
Indian Head Hatchery Expansion Project – Environmental Registration 
Appendices 

 
 
 

Northern Harvest Smolt 
July 2018 

 

APPENDIX G: PROJECT DESIGN DRAWINGS 

  





GRADING

WKSHOP

CHEMICAL
STORE

O2 & O3
GEN

CHILLER

EL.LAB

SCALE  1:1000

 SITE INFRASTRUCTURE

NOTES:

1. DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
2. ALL DIMENSIONS FOR SITE LAYOUT ARE REFERENCE DIMENSIONS AND
SHOULD BE CONFIRMED BEFORE CONSTRUCTION.
2) BASE PLAN FROM MERIDIAN ENGINEERING LTD., DWG NO. CC17MHA125-C3-C4.

A 15MAR18ISSUED FOR INFO

FOR INFORMATION ONLY
NOT FOR CONSTRUCTION

B 27JUN18ISSUED FOR INFO

POST-SMOLT FACILITY

EFFLUENT
TREATMENT

SMOLT VACCINATION &
 GRADING BLDG

INCUBATION ROOM

Drawing No.

Project No.:

Designed By:

Checked By:

Scale:

Drawn By:

Approved By:

Date:
Sheet     of   

Drawing

Project

Owner

Drawing File Name:

No. Revision Date

Civil / Structural Consultant

10 THOMPSON STREET
CLARENVILLE NL
A5A 1Y9

TEL (709) 466-2700
FAX (709) 466-3090

Prime Consultant

Mechanical / Process Consultant

Geotechnical Consultant

GRID NORTH

NAD 83

SEE DWG CN1023-105

SEE DWG CN1023-106

SEE DWG CN1023-104

SEE DWG CN1023-103

FEED

C 05JUL18ISSUED FOR INFO



GRADING

WKSHOP

CHEMICAL
STORE

O2 & O3
GEN

CHILLER

EL.LAB

SCALE  1:1000

AQUACULTURE MODULES

NOTES:

1. DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
2. ALL DIMENSIONS FOR SITE LAYOUT ARE REFERENCE DIMENSIONS AND
SHOULD BE CONFIRMED BEFORE CONSTRUCTION.
2) BASE PLAN FROM MERIDIAN ENGINEERING LTD., DWG NO. CC17MHA125-C1,
2018-02-14.

25.4 mm

DRAWING IS ISSUED AS 610x915 MM
[24"x36"].  IF LINE SHOWN ABOVE
IS NOT 25.4 MM [1"] LONG, ACTUAL SCALE
DIFFERS FROM STATED SCALE.

A 15MAR18ISSUED FOR INFO

FOR INFORMATION ONLY
NOT FOR CONSTRUCTION

B 27JUN18ISSUED FOR INFO

Drawing No.

Project No.:

Designed By:

Checked By:

Scale:

Drawn By:

Approved By:

Date:
Sheet     of   

Drawing

Project

Owner

Drawing File Name:

No. Revision Date

Civil / Structural Consultant

10 THOMPSON STREET
CLARENVILLE NL
A5A 1Y9

TEL (709) 466-2700
FAX (709) 466-3090

Mechanical / Process Consultant

Geotechnical Consultant

EFFLUENT TREATMENT

SMOLT GRADING BLDG

INCUBATION ROOM

PORAS FAFACCIILLIITYTYEFFLUENT TREATMENT

SMOLT GRADING BLDG

SEE DWG CN1023-105

SEE DWG CN1023-106

SEE DWG CN1023-104SEE DWG CN1023-103

C 05JUL18ISSUED FOR INFO



SCALE  1:100
BUILDING LAYOUT: INCUBATION MODULES

FOR INFORMATION ONLY
NOT FOR CONSTRUCTION

25.4 mm

DRAWING IS ISSUED AS 610x915 MM
[24"x36"].  IF LINE SHOWN ABOVE
IS NOT 25.4 MM [1"] LONG, ACTUAL SCALE
DIFFERS FROM STATED SCALE.

Drawing No.

Project No.:

Designed By:

Checked By:

Scale:

Drawn By:

Approved By:

Date:
Sheet     of   

Drawing

Project

Owner

Drawing File Name:

No. Revision Date

Civil / Structural Consultant

10 THOMPSON STREET
CLARENVILLE NL
A5A 1Y9

TEL (709) 466-2700
FAX (709) 466-3090

Mechanical / Process Consultant

Geotechnical Consultant

A 15MAR18ISSUED FOR INFO

B 27JUN18ISSUED FOR INFO

26.10 M [85'-7"]

1
5

.4
8

 M
 [
5

0
'-
9

"]

1
7

.3
2

 M
 [
5

6
'-
1

0
"]

C 05JUL18ISSUED FOR INFO



SCALE  1:100
BUILDING LAYOUT:  SMOLT GRADING & VACCINATION

SMOLT GRADE/VACC

FOR INFORMATION ONLY
NOT FOR CONSTRUCTION

A 15MAR18ISSUED FOR INFO

B 27JUN18ISSUED FOR INFO

FISH
RETURNS

25.4 mm

DRAWING IS ISSUED AS 610x915 MM
[24"x36"].  IF LINE SHOWN ABOVE
IS NOT 25.4 MM [1"] LONG, ACTUAL SCALE
DIFFERS FROM STATED SCALE.

Drawing No.

Project No.:

Designed By:

Checked By:

Scale:

Drawn By:

Approved By:

Date:
Sheet     of   

Drawing

Project

Owner

Drawing File Name:

No. Revision Date

Civil / Structural Consultant

10 THOMPSON STREET
CLARENVILLE NL
A5A 1Y9

TEL (709) 466-2700
FAX (709) 466-3090

Mechanical / Process Consultant

Geotechnical Consultant

HOLDING

ANAESTHETIZING

VACCINATION

10.01 M [32'-10"] 22.99 M [75'-5"]

3
0

.5
0

 M
 [
1

0
0

'-
1

"]

EXISTING
SMOLT
BLDG

C 05JUL18ISSUED FOR INFO



GRADING

WKSHOP

CHEMICAL
STORE

O2 & O3
GEN

CHILLER

EL.LAB

SCALE  1:300

BUILDING LAYOUT: MODULAR RAS PRODUCTION UNITS

FOR INFORMATION ONLY
NOT FOR CONSTRUCTION

A 15MAR18ISSUED FOR INFO

E 27JUN18ISSUED FOR INFOFISH
DISCHARGE

B 25APR18

39 M [129 FT]17 M [54 FT]

173 M [568 FT] (FOUR IDENTICAL POST-SMOLT RAS MODULES)

7
4

 M
 [
2

4
1

 F
T

]

C 17MAY18

16.5MØ TANK

WATER TREATMENT UNIT

UNDER-FLOOR
RESERVOIR

E
L

E
C

T
R

IC
A

L
 R

M

D 18MAY18

25.4 mm

DRAWING IS ISSUED AS 610x915 MM
[24"x36"].  IF LINE SHOWN ABOVE
IS NOT 25.4 MM [1"] LONG, ACTUAL SCALE
DIFFERS FROM STATED SCALE.

Drawing No.

Project No.:

Designed By:

Checked By:

Scale:

Drawn By:

Approved By:

Date:
Sheet     of   

Drawing

Project

Owner

Drawing File Name:

No. Revision Date

Civil / Structural Consultant

10 THOMPSON STREET
CLARENVILLE NL
A5A 1Y9

TEL (709) 466-2700
FAX (709) 466-3090

Mechanical / Process Consultant

Geotechnical Consultant

ISSUED FOR INFO

ISSUED FOR INFO

ISSUED FOR INFO

FEED

F 05JUL18ISSUED FOR INFO



SCALE  1:200
BUILDING LAYOUT: EFFLUENT TREATMENT

MICROSCREEN
DRUM FILTERS

IN-LINE UV
REACTORS

FOR INFORMATION ONLY
NOT FOR CONSTRUCTION

A 15MAR18ISSUED FOR INFO

B 27JUN18ISSUED FOR INFO

SW 12.5MØ
CLARIFIER

FISH ESCAPEMENT
SCREENS

25.4 mm

DRAWING IS ISSUED AS 610x915 MM
[24"x36"].  IF LINE SHOWN ABOVE
IS NOT 25.4 MM [1"] LONG, ACTUAL SCALE
DIFFERS FROM STATED SCALE.

Drawing No.

Project No.:

Designed By:

Checked By:

Scale:

Drawn By:

Approved By:

Date:
Sheet     of   

Drawing

Project

Owner

Drawing File Name:

No. Revision Date

Civil / Structural Consultant

10 THOMPSON STREET
CLARENVILLE NL
A5A 1Y9

TEL (709) 466-2700
FAX (709) 466-3090

Mechanical / Process Consultant

Geotechnical Consultant

FW PUMP
STATION

20 M [66 FT]

5
1

 M
 [
1

6
7

 F
T

]

100MMØ TO
GOLF COURSE

300MMØ
TO OUTFALL

INLET OF PUMPED SUPPLY
FROM EXISTING WASTE TREATMENT

INLET FROM POST-SMOLT
PUMP SUMP O/F

INLET FROM POST SMOLT
DRUM FILTERS

SW PUMP
STATION

C 05JUL18ISSUED FOR INFO



SCALE  1:100
PLUMBING & EQUIP'T LAYOUT: MODULAR RAS PRODUCTION SHEET 1
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SCALE  1:100
PLUMBING & EQUIP'T LAYOUT: MODULAR RAS PRODUCTION, SHEET 2
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SCALE  1:75
PLUMBING & EQUIP'T LAYOUT: MODULAR RAS PRODUCTION, SHEET 4
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SCALE  1:75
PLUMBING & EQUIP'T LAYOUT: MODULAR RAS PRODUCTION, SHEET 5

FOR INFORMATION ONLY
NOT FOR CONSTRUCTION

CULTURE TANKS

MEAN HIGH WATER (EL = 0.00M, DATUM)

SECTION E-E

A 31MAY18ISSUED FOR INFO

RESERVOIR

PIPE
FROM WTU

B 04JUN18

25.4 mm

DRAWING IS ISSUED AS 610x915 MM
[24"x36"].  IF LINE SHOWN ABOVE
IS NOT 25.4 MM [1"] LONG, ACTUAL SCALE
DIFFERS FROM STATED SCALE.

Drawing No.

Project No.:

Designed By:

Checked By:

Scale:

Drawn By:

Approved By:

Date:
Sheet   of 

Drawing

Project

Owner

Drawing File Name:

No. Revision Date

Civil / Structural Consultant

10 THOMPSON STREET
CLARENVILLE NL
A5A 1Y9

TEL (709) 466-2700
FAX (709) 466-3090

Mechanical / Process Consultant

Geotechnical Consultant

N
:\

N
a

n
a
im

o
\P

u
b
lic

\P
ro

je
ct

s\
M

a
ri
n
e

 H
a
rv

e
st

 A
tla

n
tic

 C
a

n
a
d
a

\S
te

p
h
e
n

vi
lle

, 
N

F
\M

H
A

C
 H

a
tc

h
e
ry

\C
-D

e
ve

lo
p
m

e
n

t\
D

ra
w

in
g
s\

C
N

1
0
2
3
-4

0
1
_
D

.d
w

g

ISSUED FOR INFO

C 27JUN18ISSUED FOR INFO

A 31MAY18ISSUED FOR INFO

B 04JUN18ISSUED FOR INFO

C 27JUN18ISSUED FOR INFO

D 05JUL18ISSUED FOR INFO



Tank

Process

Ct. 6,0

Ct. 10,0

Ct. ~12

Ct. 4,0

Ct. 3,0

Wellboat

Wharf

Modular RAS Production Building 

Clean area Unclean area

DN250
DN250

DN250
DN250

TANK

To effulent
treatment

Ct. ~14

Ct. ~13,5

Ct. ~12,8

Ct 9,0 Floor

Slope 1:20
Clean area Unclean area

Smolt transfer building

A A

To effulent
treatment

Pipe from clean room

Overflow
DN250

Pump line from wharf
DN250

A A

Section A-A

B BSection B-B

Kompleks Bygg Etasje Fag System Type Løpenummer Prosjektfase Revisjon Status

Målestokk

Filnavn

Dokumentansvarlig

Oppdragsnummer

P.b. 9420 Sluppen - 7493 TRONDHEIM - Tel 73 84 10 00 - Fax 73 84 10 60
Rambøll Norge AS - Region Midt-Norge

Revisjon Rettelse Dato Tegnet Kontrollert Godkjent
Fase

Lay_GH.dwg

Sketch

Northern Harvest Indian Head hatcery expension DATO: 18.04..2018

TEGN: THTA

KONTR: SHN

Principle
Smolt transfer building and delivery

1350028313

THTA

1:50

H010 1

1 Plan of buildings added 27.06.2018 THTA GTD GTD

LEGEND

SMOLT DISCHARGE LINE

WATER SUPPORT LINE

INTERNAL PROCESS LINE

LOCATION:

Calculated head loss: 6,4 meters
(Head reserve 1,2 meters)
(Velocity 1,5 m/s, pipe inner diameter SDR11 205mm)

Detail A

Smolt transfer building (10 X 15m)

Plan 1:100 Section A-A 1:100



CLARIFIER

FROM
INCUBATION EFF

(CLEAN WATER)

MICROSCREEN
DRUM FILTER

FROM 6M
EFF

(FISH WATER)

FROM  6M

FROM  14M

W
(BLACK WATER)

FROM  14M

FROM 18M

FROM 18M

TO
COMPOSTINGSOLIDS (5% TSS)

TO
GOLF

COURSE

TO
HYDROPONICS

EFF

UV
DISINFECTION

CLARIFIER

WASTE
FOR

DISPOSALSOLIDS (5% TSS)

OCEAN
OUTFALL

EFF

1

EFF
(FISH WATER)

W
(BLACK WATER)

EFF
(FISH WATER)

W
(BLACK WATER)

2

3

4

5

6

7

8

9

FLOW SCHEDULE
(DESIGN AVERAGE

FLOWS, LPM)

1 64
2 5
3 43
4 842
5 1748
6 971
7 2060
8 29
9 48
10 5769

~8 PPT SALT

0 PPT SALT

15 PPT SALT15 PPT SALT

FISH
ESCAPEMENT

SCREENN

10

EFF

FROM
INCUBATION W

(BLACK WATER)

SCALE: NOT TO SCALE

AQUACULTURE WATER SYSTEM:  PROCESS FLOW DIAGRAM, EFFLUENT TREATMENT

A 15MAR18 ISSUED FOR INFORMATION

Nanaimo, BC
711 Poplar St.

