ] chemical specific Health Canada (2009b)

C S = concentration in soil (mg/kg) site specific calculated Exposure Point Concentration (EPC)

TR = target risk 1.00E-05 Health Canada (2009a)

BSC = background soil concentration chemical specific

AFgut = absorption factor for gut (unitless) chemical specific Assumed

AF lung = absorption factor for lung (unitless) chemical specific Assumed

AF skin = absorption factor skin (unitless) chemical specific Health Canada (2009b)

SIR adj = soil ingestion rate (kg soil-yr/kg bw-day) 4.69E-05 Health Canada (2009a) - Lifetime

IR soil adj = soil inhalation rate (kg soil -yr/kg bw-day) = CRP (kg/m
3
) x IR air (m

3
 air-yr/kg bw-day) 5.42E-06 calculated

SDR adj = soil dermal contact rate (kg soil- yr/kg bw-day) = (SA hands x M hands) + (SA body x M body) x 10
-6 

(kg/mg) 1.54E-04 calculated

ET ing = exposure term for soil ingestion pathway (unitless) 0.214 Site Specific [ 24 Hours per Day, 3 Days per Week, 26 Weeks per Year]

ET  inh = exposure term for soil inhalation pathway (unitless) 0.214 Site Specific [ 24 Hours per Day, 3 Days per Week, 26 Weeks per Year]

ET derm = exposure term for soil dermal contact pathway (unitless) 0.214 Site Specific [ 24 Hours per Day, 3 Days per Week, 26 Weeks per Year]

CRP = concentration of respirable particles (kg/m
3
) 2.50E-07 Health Canada (2009a) - Unpaved roads with vehicle traffic

IR air adj = daily inhalation rate (m
3 
air-yr/kg bw-day) 21.7 Health Canada (2009a) - Lifetime

SA hands adj = skin surface area - hands (cm
2
-yr/kg bw-day) 1125 Health Canada (2009a) - Lifetime

SA body adj = skin surface area - arms (cm
2
-yr/kg bw-day) 4181 Health Canada (2009a) - Lifetime

M hands = soil to skin adherence factor - hands (mg/cm
2
) 0.1 Health Canada (2009a) - Lifetime

M body = soil to skin adherence factor - rest of body (mg/cm
2
) 0.01 Health Canada (2009a) - Lifetime

SSTL Lifetime =   + BSC

ILCR Lifetime =