Canada
V9S 5L8

FOR INFORMATION ONLY
NOT FOR CONSTRUCTION

DRAWING IS ISSUED AS 610x915 MM
[24"x36"].  IF LINE SHOWN ABOVE
IS NOT 25.4 MM [1"] LONG, ACTUAL SCALE
DIFFERS FROM STATED SCALE.



Indian Head Hatchery Expansion Project – Environmental Registration 
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Northern Harvest Smolt 
July 2018 

 

APPENDIX H: SALTWATER SUPPLY AND LINES 
Please note that these reports were commissioned by MHAC prior to the purchase of NHS.   
 
 

1. Saltwater Monitoring Well Report 3113-010 
2. Sonar-DCPTs, Port of Stephenville 3113-008 

 
 

  







Technical Memorandum to: Marine Harvest Atlantic Canada FFC-NL-3113-010
June 25, 2018 Page 2 of 4

FHS2 was drilled approximately 600 m east of FHS1, close to the golf course garage. FHS2 was
augered to 19.6 m bgs but did not encounter any obvious low blow count zones. A DCPT was
then driven out the bottom of the auger to a depth of approximately 28 m bgs. A low blow count
zone was encountered between 24 m and 27 m bgs, indicating the presence of a softer silty or
clay layer at this depth interval. The high blow counts above and below this zone indicate that
the material at the depths above and below the soft layer is primarily medium sand to gravel.

The grain size data for the samples from both saltwater monitoring wells are provided in
Appendix B. The grain size data were used to compute the hydraulic conductivity values for the
selected soil samples using the Hazen method (Fetter, 2001) as,

where K is hydraulic conductivity (cm/s), d10 is the effective grain size (cm), and C is a
coefficient based on the table shown in Tables 1a and 1b. The method is generally applicable for
sand with the effective grain size ranged from 0.01 cm to 0.3 cm.

The grain size data confirm the presence of a low permeability layer in borehole FHS1. The
grain size data also show that the permeability of the overburden in FHS2 is higher than that
found in FHS1 at the same depth below the ground surface. Based on the grain size data from the
upper 20 m of both boreholes, this section of the aquifer is expected to have lower well yields
than those measured in the Marine Harvest production test well. However, the computed K
values still indicate that a properly constructed and developed well will have well yields in the
range of 1,200 to 1,600 litres per minute or greater based on the available drawdown.

It is recommended that a salt water test well be constructed approximately 100 m to 150 m west
to northwest (Figure 1) of borehole FHS2. Figure 2 shows the proposed construction procedures
for this test well which is designed to allow aquifer tests to be completed on both the upper part
of the aquifer and the lower part of the aquifer, separately. Composite soil samples will be
collected during the drilling of this test well at 1.5 m intervals, visually assessed, and the location
and depths of the well screen sections, the solid riser sections and the casing pull-back depths
will be decided based on the estimated grain size distributions for the collected samples.
Figure 1 shows the location of this salt water test well as well as the location of two additional
potential production wells. 

3.0   Monitoring Well Construction

Monitoring wells were constructed in both FHS1 and FHS2 boreholes. Construction of the
monitoring well assembly in FHS1 was preceded by pulling the 250 mm augers back to
approximately 15.2 m bgs to avoid the layer of fine sand and the large clay layer at about 19 m
bgs. Once the required depth was reached a 50 mm screen and riser assembly (piezometer) was
lowered into the borehole through the augers, consisting of 4.6 m of screen and 12.2 m of riser
with a bottom end cap and a J-Plug seal at the top of the riser. Sections of augers were removed
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1.5 m at a time up to 9.6 m bgs and a 0.6 m section of bentonite was added to reduce the
permeability parallel to the borehole and to prevent short-circuiting. The augers were then
removed and a 25 mm piezometer well was installed using a pointed cap. The details of the two
piezometers in FHS1 are provided in the well log in Appendix A. Bentonite was added to the
top of the borehole to prevent surface water from draining down to the screened interval of this
upper piezometer.

The same procedure was followed in constructing a monitoring well in the FHS2 borehole. The
details of each piezometer in this borehole are provided in the well log for FHS2 in Appendix A.

4.0   Groundwater Chemistry 

Water samples were collected from the shallow and deep piezometers in FHS1 on April 10,
2018, after purging approximately 10 to 15 well volumes. Normally, boreholes or monitoring
wells are purged until at least three well volumes have been removed. The shallow and deep
piezometers in monitoring well FHS2 were sampled on April 14, 2018 after purging each
piezometer approximately 10 to 15 well volumes. The deep piezometers in each monitoring well
were sampled again on May 23, 2018, after purging the deep piezometers by more than 2,000 to
3,000 litres. The laboratory data for each set of water samples are presented in Tables 2a ,b, c
and d; Tables 3a, b, c, and d; and Tables 4a, b, c and d. The laboratory data have been
referenced to both the CCME Marine Aquatic Life (MAL) guidelines values and the Fresh Water
Aquatic Life (FWAL) guidelines (Table 5). The laboratory data are presented in Appendix C.

Figure 3 shows the relationship on a standard trilinear diagram between the major ions in the
water samples and typical seawater (after Hem, 1989). In general, the trilinear diagram shows
that the major ion distributions of the deep groundwater samples reflect a strong marine
influence. Long-term groundwater production from either of the two well locations, between 15
and 25 m, will result in increased salinity. 

Figure 4 shows the relationship between total metals and dissolved metals relative to turbidity
for the initial set of water samples from FHS1 and FHS2. This plot suggests that incomplete well
development is partly responsible for the elevated turbidity and high concentrations of total
metals. However, the elevated colour and high charge balance errors reported for the two
shallow groundwater samples (especially FHS2-1) are probably also associated with oxidation of
ferrous iron and floc formation in the un-preserved aliquots of the samples. The additional
analytical data from the May 23, 2018, sampling of the deep piezometers with the large purge
volumes confirm that incomplete well development was partly responsible for the elevated
turbidity and high concentrations of total metals. The additional well development has produced
groundwater with substantially lower turbidity and lower total and dissolved metals.

The initial water samples had unusually high concentrations of total copper, lead, zinc, but also
titanium and vanadium suggesting the suspended materials that entered the wells were
mineralized and not necessarily a result of contamination. Iron, titanium and vanadium are
typical metals associated with deposits of magnetite and ilmentite in western Newfoundland.
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Boron at FSH2 is high in the deep sample, FSH2-2, and that metal is a typical landfill
contaminant, but it is also present in seawater at concentrations of up to 4,500 µg/L. 
 
An important question to address is what will happen with the metals concentrations over time.
As expected, the binary plot (Figure 4) shows a strong positive correlation between turbidity and
total metals and one can expect the total metals to decrease in a properly constructed and
developed well that produces groundwater with a low turbidity. The initial water samples
showed a weak negative correlation between turbidity and dissolved metals. In particular, the
deep groundwater sample from FSH2-2 had the lowest turbidity and the highest concentration of
dissolved metals (as a sum total). However, the May 23, 2018 data for the deep piezometer in
FSH2 show that additional development and low turbidity correlated positively with a reduction
in dissolved metals loading. While there is some concern with the iron and aluminum
concentrations, it is expected that with a large production well and long term pumping, the water
chemistry will approach that of sea water since the production wells will be close to the open
ocean and there is no elevated area on the up-stream side to produce a thick freshwater lense.
The reduction in fluid conductance and TDS values between the water samples that were
collected in April and the water samples that were collected in late May, 2018, reflect the use of
brackish water and seawater to flush out the up-coning sand from the augers during drilling. For
this site, the relatively flat topography extends back more than a kilometre from the ocean with
the saltwater of the harbour forming a hydraulic boundary on the opposite side of the golf course
which should produce a relatively thin freshwater lense of between 40 to 60 m below ground
surface. The water samples were all collected above the known clay layers. 

Figure 2 shows the proposed design for a test well. This well is designed to allow the well yield
and water chemistry below the clay layer to be tested during a long term pumping of the aquifer
which is expected to induce sea water intrusion and rapid thinning of the freshwater lense. If the
well can be constructed as designed and if the water chemistry is unacceptable, the bottom
section of the well screen below the clay layer will be sealed, the casing retracted to expose the
upper section of the well screen and the aquifer above the clay layer then evaluated for well yield
and water chemistry. If necessary, barrier wells can be installed to provide a stable salinity from
the salt water production wells. Figure 1 shows the proposed locations for three saltwater
production wells.

Reference

Fetter, C.W., 2001, Applied Hydrogeology. Fourth Edition, Prentice Hall. 

Hem, J. D., 1989. Study and Interpretation of Chemical Characteristics of Natural Waters. 3rd

Edition, U.S. Geological Survey Water Supply Paper 2254.



d 60 C (1) C min C max K min K max

mm cm mm -- cm/s m/s -- -- cm/s cm/s

FHS1-SS16 0.075 0.0075 0.29 60 3.38E-03 3.38E-05 40 80 2.25E-03 4.50E-03

FHS1-SS17 0.08 0.008 0.21 60 3.84E-03 3.84E-05 40 80 2.56E-03 5.12E-03

FHS1-SS18 0.07 0.007 0.19 60 2.94E-03 2.94E-05 40 80 1.96E-03 3.92E-03

FHS1-SS19 0.075 0.0075 0.16 60 3.38E-03 3.38E-05 40 80 2.25E-03 4.50E-03

FHS1-SS20 0.001 0.0001 0.001 60 6.00E-07 6.00E-09 40 60 4.00E-07 6.00E-07

FHS1-SS21 0.001 0.0001 0.001 60 6.00E-07 6.00E-09 40 60 4.00E-07 6.00E-07

Note:  (1) Table for coefficient C  by Hazen  (1911).
40 - 80 Very fine sand, poorly sorted
40 - 80 Fine sand with appreciable fines

80 - 120 Medium sand, well sorted
80 - 120 Coarse sand, poorly sorted

120 - 150 Coarse sand, well sorted, clean

Table 1a.   Hydraulic conductivity calculation from the grain size distribution data using Hazen method for split spoon samples
                  from borehole FHS1.

d 10 KSample ID



d 60 C (1) C min C max K min K max

mm cm mm -- cm/s m/s -- -- cm/s cm/s

FHS2-SS6 0.075 0.0075 0.39 80 4.50E-03 4.50E-05 40 120 2.25E-03 6.75E-03

FHS2-SS11 0.11 0.011 0.31 60 7.26E-03 7.26E-05 40 80 4.84E-03 9.68E-03

FHS2-SS12 0.11 0.011 0.36 60 7.26E-03 7.26E-05 40 80 4.84E-03 9.68E-03

FHS2-SS13 0.075 0.0075 0.21 60 3.38E-03 3.38E-05 40 80 2.25E-03 4.50E-03

FHS2-SS14 0.085 0.0085 0.19 60 4.34E-03 4.34E-05 40 80 2.89E-03 5.78E-03

FHS2-SS15 0.075 0.0075 0.19 60 3.38E-03 3.38E-05 40 80 2.25E-03 4.50E-03

Note:  (1) Table for coefficient C  by Hazen  (1911).
40 - 80 Very fine sand, poorly sorted
40 - 80 Fine sand with appreciable fines

80 - 120 Medium sand, well sorted
80 - 120 Coarse sand, poorly sorted

120 - 150 Coarse sand, well sorted, clean

Table 1b.   Hydraulic conductivity calculation from the grain size distribution data using Hazen method for split spoon soil samples
                   from borehole FHS2.

d 10 KSample ID



Fracflow Sample ID  3113-FHS1-1.0-
WS1 

 3113-FHS1-2.0-
WS1 

Sampling Date 04/10/2018 04/10/2018
AGAT ID 9178171 9178204

Benzene mg/L 0.370 0.11 <0.001 <0.001
Toluene mg/L 0.002 0.215 <0.001 <0.001
Ethylbenzene mg/L 0.09 0.025 <0.001 <0.001
Xylene (Total) mg/L <0.001 <0.001
C6-C10 (less BTEX) mg/L <0.01 <0.01
>C10-C16 Hydrocarbons mg/L <0.05 <0.05
>C16-C21 Hydrocarbons mg/L 0.07 0.06
>C21-C32 Hydrocarbons mg/L 0.24 0.12
Modified TPH (Tier 1) * mg/L 20 0.3 0.2
Resemblance Comment LR LR
Return to Baseline at C32 Y Y

Isobutylbenzene - EPH % 83 91
Isobutylbenzene - VPH % 117 108
n-Dotriacontane - EPH % 90 93

Comments:  -
-
-
- Resemblance Comment Key:

FOF - Fuel Oil Fraction LR - Lube Range
FR - Product in Fuel Oil Range NA - Not Applicable
GF - Gasoline Fraction NR - No Resemblance
GR - Product in Gasoline Range UC - Unidentified Compounds
LOF - Lube Oil Fraction WFOF - Weathered Fuel Oil Fraction

WGF - Weathered Gasoline Fraction 

CCME FWAL, CCME MAL (accessed via st-ts.ccme.ca - most current version)

Project 3113 - Stephenville Sampling Program

Surrogate Recovery (%)

Petroleum Hydrocarbons

* PIRI Tier 1 GW Residential Non-Potable Coarse Jan 2015

Table 2a   Analytical results of low level BTEX/TPH in water samples from the FHS1 salt
                 water monitoring well for the April 10, 2018 sampling event, Stephenville, NL.

Units CCME
FWAL

CCME
MAL

Bold/Shaded - Exceeds Guideline/Standard



Fracflow Sample ID  3113-FHS1-1.0-
WS1 

 3113-FHS1-2.0-
WS1 

Sampling Date 04/10/2018 04/10/2018
AGAT ID 9178171 9178204

Dissolved Aluminum ug/L Variable 5 21 17
Dissolved Antimony ug/L 2 <2 <2
Dissolved Arsenic ug/L 5 2 26 29
Dissolved Barium ug/L 5 350 534
Dissolved Beryllium ug/L 2 <2 <2
Dissolved Bismuth ug/L 2 <2 <2
Dissolved Boron ug/L 29000, 1500 5 695 749
Dissolved Cadmium ug/L 1.0, 0.09 0.017 0.06 <0.017
Dissolved Chromium ug/L 1 4 3
Dissolved Cobalt ug/L 1 2 <1
Dissolved Copper ug/L Equation 2 5 5
Dissolved Iron ug/L 300 50 372 4800
Dissolved Lead ug/L Equation 0.5 0.9 <0.5
Dissolved Manganese ug/L 2 1370 1080
Dissolved Molybdenum ug/L 73 2 29 8
Dissolved Nickel ug/L Equation 2 7 6
Dissolved Selenium ug/L 1.0 1 5 1
Dissolved Silver ug/L 0.25 0.1 <0.1 <0.1
Dissolved Strontium ug/L 5 1580 1470
Dissolved Thallium ug/L 0.8 0.1 <0.1 <0.1
Dissolved Tin ug/L 2 <2 <2
Dissolved Titanium ug/L 2 5 5
Dissolved Uranium ug/L 33, 15 0.1 0.9 0.9
Dissolved Vanadium ug/L 2 20 23
Dissolved Zinc ug/L 30 5 9 7

Comments:  -
-
- RDL - Reported Detection Limit;     
- G / S - Guideline / Standard
- Analysis completed on a filtered sample.

Bold/Shaded - Exceeds Guideline/Standard
CCME FWAL - update 2015

Table 2b   Analytical results of dissolved metals in water samples from the FHS1 salt water
                  monitoring well for the April 10, 2018 sampling event, Stephenville, NL.

Units G / S RDL

Dissolved Metals

Project 3113 - Stephenville Sampling Program



Fracflow Sample ID  3113-FHS1-1.0-
WS1 

 3113-FHS1-2.0-
WS1 

Sampling Date 04/10/2018 04/10/2018
AGAT ID 9178171 9178204

pH 6.5-9.0 7.88 7.77
Reactive Silica as SiO2 mg/L 0.5 4.7 8.8
Chloride mg/L 640, 120 50 3660 3670
Fluoride mg/L 0.12 0.12 <0.12 <0.12
Sulphate mg/L 100 497 494
Alkalinity mg/L 5 195 180
True Color TCU Narrative 5 16 28
Turbidity NTU Narrative 0.1 13100 2120
Electrical Conductivity umho/cm 1 11200 11400
Nitrate + Nitrite as N mg/L 0.05 <0.05 <0.05
Nitrate as N mg/L 550, 13 2.5 <2.5 <2.5
Nitrite as N mg/L 0.06 2.5 <2.5 <2.5
Ammonia as N mg/L Fact Sheet 0.03 0.31 0.87
Total Organic Carbon mg/L 0.5 8.9 1.7
Ortho-Phosphate as P mg/L 0.01 <0.01 0.01
Total Sodium mg/L 0.1 1720 1820
Total Potassium mg/L 0.1 67.2 60.9
Total Calcium mg/L 0.1 599 223
Total Magnesium mg/L 0.1 267 209
Bicarb. Alkalinity (as CaCO3) mg/L 5 195 180
Carb. Alkalinity (as CaCO3) mg/L 10 <10 <10
Hydroxide mg/L 5 <5 <5
Calculated TDS mg/L 1 7300 6660
Hardness mg/L 2600 1420
Langelier Index (@20C) NA 1.17 0.6
Langelier Index (@ 4C) NA 0.85 0.28
Saturation pH (@ 20C) NA 6.71 7.17
Saturation pH (@ 4C) NA 7.03 7.49
Anion Sum me/L 117 117
Cation sum me/L 152 113
% Difference/ Ion Balance (NS) % 12.8 1.8

Na/Cl 0.47 0.50
Ca/Mg 2.2 1.1

Comments:  -
-
- RDL - Reported Detection Limit;     
- G / S - Guideline / Standard

Bold/Shaded - Exceeds Guideline/Standard
CCME FWAL - update 2015

Table 2c   Analytical results of standard water analysis in water samples from the FHS1 salt
                 water monitoring well for the April 10, 2018 sampling event, Stephenville, NL.

Project 3113 - Stephenville Sampling Program

Standard Water Analysis

Units G / S RDL

Ratios



Fracflow Sample ID  3113-FHS1-1.0-
WS1 

 3113-FHS1-2.0-
WS1 

Sampling Date 04/10/2018 04/10/2018
AGAT ID 9178171 9178204

Total Aluminum ug/L Variable 5 138000 18700
Total Antimony ug/L 2 <2 <2
Total Arsenic ug/L 5 2 14 6
Total Barium ug/L 5 1110 628
Total Beryllium ug/L 2 5 <2
Total Bismuth ug/L 2 <2 <2
Total Boron ug/L 29000, 1500 5 371 654
Total Cadmium ug/L 1.0, 0.09 0.017 1.14 0.153
Total Chromium ug/L 1 622 95
Total Cobalt ug/L 1 149 23
Total Copper ug/L Equation 1 649 51
Total Iron ug/L 300 50 224000 57500
Total Lead ug/L Equation 0.5 95.3 12.5
Total Manganese ug/L 2 6280 2510
Total Molybdenum ug/L 73 2 37 10
Total Nickel ug/L Equation 2 319 44
Total Phosphorous mg/L Fact Sheet 0.02 4.21 0.32
Total Selenium ug/L 1 1 5 2
Total Silver ug/L 0.25 0.1 0.4 <0.1
Total Strontium ug/L 5 2710 1580
Total Thallium ug/L 0.8 0.1 0.2 <0.1
Total Tin ug/L 2 5 <2
Total Titanium ug/L 2 3970 1290
Total Uranium ug/L 33, 15 0.1 8.3 2.3
Total Vanadium ug/L 2 483 121
Total Zinc ug/L 30 5 955 81

Comments:  -
-
- RDL - Reported Detection Limit;     
- G / S - Guideline / Standard

Bold/Shaded - Exceeds Guideline/Standard
CCME FWAL - update 2015

Table 2d   Analytical results of total metals in water samples from the FHS1 salt water
                  monitoring well for the April 10, 2018 sampling event, Stephenville, NL.

Units G / S RDL

Project 3113 - Stephenville Sampling Program

Total Metals



Fracflow Sample ID  3113-FHS2-1.25-
WS1 

 3113-FHS2-2.0-
WS1 

Sampling Date 04/14/2018 04/14/2018
AGAT ID 9184011 9184169

Benzene mg/L 0.370 0.11 <0.001 <0.001
Toluene mg/L 0.002 0.215 <0.001 <0.001
Ethylbenzene mg/L 0.09 0.025 <0.001 <0.001
Xylene (Total) mg/L <0.001 <0.001
C6-C10 (less BTEX) mg/L <0.01 <0.01
>C10-C16 Hydrocarbons mg/L <0.05 <0.05
>C16-C21 Hydrocarbons mg/L <0.05 <0.05
>C21-C32 Hydrocarbons mg/L 0.04 0.07
Modified TPH (Tier 1) * mg/L 20 <0.1 <0.1
Resemblance Comment UC UC
Return to Baseline at C32 Y Y

Isobutylbenzene - EPH % 70 78
Isobutylbenzene - VPH % 107 113
n-Dotriacontane - EPH % 70 75

Comments:  -
-
-
- Resemblance Comment Key:

FOF - Fuel Oil Fraction LR - Lube Range
FR - Product in Fuel Oil Range NA - Not Applicable
GF - Gasoline Fraction NR - No Resemblance
GR - Product in Gasoline Range UC - Unidentified Compounds
LOF - Lube Oil Fraction WFOF - Weathered Fuel Oil Fraction

WGF - Weathered Gasoline Fraction 

Project 3113 - Stephenville Sampling Program

Surrogate Recovery (%)

Petroleum Hydrocarbons

Table 3a   Analytical results of low level BTEX/TPH in water samples from the FHS2 salt
                 water monitoring well for the April 14, 2018 sampling event, Stephenville, NL.

Units CCME
FWAL

CCME
MAL

CCME FWAL, CCME MAL (accessed via st-ts.ccme.ca - most current version)
* PIRI Tier 1 GW Residential Non-Potable Coarse Jan 2015
Bold/Shaded - Exceeds Guideline/Standard



Fracflow Sample ID  3113-FHS2-1.25-
WS1 

 3113-FHS2-2.0-
WS1 

Sampling Date 04/14/2018 04/14/2018
AGAT ID 9184011 9184169

Dissolved Aluminum ug/L Variable 5 20 10
Dissolved Antimony ug/L 2 <2 <2
Dissolved Arsenic ug/L 5 2 16 39
Dissolved Barium ug/L 5 68 168
Dissolved Beryllium ug/L 2 <2 <2
Dissolved Bismuth ug/L 2 <2 <2
Dissolved Boron ug/L 29000, 1500 5 382 1240
Dissolved Cadmium ug/L 1.0, 0.09 0.09 <0.09 <0.09
Dissolved Chromium ug/L 1 4 4
Dissolved Cobalt ug/L 1 <1 <1
Dissolved Copper ug/L Equation 2 3 5
Dissolved Iron ug/L 300 50 705 4110
Dissolved Lead ug/L Equation 0.5 1.2 0.6
Dissolved Manganese ug/L 2 1050 1080
Dissolved Molybdenum ug/L 73 2 10 17
Dissolved Nickel ug/L Equation 2 5 6
Dissolved Selenium ug/L 1.0 1 2 2
Dissolved Silver ug/L 0.25 0.1 <0.1 <0.1
Dissolved Strontium ug/L 5 868 2220
Dissolved Thallium ug/L 0.8 0.1 <0.1 <0.1
Dissolved Tin ug/L 2 <2 <2
Dissolved Titanium ug/L 2 2 6
Dissolved Uranium ug/L 33, 15 0.1 0.2 0.3
Dissolved Vanadium ug/L 2 16 32
Dissolved Zinc ug/L 30 5 11 8

Comments:  -
-
- RDL - Reported Detection Limit;     
- G / S - Guideline / Standard
- Analysis completed on a filtered sample.

Bold/Shaded - Exceeds Guideline/Standard
CCME FWAL - update 2015

Table 3b   Analytical results of dissolved metals in water sample from the FHS2 salt water
                  monitoring well for the April 14, 2018 sampling event, Stephenville, NL.

Units G / S RDL

Dissolved Metals

Project 3113 - Stephenville Sampling Program



Fracflow Sample ID  3113-FHS2-
1.25-WS1 

 3113-FHS2-2.0-
WS1 

Sampling Date 04/14/2018 04/14/2018
AGAT ID 9184011 9184169

pH 6.5-9.0 7.88 7.79
Reactive Silica as SiO2 mg/L 0.5 4.6 0.5 6.6
Chloride mg/L 640, 120 30 1720 100 4640
Fluoride mg/L 0.12 0.12 0.28 0.12 <0.12
Sulphate mg/L 60 237 200 619
Alkalinity mg/L 5 264 5 186
True Color TCU Narrative 5 10 5 9
Turbidity NTU Narrative 0.1 3420 0.1 140
Electrical Conductivity umho/cm 1 6000 1 14400
Nitrate + Nitrite as N mg/L 0.05 2.1 0.05 <0.05
Nitrate as N mg/L 550, 13 1.5 2.1 5 <5
Nitrite as N mg/L 0.06 1.5 <1.5 5 <5
Ammonia as N mg/L Fact Sheet 0.03 0.13 0.03 0.47
Total Organic Carbon mg/L 0.5 2 0.5 5
Ortho-Phosphate as P mg/L 0.01 0.01 0.01 <0.01
Total Sodium mg/L 0.1 1470 0.1 3010
Total Potassium mg/L 0.1 57.3 0.1 108
Total Calcium mg/L 0.1 305 0.1 198
Total Magnesium mg/L 0.1 201 0.1 329
Bicarb. Alkalinity (as CaCO3) mg/L 5 264 5 186
Carb. Alkalinity (as CaCO3) mg/L 10 <10 10 <10
Hydroxide mg/L 5 <5 5 <5
Calculated TDS mg/L 1 4220 1 9030
Hardness mg/L 1590 1850
Langelier Index (@20C) NA 1.04 0.57
Langelier Index (@ 4C) NA 0.72 0.25
Saturation pH (@ 20C) NA 6.84 7.22
Saturation pH (@ 4C) NA 7.16 7.54
Anion Sum me/L 58.9 147
Cation sum me/L 101 172
% Difference/ Ion Balance (NS) % 26.3 7.5

Na/Cl 0.85 0.65
Ca/Mg 1.5 0.6

Comments:  -
-
- RDL - Reported Detection Limit;     
- G / S - Guideline / Standard

Bold/Shaded - Exceeds Guideline/Standard
CCME FWAL - update 2015

Table 3c   Analytical results of standard water analysis in water sample from the FHS2 salt
                 water monitoring well for the April 14, 2018 sampling event, Stephenville, NL.

Project 3113 - Stephenville Sampling Program

Standard Water Analysis

Units G / S RDL RDL

Ratios



Fracflow Sample ID  3113-FHS2-1.25-
WS1 

 3113-FHS2-2.0-
WS1 

Sampling Date 04/14/2018 04/14/2018
AGAT ID 9184011 9184169

Total Aluminum ug/L Variable 5 21100 4720
Total Antimony ug/L 2 <2 <2
Total Arsenic ug/L 5 2 23 37
Total Barium ug/L 5 173 191
Total Beryllium ug/L 2 <2 <2
Total Bismuth ug/L 2 <2 <2
Total Boron ug/L 29000, 1500 5 564 1240
Total Cadmium ug/L 1.0, 0.09 0.09 0.33 <0.09
Total Chromium ug/L 1 66 14
Total Cobalt ug/L 1 18 4
Total Copper ug/L Equation 1 78 16
Total Iron ug/L 300 50 34100 12300
Total Lead ug/L Equation 0.5 17.7 2.8
Total Manganese ug/L 2 3370 1300
Total Molybdenum ug/L 73 2 11 19
Total Nickel ug/L Equation 2 48 14
Total Phosphorous mg/L Fact Sheet 0.02 0.44 0.13
Total Selenium ug/L 1 1 2 3
Total Silver ug/L 0.25 0.1 <0.1 <0.1
Total Strontium ug/L 5 1290 2130
Total Thallium ug/L 0.8 0.1 <0.1 <0.1
Total Tin ug/L 2 <2 <2
Total Titanium ug/L 2 623 190
Total Uranium ug/L 33, 15 0.1 1.7 0.5
Total Vanadium ug/L 2 71 38
Total Zinc ug/L 30 5 81 23

Comments:  -
-
- RDL - Reported Detection Limit;     
- G / S - Guideline / Standard

Bold/Shaded - Exceeds Guideline/Standard
CCME FWAL - update 2015

Table 3d   Analytical results of total metals in water samples from the FHS2 salt water
                  monitoring well for the April 14, 2018 sampling event, Stephenville, NL.

Units G / S RDL

Project 3113 - Stephenville Sampling Program

Total Metals



Fracflow Sample ID  3113-FHS1-2.0-
WS2 

 3113-FHS2-2.0-
WS2 

Sampling Date 05/23/2018 05/23/2018
AGAT ID 9268674 9268753

Benzene mg/L 0.370 0.11 <0.001 <0.001
Toluene mg/L 0.002 0.215 <0.001 <0.001
Ethylbenzene mg/L 0.09 0.025 <0.001 <0.001
Xylene (Total) mg/L <0.001 <0.001
C6-C10 (less BTEX) mg/L <0.01 <0.01
>C10-C16 Hydrocarbons mg/L <0.05 <0.05
>C16-C21 Hydrocarbons mg/L <0.05 <0.05
>C21-C32 Hydrocarbons mg/L 0.12 0.07
Modified TPH (Tier 1) * mg/L 20 0.1 <0.1
Resemblance Comment LR LR
Return to Baseline at C32 Y Y

Isobutylbenzene - EPH % 77 N/A
Isobutylbenzene - VPH % 106 103
n-Dotriacontane - EPH % 92 76

Comments:  -
-
-
- Resemblance Comment Key:

FOF - Fuel Oil Fraction LR - Lube Range
FR - Product in Fuel Oil Range NA - Not Applicable
GF - Gasoline Fraction NR - No Resemblance
GR - Product in Gasoline Range UC - Unidentified Compounds
LOF - Lube Oil Fraction WFOF - Weathered Fuel Oil Fraction

WGF - Weathered Gasoline Fraction 

Project 3113 - Stephenville Sampling Program

Surrogate Recovery (%)

Petroleum Hydrocarbons

Table 4a   Analytical results of low level BTEX/TPH in water samples from the FHS1 and
                  FHS2 salt water monitoring wells for the May 23, 2018 sampling event,
                  Stephenville, NL,based on purging in excess of 2,000 litres.

Units CCME
FWAL

CCME
MAL

CCME FWAL, CCME MAL (accessed via st-ts.ccme.ca - most current version)
* PIRI Tier 1 GW Residential Non-Potable Coarse Jan 2015
Bold/Shaded - Exceeds Guideline/Standard



Fracflow Sample ID  3113-FHS1-2.0-
WS2 

 3113-FHS2-2.0-
WS2 

Sampling Date 05/23/2018 05/23/2018
AGAT ID 9268674 9268753

Dissolved Aluminum ug/L Variable 5 12 137
Dissolved Antimony ug/L 2 <2 <2
Dissolved Arsenic ug/L 5 2 3 <2
Dissolved Barium ug/L 5 33 25
Dissolved Beryllium ug/L 2 <2 <2
Dissolved Bismuth ug/L 2 <2 <2
Dissolved Boron ug/L 29000, 1500 5 59 108
Dissolved Cadmium ug/L 1.0, 0.09 0.09 <0.09 <0.09
Dissolved Chromium ug/L 1 3 6
Dissolved Cobalt ug/L 1 <1 <1
Dissolved Copper ug/L Equation 2 <2 <2
Dissolved Iron ug/L 300 50 516 1680
Dissolved Lead ug/L Equation 0.5 <0.5 <0.5
Dissolved Manganese ug/L 2 204 701
Dissolved Molybdenum ug/L 72 2 <2 <2
Dissolved Nickel ug/L Equation 2 <2 3
Dissolved Selenium ug/L 1.0 1 <1 2
Dissolved Silver ug/L 0.25 0.1 <0.1 <0.1
Dissolved Strontium ug/L 5 153 205
Dissolved Thallium ug/L 0.8 0.1 <0.1 <0.1
Dissolved Tin ug/L 2 <2 <2
Dissolved Titanium ug/L 2 <2 4
Dissolved Uranium ug/L 33, 15 0.1 0.4 0.1
Dissolved Vanadium ug/L 2 <2 3
Dissolved Zinc ug/L 30 5 10 7

Comments:  -
-
- RDL - Reported Detection Limit;     
- G / S - Guideline / Standard
- Analysis completed on a filtered sample.

Bold/Shaded - Exceeds Guideline/Standard
CCME FWAL - update 2015

Table 4b   Analytical results of dissolved metals in water samples from the FHS1 and
                  FHS2 salt water monitoring wells for the May 23, 2018 sampling event,
                  Stephenville, NL,based on purging in excess of 2,000 litres.

Units G / S RDL

Dissolved Metals

Project 3113 - Stephenville Sampling Program



Fracflow Sample ID  3113-FHS1-2.0-
WS2 

 3113-FHS2-2.0-
WS2 

Sampling Date 05/23/2018 05/23/2018
AGAT ID 9268674 9268753

pH 6.5-9.0 8.24 8.23
Reactive Silica as SiO2 mg/L 0.5 15.3 8.5
Chloride mg/L 640, 120 5 34 333
Fluoride mg/L 0.12 0.12 <0.12 <0.12
Sulphate mg/L 2 6 37
Alkalinity mg/L 5 223 220
True Color TCU Narrative 5 15 16
Turbidity NTU Narrative 0.1 7.6 30.3
Electrical Conductivity umho/cm 1 572 1500
Nitrate + Nitrite as N mg/L 0.05 0.07 0.69
Nitrate as N mg/L 550, 13 0.05 <0.05 <0.05
Nitrite as N mg/L 0.06 0.05 0.07 0.69
Ammonia as N mg/L Fact Sheet 0.03 0.21 0.27
Total Organic Carbon mg/L 0.5 8.8 11.3
Ortho-Phosphate as P mg/L 0.01 <0.01 <0.01
Total Sodium mg/L 0.1 43.8 198
Total Potassium mg/L 0.1 10.1 13.3
Total Calcium mg/L 0.1 33.4 63.6
Total Magnesium mg/L 0.1 26.7 36.6
Bicarb. Alkalinity (as CaCO3) mg/L 5 223 220
Carb. Alkalinity (as CaCO3) mg/L 10 <10 <10
Hydroxide mg/L 5 <5 <5
Calculated TDS mg/L 1 290 822
Hardness mg/L 193 310
Langelier Index (@20C) NA 0.48 0.7
Langelier Index (@ 4C) NA 0.16 0.38
Saturation pH (@ 20C) NA 7.76 7.53
Saturation pH (@ 4C) NA 8.08 7.85
Anion Sum me/L 5.55 14.6
Cation sum me/L 6.1 15.4
% Difference/ Ion Balance (NS) % 4.8 2.7

Na/Cl 1.29 0.59
Ca/Mg 1.3 1.7

Comments:  -
-
- RDL - Reported Detection Limit;     
- G / S - Guideline / Standard

Bold/Shaded - Exceeds Guideline/Standard
CCME FWAL - update 2015

Table 4c   Analytical results of standard water analysis in water samples from the FHS1 and
                  FHS2 salt water monitoring wells for the May 23, 2018 sampling event,
                  Stephenville, NL,based on purging in excess of 2,000 litres.

Project 3113 - Stephenville Sampling Program

Standard Water Analysis

Units G / S RDL

Ratios



Fracflow Sample ID  3113-FHS1-2.0-
WS2 

 3113-FHS2-2.0-
WS2 

Sampling Date 05/23/2018 05/23/2018
AGAT ID 9268674 9268753

Total Aluminum ug/L Variable 5 166 989
Total Antimony ug/L 2 <2 <2
Total Arsenic ug/L 5 2 3 2
Total Barium ug/L 5 39 31
Total Beryllium ug/L 2 <2 <2
Total Bismuth ug/L 2 <2 <2
Total Boron ug/L 29000, 1500 5 61 108
Total Cadmium ug/L 1.0, 0.09 0.09 <0.09 <0.09
Total Chromium ug/L 1 <1 4
Total Cobalt ug/L 1 <1 <1
Total Copper ug/L Equation 1 <1 3
Total Iron ug/L 300 50 1170 3650
Total Lead ug/L Equation 0.5 <0.5 0.7
Total Manganese ug/L 2 212 834
Total Molybdenum ug/L 73 2 <2 <2
Total Nickel ug/L Equation 2 <2 5
Total Phosphorous mg/L Fact Sheet 0.02 0.03 0.06
Total Selenium ug/L 1 1 <1 <1
Total Silver ug/L 0.25 0.1 <0.1 <0.1
Total Strontium ug/L 5 175 257
Total Thallium ug/L 0.8 0.1 <0.1 <0.1
Total Tin ug/L 2 <2 <2
Total Titanium ug/L 2 12 72
Total Uranium ug/L 33, 15 0.1 0.5 0.2
Total Vanadium ug/L 2 <2 6
Total Zinc ug/L 30 5 11 10
Total Mercury ug/L 0.026 0.026 <0.026 <0.026

Comments:  -
-
- RDL - Reported Detection Limit;     
- G / S - Guideline / Standard

Bold/Shaded - Exceeds Guideline/Standard
CCME FWAL - update 2015

Table 4d   Analytical results of total metals in water samples from the FHS1 and
                  FHS2 salt water monitoring wells for the May 23, 2018 sampling event,
                  Stephenville, NL,based on purging in excess of 2,000 litres.

Units G / S RDL

Project 3113 - Stephenville Sampling Program

Total Metals
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PROJECT: PROJECT NO:Hydrogeological assessment 3113
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Borehole and DCPT Logs



FHS1Geotechnical/Environmental Assessment

Marine Harvest Atlantic Canada

Stephenville, NL

3113

April 5, 2018
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FHS1Geotechnical/Environmental Assessment

Marine Harvest Atlantic Canada

Stephenville, NL

3113

April 5, 2018
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FHS1Geotechnical/Environmental Assessment

Marine Harvest Atlantic Canada

Stephenville, NL

3113

April 5, 2018
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FHS1Geotechnical/Environmental Assessment

Marine Harvest Atlantic Canada

Stephenville, NL

3113

April 5, 2018
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FHS1Geotechnical/Environmental Assessment

Marine Harvest Atlantic Canada

Stephenville, NL

3113

April 5, 2018
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FHS1Geotechnical/Environmental Assessment

Marine Harvest Atlantic Canada

Stephenville, NL

3113

April 5, 2018
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FHS2Geotechnical/Environmental Assessment

Marine Harvest Atlantic Canada

Stephenville, NL

3113

April 7, 2018
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SPT: 9 / 51 for 0.1 m (Refusal)
Sand, rock fragments
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SPT: 14 / 50 / 50 for 0.1 m
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CFEM: Gravelly Sand, trace
Silt/Clay
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Augering

SPT: 31 / 16 / 14 / 18 / 31 / 59 /
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GRAIN SIZE ANALYSIS

Project : 3113 - Stephenville, NL Sample No. : FHS1-SS16
Depth below GS : 11.51 - 12.28 m

(37.69 - 40.19 ft)
Sieve Analysis Dry weight of sample (g) = 357.58

Sieve Opening (mm) Retained (g) % Retained Cumulative % Ret % Passing
2 50.8 - -
1 25.4 - -

1/2" 12.7 0.00 0.00 0.00 100.00
1/4" 6.35 4.44 1.24 1.24 98.76

4 4.76 1.68 0.47 1.71 98.29
10 2.00 11.37 3.18 4.89 95.11
20 0.85 7.69 2.15 7.04 92.96
40 0.425 26.56 7.43 14.47 85.53
60 0.25 115.85 32.40 46.87 53.13

100 0.15 100.37 28.07 74.94 25.06
200 0.075 57.11 15.97 90.91 9.09
pan --- 32.51 9.09 100.00 ---

357.58

D10 = 0.077
D30 = 0.165 Cu = 3.64
D60 = 0.28 Cc = 1.26

USCS: 
R200 = 90.91 % Gravel = 1.71

R4 = 1.71 % Sand = 89.20
R4/R200 = 0.02 % Silt & Clay = 9.09

SF = 89.20 % Clay = NA
GF = 1.71 CFEM: 

Moisture Content (%):  12.14

Sand, trace Silt/Clay, trace Gravel

SP-SM (Poorly graded sand with silt) or SP-SC (Poorly graded sand with clay)
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GRAIN SIZE ANALYSIS

Project : 3113 - Stephenville, NL Sample No. : FHS1-SS17
Depth below GS : 12.28 - 12.88 m

(40.27 - 42.27 ft)
Sieve Analysis Dry weight of sample (g) = 350.59

Sieve Opening (mm) Retained (g) % Retained Cumulative % Ret % Passing
2 50.8 - -
1 25.4 - -

1/2" 12.7 - -
1/4" 6.35 0.00 0.00 0.00 100.00

4 4.76 0.52 0.15 0.15 99.85
10 2.00 0.46 0.13 0.28 99.72
20 0.85 2.39 0.68 0.96 99.04
40 0.425 15.18 4.33 5.29 94.71
60 0.25 78.52 22.40 27.69 72.31

100 0.15 120.09 34.25 61.94 38.06
200 0.075 105.61 30.12 92.06 7.94
pan --- 27.82 7.94 100.00 ---

350.59

D10 = 0.078
D30 = 0.125 Cu = 2.69
D60 = 0.21 Cc = 0.95

USCS: 
R200 = 92.06 % Gravel = 0.15

R4 = 0.15 % Sand = 91.92
R4/R200 = 0.00 % Silt & Clay = 7.94

SF = 91.92 % Clay = NA
GF = 0.15 CFEM: 

Moisture Content (%):  15.20

Sand, trace Silt/Clay

SP-SM (Poorly graded sand with silt) or SP-SC (Poorly graded sand with clay)
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GRAIN SIZE ANALYSIS

Project : 3113 - Stephenville, NL Sample No. : FHS1-SS18-2
Depth below GS : 12.88 - 14.20 m 

(42.27 - 46.60 ft)
Sieve Analysis Dry weight of sample (g) = 350.73

Sieve Opening (mm) Retained (g) % Retained Cumulative % Ret % Passing
2 50.8 - -
1 25.4 - -

1/2" 12.7 0.00 0.00 0.00 100.00
1/4" 6.35 4.69 1.34 1.34 98.66

4 4.76 0.74 0.21 1.55 98.45
10 2.00 2.09 0.60 2.14 97.86
20 0.85 1.04 0.30 2.44 97.56
40 0.425 11.82 3.37 5.81 94.19
60 0.25 54.12 15.43 21.24 78.76

100 0.15 97.41 27.77 49.01 50.99
200 0.075 139.31 39.72 88.73 11.27
pan --- 39.51 11.27 100.00 ---

350.73

D10 = 0.072
D30 = 0.105 Cu = 2.50
D60 = 0.18 Cc = 0.85

USCS: 
R200 = 88.73 % Gravel = 1.55

R4 = 1.55 % Sand = 87.19
R4/R200 = 0.02 % Silt & Clay = 11.27

SF = 87.19 % Clay = NA
GF = 1.55 CFEM: 

Moisture Content (%):  15.26

Sand, some Silt/Clay, trace Gravel

SP-SM (Poorly graded sand with silt) or SP-SC (Poorly graded sand with clay)
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GRAIN SIZE ANALYSIS

Project : 3113 - Stephenville, NL Sample No. : FHS1-SS19
Depth below GS : 14.43 - 15.50 m 

(47.36 - 50.85 ft)
Sieve Analysis Dry weight of sample (g) = 360.05

Sieve Opening (mm) Retained (g) % Retained Cumulative % Ret % Passing
2 50.8 - -
1 25.4 - -

1/2" 12.7 - -
1/4" 6.35 - -

4 4.76 0.00 0.00 0.00 100.00
10 2.00 0.38 0.11 0.11 99.89
20 0.85 0.99 0.27 0.38 99.62
40 0.425 7.92 2.20 2.58 97.42
60 0.25 47.85 13.29 15.87 84.13

100 0.15 95.24 26.45 42.32 57.68
200 0.075 178.22 49.50 91.82 8.18
pan --- 29.45 8.18 100.00 ---

360.05

D10 = 0.076
D30 = 0.1 Cu = 2.11
D60 = 0.16 Cc = 0.82

USCS: 
R200 = 91.82 % Gravel = 0.00

R4 = 0.00 % Sand = 91.82
R4/R200 = 0.00 % Silt & Clay = 8.18

SF = 91.82 % Clay = NA
GF = 0.00 CFEM: 

Moisture Content (%):  16.76

Sand, trace Silt/Clay

SP-SM (Poorly graded sand with silt) or SP-SC (Poorly graded sand with clay)
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GRAIN SIZE ANALYSIS

Project : 3113 - Stephenville, NL Sample No. : FHS1-SS20-2
Depth below GS : 16.29 - 17.81 m

(53.44 - 58.44 ft)
Sieve Analysis Dry weight of sample (g) = 270.50

Sieve Opening (mm) Retained (g) % Retained Cumulative % Ret % Passing
2 50.8 - -
1 25.4 - -

1/2" 12.7 - -
1/4" 6.35 - -

4 4.76 0.00 0.00 0.00 100.00
10 2.00 0.00 0.00 0.00 100.00
20 0.85 0.12 0.04 0.04 99.96
40 0.425 0.39 0.14 0.19 99.81
60 0.25 3.02 1.12 1.30 98.70

100 0.15 7.74 2.86 4.17 95.83
200 0.075 16.93 6.26 10.43 89.57
pan --- 242.30 89.57 100.00 ---

270.50

D10 = NA
D30 = NA Cu = NA
D60 = NA Cc = NA

USCS: 
R200 = 10.43 % Gravel = 0.00

R4 = 0.00 % Sand = 10.43
R4/R200 = 0.00 % Silt & Clay = 89.57

SF = 10.43 % Clay = NA
GF = 0.00 CFEM: 

Moisture Content (%):  32.59

Silt/Clay, some Sand

CL (Lean clay) or ML (Silt) or CL-ML (Silty clay)
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GRAIN SIZE ANALYSIS

Project : 3113 - Stephenville, NL Sample No. : FHS1-SS21-2
Depth below GS : 17.81 - 19.30 m

(58.44 - 62.44 ft)
Sieve Analysis Dry weight of sample (g) = 285.80

Sieve Opening (mm) Retained (g) % Retained Cumulative % Ret % Passing
2 50.8 - -
1 25.4 - -

1/2" 12.7 - -
1/4" 6.35 - -

4 4.76 0.00 0.00 0.00 100.00
10 2.00 0.00 0.00 0.00 100.00
20 0.85 0.15 0.05 0.05 99.95
40 0.425 0.46 0.16 0.21 99.79
60 0.25 0.46 0.16 0.37 99.63

100 0.15 0.55 0.19 0.57 99.43
200 0.075 3.70 1.29 1.86 98.14
pan --- 280.48 98.14 100.00 ---

285.80

D10 = NA
D30 = NA Cu = NA
D60 = NA Cc = NA

USCS: 
R200 = 1.86 % Gravel = 0.00

R4 = 0.00 % Sand = 1.86
R4/R200 = 0.00 % Silt & Clay = 98.14

SF = 1.86 % Clay = NA
GF = 0.00 CFEM: 

Moisture Content (%):  32.73

Silt/Clay, trace Sand

CL (Lean clay) or ML (Silt) or CL-ML (Silty clay)
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GRAIN SIZE ANALYSIS

Project : 3113- Stephenville, NL Sample No. : FHS2-SS6
Depth below GS : 7.60 - 8.32 m

(24.92 - 27.29 ft)
Sieve Analysis Dry weight of sample (g) = 375.42

Sieve Opening (mm) Retained (g) % Retained Cumulative % Ret % Passing
2 50.8 - -
1 25.4 0.00 0.00 0.00 100.00

1/2" 12.7 69.43 18.49 18.49 81.51
1/4" 6.35 17.96 4.78 23.28 76.72

4 4.76 4.33 1.15 24.43 75.57
10 2.00 8.44 2.25 26.68 73.32
20 0.85 5.88 1.57 28.25 71.75
40 0.425 23.79 6.34 34.58 65.42
60 0.25 75.30 20.06 54.64 45.36

100 0.15 73.27 19.52 74.16 25.84
200 0.075 61.07 16.27 90.42 9.58
pan --- 35.95 9.58 100.00 ---

375.42

D10 = 0.075
D30 = 0.175 Cu = 5.07
D60 = 0.38 Cc = 1.07

USCS: 

R200 = 90.42 % Gravel = 24.43
R4 = 24.43 % Sand = 65.99

R4/R200 = 0.27 % Silt & Clay = 9.58
SF = 65.99 % Clay = NA
GF = 24.43 CFEM: 

Moisture Content (%):  16.88

Gravelly Sand, trace Silt/Clay

SP-SM (Poorly graded sand with silt and gravel) or SP-SC (Poorly 
graded sand with clay and gravel)

0

10

20

30

40

50

60

70

80

90

100

0.00010.0010.010.1110100

%
 p

as
si

ng
 (d

ry
 w

ei
gh

t)

Diameter (mm)

Sand SiltGravel Clay



GRAIN SIZE ANALYSIS

Project : 3113 - Stephenville, NL Sample No. : FHS2-SS11
Depth below GS : 11.45 - 12.36 m

(37.56- 40.56 ft)
Sieve Analysis Dry weight of sample (g) = 328.71

Sieve Opening (mm) Retained (g) % Retained Cumulative % Ret % Passing
2 50.8 - -
1 25.4 - -

1/2" 12.7 0.00 0.00 0.00 100.00
1/4" 6.35 12.71 3.87 3.87 96.13

4 4.76 3.65 1.11 4.98 95.02
10 2.00 8.78 2.67 7.65 92.35
20 0.85 9.94 3.02 10.67 89.33
40 0.425 32.82 9.98 20.66 79.34
60 0.25 98.52 29.97 50.63 49.37

100 0.15 111.59 33.95 84.58 15.42
200 0.075 40.07 12.19 96.77 3.23
pan --- 10.63 3.23 100.00 ---

328.71

D10 = 0.11
D30 = 0.19 Cu = 2.82
D60 = 0.31 Cc = 1.06

USCS: 
R200 = 96.77 % Gravel = 4.98

R4 = 4.98 % Sand = 91.79
R4/R200 = 0.05 % Silt & Clay = 3.23

SF = 91.79 % Clay = NA
GF = 4.98 CFEM: 

Moisture Content (%):  19.96

Sand, trace Gravel, trace Silt/Clay

SP (Poorly graded sand)
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GRAIN SIZE ANALYSIS

Project : 3113 - Stephenville, NL Sample No. : FHS2-SS12
Depth below GS : 12.92 - 14.14 m 

(42.40 - 46.39 ft)
Sieve Analysis Dry weight of sample (g) = 344.13

Sieve Opening (mm) Retained (g) % Retained Cumulative % Ret % Passing
2 50.8 - -
1 25.4 0.00 0.00 0.00 100.00

1/2" 12.7 6.07 1.76 1.76 98.24
1/4" 6.35 12.60 3.66 5.43 94.57

4 4.76 3.23 0.94 6.36 93.64
10 2.00 12.89 3.75 10.11 89.89
20 0.85 8.76 2.55 12.66 87.34
40 0.425 44.33 12.88 25.54 74.46
60 0.25 130.61 37.95 63.49 36.51

100 0.15 76.64 22.27 85.76 14.24
200 0.075 32.40 9.42 95.18 4.82
pan --- 16.60 4.82 100.00 ---

344.13

D10 = 0.11
D30 = 0.22 Cu = 3.18
D60 = 0.35 Cc = 1.26

USCS: 
R200 = 95.18 % Gravel = 6.36

R4 = 6.36 % Sand = 88.81
R4/R200 = 0.07 % Silt & Clay = 4.82

SF = 88.81 % Clay = NA
GF = 6.36 CFEM: 

Moisture Content (%):  17.97

Sand, trace Gravel, trace Silt/Clay

SP (Poorly graded sand)

0

10

20

30

40

50

60

70

80

90

100

0.00010.0010.010.1110100

%
 p

as
si

ng
 (d

ry
 w

ei
gh

t)

Diameter (mm)

Sand SiltGravel Clay



GRAIN SIZE ANALYSIS

Project : 3113 - Stephenville, NL Sample No. : FHS2-SS13
Depth below GS : 14.19 - 15.26 m

(46.56 - 50.06 ft)
Sieve Analysis Dry weight of sample (g) = 349.77

Sieve Opening (mm) Retained (g) % Retained Cumulative % Ret % Passing
2 50.8 - -
1 25.4 0.00 0.00 0.00 100.00

1/2" 12.7 4.77 1.36 1.36 98.64
1/4" 6.35 3.64 1.04 2.40 97.60

4 4.76 0.30 0.09 2.49 97.51
10 2.00 7.13 2.04 4.53 95.47
20 0.85 4.62 1.32 5.85 94.15
40 0.425 11.74 3.36 9.21 90.79
60 0.25 59.73 17.08 26.28 73.72

100 0.15 132.38 37.85 64.13 35.87
200 0.075 104.88 29.99 94.12 5.88
pan --- 20.58 5.88 100.00 ---

349.77

D10 = 0.082
D30 = 0.13 Cu = 2.56
D60 = 0.21 Cc = 0.98

USCS: 
R200 = 94.12 % Gravel = 2.49

R4 = 2.49 % Sand = 91.63
R4/R200 = 0.03 % Silt & Clay = 5.88

SF = 91.63 % Clay = NA
GF = 2.49 CFEM: 

Moisture Content (%):  19.06

Sand, trace Silt/Clay, trace Gravel

SP-SM (Poorly graded sand with silt) or SP-SC (Poorly graded sand with clay)
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GRAIN SIZE ANALYSIS

Project : 3113 - Stephenville, NL Sample No. : FHS2-SS14
Depth below GS : 17.58 - 18.64 m 

(57.67 - 61.17 ft)
Sieve Analysis Dry weight of sample (g) = 352.77

Sieve Opening (mm) Retained (g) % Retained Cumulative % Ret % Passing
2 50.8 - -
1 25.4 - -

1/2" 12.7 - -
1/4" 6.35 - -

4 4.76 0.00 0.00 0.00 100.00
10 2.00 0.20 0.06 0.06 99.94
20 0.85 0.44 0.12 0.18 99.82
40 0.425 3.45 0.98 1.16 98.84
60 0.25 45.20 12.81 13.97 86.03

100 0.15 137.76 39.05 53.02 46.98
200 0.075 134.35 38.08 91.11 8.89
pan --- 31.37 8.89 100.00 ---

352.77

D10 = 0.076
D30 = 0.11 Cu = 2.37
D60 = 0.18 Cc = 0.88

USCS: 
R200 = 91.11 % Gravel = 0.00

R4 = 0.00 % Sand = 91.11
R4/R200 = 0.00 % Silt & Clay = 8.89

SF = 91.11 % Clay = NA
GF = 0.00 CFEM: 

Moisture Content (%):  17.79

Sand, trace Silt/Clay

SP-SM (Poorly graded sand with silt) or SP-SC (Poorly graded sand with clay)
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GRAIN SIZE ANALYSIS

Project : 3113 - Stephenville, NL Sample No. : FHS2-SS15
Depth below GS : 18.64 - 19.61 m 

(61.17 - 64.33 ft)
Sieve Analysis Dry weight of sample (g) = 335.54

Sieve Opening (mm) Retained (g) % Retained Cumulative % Ret % Passing
2 50.8 - -
1 25.4 - -

1/2" 12.7 - -
1/4" 6.35 - -

4 4.76 0.01 0.00 0.00 100.00
10 2.00 0.20 0.06 0.06 99.94
20 0.85 0.25 0.07 0.14 99.86
40 0.425 1.96 0.58 0.72 99.28
60 0.25 39.42 11.75 12.47 87.53

100 0.15 132.99 39.63 52.10 47.90
200 0.075 141.75 42.25 94.35 5.65
pan --- 18.96 5.65 100.00 ---

335.54

D10 = 0.08
D30 = 0.11 Cu = 2.19
D60 = 0.175 Cc = 0.86

USCS: 
R200 = 94.35 % Gravel = 0.00

R4 = 0.00 % Sand = 94.35
R4/R200 = 0.00 % Silt & Clay = 5.65

SF = 94.35 % Clay = NA
GF = 0.00 CFEM: 

Moisture Content (%):  19.81

Sand, trace Silt/Clay

SP-SM (Poorly graded sand with silt) or SP-SC (Poorly graded sand with clay)
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APPENDIX C
Laboratory Analyses



CLIENT NAME: FRACFLOW CONSULTANTS
154 MAJOR'S PATH
ST. JOHN'S PATH, NL   A1A5A1    
(709) 739-7270

57 Old Pennywell Road, Unit I
St. John’s, NL

CANADA A1E 6A8
TEL (709)747-8573
FAX (709 747-2139

http://www.agatlabs.com

Amy Hunter, Trace Organics Supervisor, B.Sc.TRACE ORGANICS REVIEWED BY:

Laura Baker, Inorganics Data ReporterWATER ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 16

Apr 20, 2018

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (709)747-8573

18K328511AGAT WORK ORDER:

ATTENTION TO: John Gale

PROJECT: 3113 - Stephenville

Laboratories (V1) Page 1 of 16

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:

*NOTES

Results relate only to the items tested and to all the items tested
All reportable information as specified by ISO 17025:2005 is available from AGAT Laboratories upon request



3113-FHS1-2.

0-WS1

3113-FHS1-1.

0-WS1SAMPLE DESCRIPTION:

WaterWaterSAMPLE TYPE:

2018-04-102018-04-10DATE SAMPLED:

9178171 9178204G / S: A RDLUnit G / S: BParameter

<0.001[<A] <0.001[<A]Benzene 0.0010.370mg/L 2.6

<0.001[<A] <0.001[<A]Toluene 0.0010.002mg/L 20

<0.001[<A] <0.001[<A]Ethylbenzene 0.0010.09mg/L 20

<0.002[<B] <0.002[<B]Xylene (Total) 0.002mg/L 20

<0.01 <0.01C6-C10 (less BTEX) 0.01mg/L

<0.05 <0.05>C10-C16 Hydrocarbons 0.05mg/L

<0.10 <0.10>C16-C21 Hydrocarbons 0.10mg/L

0.24 0.12>C21-C32 Hydrocarbons 0.1mg/L

0.2[<B] 0.1[<B]Modified TPH (Tier 1) 0.1mg/L 20

LR LRResemblance Comment

Y YReturn to Baseline at C32

Acceptable LimitsUnitSurrogate

83 91Isobutylbenzene - EPH % 70-130

117 108Isobutylbenzene - VPH % 70-130

90 93n-Dotriacontane - EPH % 70-130

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: A Refers to CCME FWAL - update 2015, B Refers to PIRI Tier 1 GW Residential Non-Potable Coarse Jan 2015
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

9178171-9178204 Resemblance Comment Key:
GF - Gasoline Fraction 
WGF - Weathered Gasoline Fraction 
GR - Product in Gasoline Range
FOF - Fuel Oil Fraction
WFOF - Weathered Fuel Oil Fraction
FR - Product in Fuel Oil Range
LOF - Lube Oil Fraction
LR - Lube Range
UC - Unidentified Compounds
NR - No Resemblance
NA - Not Applicable

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2018-04-12

Certificate of Analysis

ATTENTION TO: John GaleCLIENT NAME: FRACFLOW CONSULTANTS

AGAT WORK ORDER: 18K328511

DATE REPORTED: 2018-04-20

PROJECT: 3113 - Stephenville

Atlantic RBCA Tier 1 Hydrocarbons in Water (Version 3.0)

SAMPLED BY:SAMPLING SITE:

57 Old Pennywell Road, Unit I
St. John’s, NL

CANADA A1E 6A8
TEL (709)747-8573
FAX (709 747-2139

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 2 of 16



3113-FHS1-2.

0-WS1

3113-FHS1-1.

0-WS1SAMPLE DESCRIPTION:

WaterWaterSAMPLE TYPE:

2018-04-102018-04-10DATE SAMPLED:

9178171 9178204G / S RDLUnitParameter

21 17Dissolved Aluminum 5Variableug/L

<2 <2Dissolved Antimony 2ug/L

26 29Dissolved Arsenic 25ug/L

350 534Dissolved Barium 5ug/L

<2 <2Dissolved Beryllium 2ug/L

<2 <2Dissolved Bismuth 2ug/L

695 749Dissolved Boron 529000,ug/L

0.060 <0.017Dissolved Cadmium 0.0171.0, 0.09ug/L

4 3Dissolved Chromium 1ug/L

2 <1Dissolved Cobalt 1ug/L

5 5Dissolved Copper 2Equationug/L

372 4800Dissolved Iron 50300ug/L

0.9 <0.5Dissolved Lead 0.5Equationug/L

1370 1080Dissolved Manganese 2ug/L

29 8Dissolved Molybdenum 273ug/L

7 6Dissolved Nickel 2Equationug/L

5 1Dissolved Selenium 11.0ug/L

<0.1 <0.1Dissolved Silver 0.10.25ug/L

1580 1470Dissolved Strontium 5ug/L

<0.1 <0.1Dissolved Thallium 0.10.8ug/L

<2 <2Dissolved Tin 2ug/L

5 5Dissolved Titanium 2ug/L

0.9 0.9Dissolved Uranium 0.133, 15ug/L

20 23Dissolved Vanadium 2ug/L

9 7Dissolved Zinc 530ug/L

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to CCME FWAL - update 2015
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

9178171-9178204 Analysis completed on a filtered sample.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2018-04-12

Certificate of Analysis

ATTENTION TO: John GaleCLIENT NAME: FRACFLOW CONSULTANTS

AGAT WORK ORDER: 18K328511

DATE REPORTED: 2018-04-20

PROJECT: 3113 - Stephenville

Dissolved Metals

SAMPLED BY:SAMPLING SITE:

57 Old Pennywell Road, Unit I
St. John’s, NL

CANADA A1E 6A8
TEL (709)747-8573
FAX (709 747-2139

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 3 of 16



3113-FHS1-2.

0-WS1

3113-FHS1-1.

0-WS1SAMPLE DESCRIPTION:

WaterWaterSAMPLE TYPE:

2018-04-102018-04-10DATE SAMPLED:

9178171 9178204G / S RDLUnitParameter

7.88 7.77pH 6.5-9.0

4.7 8.8Reactive Silica as SiO2 0.5mg/L

3660 3670Chloride 50640, 120mg/L

<0.12 <0.12Fluoride 0.120.12mg/L

497 494Sulphate 100mg/L

195 180Alkalinity 5mg/L

16 28True Color 5NarrativeTCU

13100 2120Turbidity 0.1NarrativeNTU

11200 11400Electrical Conductivity 1umho/cm

<0.05 <0.05Nitrate + Nitrite as N 0.05mg/L

<2.5 <2.5Nitrate as N 2.5550, 13mg/L

<2.5 <2.5Nitrite as N 2.50.06mg/L

0.31 0.87Ammonia as N 0.03Fact Sheetmg/L

8.9 1.7Total Organic Carbon 0.5mg/L

<0.01 0.01Ortho-Phosphate as P 0.01mg/L

1720 1820Total Sodium 0.1mg/L

67.2 60.9Total Potassium 0.1mg/L

599 223Total Calcium 0.1mg/L

267 209Total Magnesium 0.1mg/L

195 180Bicarb. Alkalinity (as CaCO3) 5mg/L

<10 <10Carb. Alkalinity (as CaCO3) 10mg/L

<5 <5Hydroxide 5mg/L

7300 6660Calculated TDS 1mg/L

2600 1420Hardness mg/L

1.17 0.60Langelier Index (@20C) NA

0.85 0.28Langelier Index (@ 4C) NA

6.71 7.17Saturation pH (@ 20C) NA

7.03 7.49Saturation pH (@ 4C) NA

117 117Anion Sum me/L

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2018-04-12

Certificate of Analysis

ATTENTION TO: John GaleCLIENT NAME: FRACFLOW CONSULTANTS

AGAT WORK ORDER: 18K328511

DATE REPORTED: 2018-04-20

PROJECT: 3113 - Stephenville

Standard Water Analysis + Total Metals

SAMPLED BY:SAMPLING SITE:

57 Old Pennywell Road, Unit I
St. John’s, NL

CANADA A1E 6A8
TEL (709)747-8573
FAX (709 747-2139

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 4 of 16



3113-FHS1-2.

0-WS1

3113-FHS1-1.

0-WS1SAMPLE DESCRIPTION:

WaterWaterSAMPLE TYPE:

2018-04-102018-04-10DATE SAMPLED:

9178171 9178204G / S RDLUnitParameter

152 113Cation sum me/L

12.8 1.8% Difference/ Ion Balance (NS) %

138000 18700Total Aluminum 5Variableug/L

<2 <2Total Antimony 2ug/L

14 6Total Arsenic 25ug/L

1110 628Total Barium 5ug/L

5 <2Total Beryllium 2ug/L

<2 <2Total Bismuth 2ug/L

371 654Total Boron 529000,ug/L

1.14 0.153Total Cadmium 0.0171.0, 0.09ug/L

622 95Total Chromium 1ug/L

149 23Total Cobalt 1ug/L

649 51Total Copper 1Equationug/L

224000 57500Total Iron 50300ug/L

95.3 12.5Total Lead 0.5Equationug/L

6280 2510Total Manganese 2ug/L

37 10Total Molybdenum 273ug/L

319 44Total Nickel 2Equationug/L

4.21 0.32Total Phosphorous 0.02Fact Sheetmg/L

5 2Total Selenium 11ug/L

0.4 <0.1Total Silver 0.10.25ug/L

2710 1580Total Strontium 5ug/L

0.2 <0.1Total Thallium 0.10.8ug/L

5 <2Total Tin 2ug/L

3970 1290Total Titanium 2ug/L

8.3 2.3Total Uranium 0.133, 15ug/L

483 121Total Vanadium 2ug/L

955 81Total Zinc 530ug/L

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2018-04-12

Certificate of Analysis

ATTENTION TO: John GaleCLIENT NAME: FRACFLOW CONSULTANTS

AGAT WORK ORDER: 18K328511

DATE REPORTED: 2018-04-20

PROJECT: 3113 - Stephenville

Standard Water Analysis + Total Metals

SAMPLED BY:SAMPLING SITE:

57 Old Pennywell Road, Unit I
St. John’s, NL

CANADA A1E 6A8
TEL (709)747-8573
FAX (709 747-2139

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 5 of 16



Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2018-04-12

Certificate of Analysis

ATTENTION TO: John GaleCLIENT NAME: FRACFLOW CONSULTANTS

AGAT WORK ORDER: 18K328511

DATE REPORTED: 2018-04-20

PROJECT: 3113 - Stephenville

Standard Water Analysis + Total Metals

SAMPLED BY:SAMPLING SITE:

57 Old Pennywell Road, Unit I
St. John’s, NL

CANADA A1E 6A8
TEL (709)747-8573
FAX (709 747-2139

http://www.agatlabs.com

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to CCME FWAL - update 2015
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

9178171 Ion Balance is biased high, contributing parameters have been confirmed.

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 6 of 16



9178171 NS-CCME FWAL Dissolved Metals Dissolved Arsenic 5 263113-FHS1-1.0-WS1 ug/L

9178171 NS-CCME FWAL Dissolved Metals Dissolved Iron 300 3723113-FHS1-1.0-WS1 ug/L

9178171 NS-CCME FWAL Dissolved Metals Dissolved Selenium 1.0 53113-FHS1-1.0-WS1 ug/L

9178171 NS-CCME FWAL Standard Water Analysis + Total Metals Chloride 640, 120 36603113-FHS1-1.0-WS1 mg/L

9178171 NS-CCME FWAL Standard Water Analysis + Total Metals Total Arsenic 5 143113-FHS1-1.0-WS1 ug/L

9178171 NS-CCME FWAL Standard Water Analysis + Total Metals Total Cadmium 1.0, 0.09 1.143113-FHS1-1.0-WS1 ug/L

9178171 NS-CCME FWAL Standard Water Analysis + Total Metals Total Iron 300 2240003113-FHS1-1.0-WS1 ug/L

9178171 NS-CCME FWAL Standard Water Analysis + Total Metals Total Selenium 1 53113-FHS1-1.0-WS1 ug/L

9178171 NS-CCME FWAL Standard Water Analysis + Total Metals Total Silver 0.25 0.43113-FHS1-1.0-WS1 ug/L

9178171 NS-CCME FWAL Standard Water Analysis + Total Metals Total Zinc 30 9553113-FHS1-1.0-WS1 ug/L

9178204 NS-CCME FWAL Dissolved Metals Dissolved Arsenic 5 293113-FHS1-2.0-WS1 ug/L

9178204 NS-CCME FWAL Dissolved Metals Dissolved Iron 300 48003113-FHS1-2.0-WS1 ug/L

9178204 NS-CCME FWAL Standard Water Analysis + Total Metals Chloride 640, 120 36703113-FHS1-2.0-WS1 mg/L

9178204 NS-CCME FWAL Standard Water Analysis + Total Metals Total Arsenic 5 63113-FHS1-2.0-WS1 ug/L

9178204 NS-CCME FWAL Standard Water Analysis + Total Metals Total Iron 300 575003113-FHS1-2.0-WS1 ug/L

9178204 NS-CCME FWAL Standard Water Analysis + Total Metals Total Selenium 1 23113-FHS1-2.0-WS1 ug/L

9178204 NS-CCME FWAL Standard Water Analysis + Total Metals Total Zinc 30 813113-FHS1-2.0-WS1 ug/L

Results relate only to the items tested and to all the items tested

Guideline Violation

ATTENTION TO: John GaleCLIENT NAME: FRACFLOW CONSULTANTS

AGAT WORK ORDER: 18K328511

PROJECT: 3113 - Stephenville

SAMPLEID GUIDELINE ANALYSIS PACKAGE PARAMETER GUIDEVALUE RESULTSAMPLE TITLE UNIT

57 Old Pennywell Road, Unit I
St. John’s, NL

CANADA A1E 6A8
TEL (709)747-8573
FAX (709 747-2139

http://www.agatlabs.com

GUIDELINE VIOLATION (V1) Page 7 of 16



Atlantic RBCA Tier 1 Hydrocarbons in Water (Version 3.0)

Benzene 1 9173997 < 0.001 < 0.001 NA < 0.001 81% 70% 130% 99% 70% 130% NA

Toluene 1 9173997 < 0.001 < 0.001 NA < 0.001 87% 70% 130% 95% 70% 130% NA

Ethylbenzene 1 9173997 < 0.001 < 0.001 NA < 0.001 93% 70% 130% 97% 70% 130% NA

Xylene (Total) 1 9173997 < 0.002 < 0.002 NA < 0.002 95% 70% 130% 104% 70% 130% NA

C6-C10 (less BTEX)
 

1 9173997 < 0.01 < 0.01 NA < 0.01 90% 70% 130% 89% 70% 130% 92% 70% 130%

>C10-C16 Hydrocarbons 1 -99999 < 0.05 < 0.05 NA < 0.05 105% 70% 130% 119% 70% 130% 83% 70% 130%

>C16-C21 Hydrocarbons 1 -99999 < 0.10 < 0.10 NA < 0.10 108% 70% 130% 119% 70% 130% 83% 70% 130%

>C21-C32 Hydrocarbons 1 -99999 <0.1 <0.1 NA < 0.1 101% 70% 130% 119% 70% 130% 83% 70% 130%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If RPD value is NA, the results of the duplicates are less than 5x the RDL and the RPD will not be calculated.
 

Certified By:

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 18K328511

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: John Gale

CLIENT NAME: FRACFLOW CONSULTANTS

PROJECT: 3113 - Stephenville

Trace Organics Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Apr 20, 2018 REFERENCE MATERIAL

Method
Blank

57 Old Pennywell Road, Unit I
St. John’s, NL

CANADA A1E 6A8
TEL (709)747-8573
FAX (709 747-2139

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 8 of 16

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



Standard Water Analysis + Total Metals

pH 9178352 7.80 7.82 0.3% < 101% 80% 120% NA 80% 120% NA 80% 120%

Reactive Silica as SiO2 1 9185988 6.1 6.1 0.0% < 0.5 120% 80% 120% 80% 120% 103% 80% 120%

Chloride 9183776 42 43 2.3% < 1 87% 80% 120% NA 80% 120% NA 80% 120%

Fluoride 9178348 1.15 1.17 1.3% < 0.12 110% 80% 120% NA 80% 120% NA 80% 120%

Sulphate
 

9183776 23 24 2.4% < 2 105% 80% 120% NA 80% 120% NA 80% 120%

Alkalinity 9178352 58 58 0.1% < 5 97% 80% 120% NA 80% 120% NA 80% 120%

True Color 9180324 32 29 9.8% < 5 105% 80% 120% NA NA

Turbidity 9180324 0.9 1.1 12.1% < 0.1 101% 80% 120% NA NA

Electrical Conductivity 9178352 2040 2040 0.1% < 1 104% 80% 120% NA 80% 120% NA 80% 120%

Nitrate as N
 

9178348 0.13 0.08 NA < 0.05 95% 80% 120% NA 80% 120% 100% 80% 120%

Nitrite as N 9178348 <0.05 <0.05 NA < 0.05 100% 80% 120% NA 80% 120% 109% 80% 120%

Ammonia as N 1 9175341 1.76 1.79 1.7% < 0.03 90% 80% 120% 80% 120% 80% 80% 120%

Total Organic Carbon 1 9176775 0.9 0.7 NA < 0.5 97% 80% 120% 80% 120% 88% 80% 120%

Ortho-Phosphate as P 1 9185988 0.02 0.02 NA < 0.01 100% 80% 120% 80% 120% 109% 80% 120%

Total Sodium
 

9180410 5.8 5.9 2.2% < 0.1 92% 80% 120% 91% 80% 120% 94% 70% 130%

Total Potassium 9180410 0.9 0.8 2.4% < 0.1 100% 80% 120% 102% 80% 120% 93% 70% 130%

Total Calcium 9180410 48.5 48.6 0.2% < 0.1 107% 80% 120% 101% 80% 120% 98% 70% 130%

Total Magnesium 9180410 9.4 9.7 3.4% < 0.1 94% 80% 120% 94% 80% 120% 98% 80% 120%

Bicarb. Alkalinity (as CaCO3) 9178352 58 58 0.1% < 5 NA 80% 120% NA 80% 120% NA 80% 120%

Carb. Alkalinity (as CaCO3)
 

9178352 <10 <10 NA < 10 NA 80% 120% NA 80% 120% NA 80% 120%

Hydroxide 9178352 <5 <5 NA < 5 NA 80% 120% NA 80% 120% NA 80% 120%

Total Aluminum 9180410 <5 <5 NA < 5 92% 80% 120% 95% 80% 120% 73% 70% 130%

Total Antimony 9180410 <2 <2 NA < 2 92% 80% 120% 102% 80% 120% 99% 70% 130%

Total Arsenic 9180410 7 7 NA < 2 100% 80% 120% 93% 80% 120% 99% 70% 130%

Total Barium
 

9180410 6 6 NA < 5 101% 80% 120% 95% 80% 120% 101% 70% 130%

Total Beryllium 9180410 <2 <2 NA < 2 115% 80% 120% 110% 80% 120% 103% 70% 130%

Total Bismuth 9180410 <2 <2 NA < 2 99% 80% 120% 100% 80% 120% 98% 70% 130%

Total Boron 9180410 8 7 NA < 5 114% 80% 120% 109% 80% 120% 94% 70% 130%

Total Cadmium 9180410 0.044 0.045 NA < 0.017 100% 80% 120% 96% 80% 120% 94% 70% 130%

Total Chromium
 

9180410 <1 <1 NA < 1 110% 80% 120% 107% 80% 120% 120% 70% 130%

Total Cobalt 9180410 17 16 4.3% < 1 107% 80% 120% 103% 80% 120% 100% 70% 130%

Total Copper 9180410 12 10 15.6% < 1 108% 80% 120% 105% 80% 120% 99% 70% 130%

Total Iron 9180410 572 572 0.1% < 50 107% 80% 120% 105% 80% 120% 99% 70% 130%

Total Lead 9180410 0.7 0.7 NA < 0.5 109% 80% 120% 101% 80% 120% 99% 70% 130%

Total Manganese
 

9180410 1120 1110 1.7% < 2 111% 80% 120% 108% 80% 120% 101% 70% 130%

Total Molybdenum 9180410 <2 <2 NA < 2 94% 80% 120% 91% 80% 120% 110% 70% 130%

Total Nickel 9180410 19 22 11.9% < 2 83% 80% 120% 81% 80% 120% 90% 70% 130%

Total Phosphorous 9180410 <0.02 <0.02 NA < 0.02 94% 80% 120% 82% 80% 120% 80% 70% 130%

Total Selenium 9180410 1 1 NA < 1 97% 80% 120% 94% 80% 120% 97% 70% 130%
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Total Silver
 

9180410 <0.1 <0.1 NA < 0.1 97% 80% 120% 98% 80% 120% 93% 70% 130%

Total Strontium 9180410 129 127 1.1% < 5 105% 80% 120% 103% 80% 120% 99% 70% 130%

Total Thallium 9180410 <0.1 <0.1 NA < 0.1 107% 80% 120% 103% 80% 120% 102% 70% 130%

Total Tin 9180410 <2 <2 NA < 2 94% 80% 120% 92% 80% 120% 94% 70% 130%

Total Titanium 9180410 <2 <2 NA < 2 100% 80% 120% 100% 80% 120% 90% 70% 130%

Total Uranium
 

9180410 0.3 0.3 NA < 0.1 103% 80% 120% 97% 80% 120% 99% 70% 130%

Total Vanadium 9180410 <2 <2 NA < 2 106% 80% 120% 105% 80% 120% 116% 70% 130%

Total Zinc 9180410 41 41 0.2% < 5 108% 80% 120% 107% 80% 120% 99% 70% 130%

 
Comments: If RPD value is NA, the results of the duplicates are less than 5x the RDL and the RPD will not be calculated.
 

Dissolved Metals

Dissolved Aluminum 9178204 9178204 17 10 NA < 5 106% 80% 120% 107% 80% 120% 109% 70% 130%

Dissolved Antimony 9178204 9178204 <2 <2 NA < 2 105% 80% 120% 109% 80% 120% 101% 70% 130%

Dissolved Arsenic 9178204 9178204 29 28 3.9% < 2 98% 80% 120% 101% 80% 120% NA 70% 130%

Dissolved Barium 9178204 9178204 534 526 1.6% < 5 96% 80% 120% 97% 80% 120% NA 70% 130%

Dissolved Beryllium
 

9178204 9178204 <2 <2 NA < 2 107% 80% 120% 112% 80% 120% 95% 70% 130%

Dissolved Bismuth 9178204 9178204 <2 <2 NA < 2 101% 80% 120% 106% 80% 120% 70% 70% 130%

Dissolved Boron 9178204 9178204 749 765 2.2% < 5 107% 80% 120% 107% 80% 120% NA 70% 130%

Dissolved Cadmium 9178204 9178204 <0.017 <0.017 NA < 0.017 101% 80% 120% 99% 80% 120% 77% 70% 130%

Dissolved Chromium 9178204 9178204 3 3 NA < 1 102% 80% 120% 100% 80% 120% 83% 70% 130%

Dissolved Cobalt
 

9178204 9178204 <1 <1 NA < 1 103% 80% 120% 101% 80% 120% 85% 70% 130%

Dissolved Copper 9178204 9178204 5 5 NA < 2 104% 80% 120% 102% 80% 120% 76% 70% 130%

Dissolved Iron 9178204 9178204 4800 4860 1.4% < 50 102% 80% 120% 100% 80% 120% NA 70% 130%

Dissolved Lead 9178204 9178204 <0.5 <0.5 NA < 0.5 98% 80% 120% 99% 80% 120% 77% 70% 130%

Dissolved Manganese 9178204 9178204 1080 1100 1.1% < 2 102% 80% 120% 100% 80% 120% NA 70% 130%

Dissolved Molybdenum
 

9178204 9178204 8 8 NA < 2 101% 80% 120% 97% 80% 120% NA 70% 130%

Dissolved Nickel 9178204 9178204 6 5 NA < 2 101% 80% 120% 91% 80% 120% 70% 70% 130%

Dissolved Selenium 9178204 9178204 1 1 NA < 1 98% 80% 120% 100% 80% 120% NA 70% 130%

Dissolved Silver 9178204 9178204 <0.1 <0.1 NA < 0.1 102% 80% 120% 98% 80% 120% 80% 70% 130%

Dissolved Strontium 9178204 9178204 1470 1440 2.0% < 5 98% 80% 120% 93% 80% 120% NA 70% 130%

Dissolved Thallium
 

9178204 9178204 <0.1 <0.1 NA < 0.1 98% 80% 120% 103% 80% 120% 88% 70% 130%

Dissolved Tin 9178204 9178204 <2 <2 NA < 2 96% 80% 120% 95% 80% 120% 94% 70% 130%

Dissolved Titanium 9178204 9178204 5 5 NA < 2 108% 80% 120% 106% 80% 120% 89% 70% 130%

Dissolved Uranium 9178204 9178204 0.9 0.9 1.1% < 0.1 97% 80% 120% 97% 80% 120% 93% 70% 130%

Dissolved Vanadium 9178204 9178204 23 22 5.1% < 2 91% 80% 120% 92% 80% 120% NA 70% 130%

Dissolved Zinc
 

9178204 9178204 7 6 NA < 5 101% 80% 120% 101% 80% 120% 70% 70% 130%

Comments: If RPD value is NA, the results of the duplicates are less than 5x the RDL and the RPD will not be calculated.
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Trace Organics Analysis

Benzene VOL-120-5013
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/MS

Toluene VOL-120-5013
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/MS

Ethylbenzene VOL-120-5013
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/MS

Xylene (Total) VOL-120-5013
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/MS

C6-C10 (less BTEX) VOL-120-5013
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/MS

>C10-C16 Hydrocarbons ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/FID

>C16-C21 Hydrocarbons ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/FID

>C21-C32 Hydrocarbons ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/FID

Modified TPH (Tier 1) ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

CALCULATION

Resemblance Comment ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/MS/FID

Return to Baseline at C32 ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/FID

Isobutylbenzene - EPH ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/FID

Isobutylbenzene - VPH VOL-120-5013
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/MS

n-Dotriacontane - EPH ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/FID
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Water Analysis

Dissolved Aluminum
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Antimony
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Arsenic
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Barium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Beryllium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Bismuth
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Boron
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Cadmium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Chromium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Cobalt
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Copper
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Iron
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Lead
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Manganese
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Molybdenum
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Nickel
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Selenium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Silver
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Strontium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Thallium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Tin
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Titanium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Uranium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Vanadium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Zinc
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

pH INOR-121-6001 SM 4500 H+B PC TITRATE

Reactive Silica as SiO2 INORG-121-6028 SM 4110 B COLORIMETER

Chloride INORG-121-6005 SM 4110 B ION CHROMATOGRAPH

Fluoride INORG-121-6005 SM 4110 B ION CHROMATOGRAPH

Sulphate INORG-121-6005 SM 4110 B ION CHROMATOGRAPH
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Alkalinity INOR-121-6001 SM 2320 B

True Color INORG-121-6014 EPA 110.2 NEPHELOMETER

Turbidity INOR-121-6022 SM 2130 B NEPHELOMETER

Electrical Conductivity INOR-121-6001 SM 2510 B PC TITRATE

Nitrate + Nitrite as N INORG-121-6005 SM 4110 B CALCULATION

Nitrate as N INORG-121-6005 SM 4110 B ION CHROMATOGRAPH

Nitrite as N INORG-121-6005 SM 4110 B ION CHROMATOGRAPH

Ammonia as N INORG-121-6003 SM 4500-NH3 G COLORIMETER

Total Organic Carbon INORG-121-6026 SM 5310 B TOC ANALYZER

Ortho-Phosphate as P INORG-121-6005 SM 4110 B COLORIMETER

Total Sodium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Potassium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Total Calcium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Magnesium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Bicarb. Alkalinity (as CaCO3) INORG-121-6001 SM 2320 B PC TITRATE

Carb. Alkalinity (as CaCO3) INORG-121-6001 SM 2320 B PC TITRATE

Hydroxide INORG-121-6001 SM 2320 B PC-TITRATE

Calculated TDS CALCULATION SM 1030E CALCULATION

Hardness CALCULATION SM 2340B CALCULATION

Langelier Index (@20C) CALCULATION CALCULATION CALCULATION

Langelier Index (@ 4C) CALCULATION CALCULATION CALCULATION

Saturation pH (@ 20C) CALCULATION CALCULATION CALCULATION

Saturation pH (@ 4C) CALCULATION CALCULATION CALCULATION

Anion Sum CALCULATION SM 1030E CALCULATION

Cation sum CALCULATION SM 1030E CALCULATION

% Difference/ Ion Balance (NS) CALCULATION SM 1030E CALCULATION

Total Aluminum
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Antimony
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Total Arsenic
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Barium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Beryllium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Bismuth
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Boron
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Cadmium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Chromium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Cobalt
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Copper
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Iron
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS
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Total Lead
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Manganese
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Molybdenum
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Nickel
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Phosphorous
MET-121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Selenium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Silver
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Strontium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Thallium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Tin
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Titanium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Uranium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Vanadium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Zinc
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 18K328511

Method Summary

ATTENTION TO: John Gale

CLIENT NAME: FRACFLOW CONSULTANTS

PROJECT: 3113 - Stephenville

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

57 Old Pennywell Road, Unit I
St. John’s, NL

CANADA A1E 6A8
TEL (709)747-8573
FAX (709 747-2139

http://www.agatlabs.com

METHOD SUMMARY (V1) Page 15 of 16
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CLIENT NAME: FRACFLOW CONSULTANTS
154 MAJOR'S PATH
ST. JOHN'S PATH, NL   A1A5A1    
(709) 739-7270

57 Old Pennywell Road, Unit I
St. John’s, NL

CANADA A1E 6A8
TEL (709)747-8573
FAX (709 747-2139

http://www.agatlabs.com

Amy Hunter, Trace Organics Supervisor, B.Sc.TRACE ORGANICS REVIEWED BY:

Jason Coughtrey, Inorganics SupervisorWATER ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 15

Apr 24, 2018

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (709)747-8573

18K329467AGAT WORK ORDER:

ATTENTION TO: John Gale

PROJECT: 3113 - Stephenville, NL

Laboratories (V1) Page 1 of 15

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:

*NOTES

Results relate only to the items tested and to all the items tested
All reportable information as specified by ISO 17025:2005 is available from AGAT Laboratories upon request



3113-FHS2-2.

0-WS1

3113-FHS2-1.

25-WS1SAMPLE DESCRIPTION:

WaterWaterSAMPLE TYPE:

2018-04-142018-04-14DATE SAMPLED:

9184011 9184169G / S RDLUnitParameter

<0.001 <0.001Benzene 0.001mg/L

<0.001 <0.001Toluene 0.001mg/L

<0.001 <0.001Ethylbenzene 0.001mg/L

<0.001 <0.001Xylene (Total) 0.001mg/L

<0.01 <0.01C6-C10 (less BTEX) 0.01mg/L

<0.05 <0.05>C10-C16 Hydrocarbons 0.05mg/L

<0.05 <0.05>C16-C21 Hydrocarbons 0.05mg/L

0.04 0.07>C21-C32 Hydrocarbons 0.01mg/L

<0.1 <0.1Modified TPH (Tier 1) 0.1mg/L

UC UCResemblance Comment

Y YReturn to Baseline at C32

Acceptable LimitsUnitSurrogate

70 78Isobutylbenzene - EPH % 70-130

107 113Isobutylbenzene - VPH % 70-130

70 75n-Dotriacontane - EPH % 70-130

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

9184011-9184169 Resemblance Comment Key:
GF - Gasoline Fraction 
WGF - Weathered Gasoline Fraction 
GR - Product in Gasoline Range
FOF - Fuel Oil Fraction
WFOF - Weathered Fuel Oil Fraction
FR - Product in Fuel Oil Range
LOF - Lube Oil Fraction
LR - Lube Range
UC - Unidentified Compounds
NR - No Resemblance
NA - Not Applicable

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2018-04-16

Certificate of Analysis

ATTENTION TO: John GaleCLIENT NAME: FRACFLOW CONSULTANTS

AGAT WORK ORDER: 18K329467

DATE REPORTED: 2018-04-20

PROJECT: 3113 - Stephenville, NL

Atlantic RBCA Tier 1 Hydrocarbons in Water - Low Level

SAMPLED BY:SAMPLING SITE:

57 Old Pennywell Road, Unit I
St. John’s, NL

CANADA A1E 6A8
TEL (709)747-8573
FAX (709 747-2139

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 2 of 15



3113-FHS2-2.

0-WS1

3113-FHS2-1.

25-WS1SAMPLE DESCRIPTION:

WaterWaterSAMPLE TYPE:

2018-04-142018-04-14DATE SAMPLED:

9184011 9184169G / S RDLUnitParameter

20 10Dissolved Aluminum 5Variableug/L

<2 <2Dissolved Antimony 2ug/L

16 39Dissolved Arsenic 25ug/L

68 168Dissolved Barium 5ug/L

<2 <2Dissolved Beryllium 2ug/L

<2 <2Dissolved Bismuth 2ug/L

382 1240Dissolved Boron 529000,ug/L

<0.09 <0.09Dissolved Cadmium 0.091.0, 0.09ug/L

4 4Dissolved Chromium 1ug/L

<1 <1Dissolved Cobalt 1ug/L

3 5Dissolved Copper 2Equationug/L

705 4110Dissolved Iron 50300ug/L

1.2 0.6Dissolved Lead 0.5Equationug/L

1050 1080Dissolved Manganese 2ug/L

10 17Dissolved Molybdenum 273ug/L

5 6Dissolved Nickel 2Equationug/L

2 2Dissolved Selenium 11.0ug/L

<0.1 <0.1Dissolved Silver 0.10.25ug/L

868 2220Dissolved Strontium 5ug/L

<0.1 <0.1Dissolved Thallium 0.10.8ug/L

<2 <2Dissolved Tin 2ug/L

2 6Dissolved Titanium 2ug/L

0.2 0.3Dissolved Uranium 0.133, 15ug/L

16 32Dissolved Vanadium 2ug/L

11 8Dissolved Zinc 530ug/L

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to CCME FWAL - update 2015
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

9184011-9184169 Analysis completed on a filtered sample.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2018-04-16

Certificate of Analysis

ATTENTION TO: John GaleCLIENT NAME: FRACFLOW CONSULTANTS

AGAT WORK ORDER: 18K329467

DATE REPORTED: 2018-04-17

PROJECT: 3113 - Stephenville, NL

Dissolved Metals

SAMPLED BY:SAMPLING SITE:

57 Old Pennywell Road, Unit I
St. John’s, NL

CANADA A1E 6A8
TEL (709)747-8573
FAX (709 747-2139

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 3 of 15



3113-FHS2-1.

25-WS1

3113-FHS2-2.

0-WS1SAMPLE DESCRIPTION:

WaterWaterSAMPLE TYPE:

2018-04-142018-04-14DATE SAMPLED:

9184011 RDL 9184169G / S RDLUnitParameter

7.88 7.79pH 6.5-9.0

4.6 0.5 6.6Reactive Silica as SiO2 0.5mg/L

1720 100 4640Chloride 30640, 120mg/L

0.28 0.12 <0.12Fluoride 0.120.12mg/L

237 200 619Sulphate 60mg/L

264 5 186Alkalinity 5mg/L

10 5 9True Color 5NarrativeTCU

3420 0.1 140Turbidity 0.1NarrativeNTU

6000 1 14400Electrical Conductivity 1umho/cm

2.10 0.05 <0.05Nitrate + Nitrite as N 0.05mg/L

2.1 5 <5Nitrate as N 1.5550, 13mg/L

<1.5 5 <5Nitrite as N 1.50.06mg/L

0.13 0.03 0.47Ammonia as N 0.03Fact Sheetmg/L

2.0 0.5 5.0Total Organic Carbon 0.5mg/L

0.01 0.01 <0.01Ortho-Phosphate as P 0.01mg/L

1470 0.1 3010Total Sodium 0.1mg/L

57.3 0.1 108Total Potassium 0.1mg/L

305 0.1 198Total Calcium 0.1mg/L

201 0.1 329Total Magnesium 0.1mg/L

264 5 186Bicarb. Alkalinity (as CaCO3) 5mg/L

<10 10 <10Carb. Alkalinity (as CaCO3) 10mg/L

<5 5 <5Hydroxide 5mg/L

4220 1 9030Calculated TDS 1mg/L

1590 1850Hardness mg/L

1.04 0.57Langelier Index (@20C) NA

0.72 0.25Langelier Index (@ 4C) NA

6.84 7.22Saturation pH (@ 20C) NA

7.16 7.54Saturation pH (@ 4C) NA

58.9 147Anion Sum me/L

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2018-04-16

Certificate of Analysis

ATTENTION TO: John GaleCLIENT NAME: FRACFLOW CONSULTANTS

AGAT WORK ORDER: 18K329467

DATE REPORTED: 2018-04-23

PROJECT: 3113 - Stephenville, NL

Standard Water Analysis + Total Metals

SAMPLED BY:SAMPLING SITE:

57 Old Pennywell Road, Unit I
St. John’s, NL

CANADA A1E 6A8
TEL (709)747-8573
FAX (709 747-2139

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 4 of 15



3113-FHS2-1.

25-WS1

3113-FHS2-2.

0-WS1SAMPLE DESCRIPTION:

WaterWaterSAMPLE TYPE:

2018-04-142018-04-14DATE SAMPLED:

9184011 RDL 9184169G / S RDLUnitParameter

101 172Cation sum me/L

26.3 7.5% Difference/ Ion Balance (NS) %

21100 5 4720Total Aluminum 5Variableug/L

<2 2 <2Total Antimony 2ug/L

23 2 37Total Arsenic 25ug/L

173 5 191Total Barium 5ug/L

<2 2 <2Total Beryllium 2ug/L

<2 2 <2Total Bismuth 2ug/L

564 5 1240Total Boron 529000,ug/L

0.33 0.09 <0.09Total Cadmium 0.091.0, 0.09ug/L

66 1 14Total Chromium 1ug/L

18 1 4Total Cobalt 1ug/L

78 1 16Total Copper 1Equationug/L

34100 50 12300Total Iron 50300ug/L

17.7 0.5 2.8Total Lead 0.5Equationug/L

3370 2 1300Total Manganese 2ug/L

11 2 19Total Molybdenum 273ug/L

48 2 14Total Nickel 2Equationug/L

0.44 0.02 0.13Total Phosphorous 0.02Fact Sheetmg/L

2 1 3Total Selenium 11ug/L

<0.1 0.1 <0.1Total Silver 0.10.25ug/L

1290 5 2130Total Strontium 5ug/L

<0.1 0.1 <0.1Total Thallium 0.10.8ug/L

<2 2 <2Total Tin 2ug/L

623 2 190Total Titanium 2ug/L

1.7 0.1 0.5Total Uranium 0.133, 15ug/L

71 2 38Total Vanadium 2ug/L

81 5 23Total Zinc 530ug/L

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2018-04-16

Certificate of Analysis

ATTENTION TO: John GaleCLIENT NAME: FRACFLOW CONSULTANTS

AGAT WORK ORDER: 18K329467

DATE REPORTED: 2018-04-23

PROJECT: 3113 - Stephenville, NL

Standard Water Analysis + Total Metals

SAMPLED BY:SAMPLING SITE:

57 Old Pennywell Road, Unit I
St. John’s, NL

CANADA A1E 6A8
TEL (709)747-8573
FAX (709 747-2139

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 5 of 15



Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2018-04-16

Certificate of Analysis

ATTENTION TO: John GaleCLIENT NAME: FRACFLOW CONSULTANTS

AGAT WORK ORDER: 18K329467

DATE REPORTED: 2018-04-23

PROJECT: 3113 - Stephenville, NL

Standard Water Analysis + Total Metals

SAMPLED BY:SAMPLING SITE:

57 Old Pennywell Road, Unit I
St. John’s, NL

CANADA A1E 6A8
TEL (709)747-8573
FAX (709 747-2139

http://www.agatlabs.com

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to CCME FWAL - update 2015
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

9184011 Ion Balance is greater than 10% due to the fact that samples are digested for total metals and any particulates in the water could be increasing the concentrations of certain elements.

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 6 of 15



9184011 NS-CCME FWAL Dissolved Metals Dissolved Arsenic 5 163113-FHS2-1.25-WS1 ug/L

9184011 NS-CCME FWAL Dissolved Metals Dissolved Iron 300 7053113-FHS2-1.25-WS1 ug/L

9184011 NS-CCME FWAL Dissolved Metals Dissolved Selenium 1.0 23113-FHS2-1.25-WS1 ug/L

9184011 NS-CCME FWAL Standard Water Analysis + Total Metals Chloride 640, 120 17203113-FHS2-1.25-WS1 mg/L

9184011 NS-CCME FWAL Standard Water Analysis + Total Metals Fluoride 0.12 0.283113-FHS2-1.25-WS1 mg/L

9184011 NS-CCME FWAL Standard Water Analysis + Total Metals Total Arsenic 5 233113-FHS2-1.25-WS1 ug/L

9184011 NS-CCME FWAL Standard Water Analysis + Total Metals Total Iron 300 341003113-FHS2-1.25-WS1 ug/L

9184011 NS-CCME FWAL Standard Water Analysis + Total Metals Total Selenium 1 23113-FHS2-1.25-WS1 ug/L

9184011 NS-CCME FWAL Standard Water Analysis + Total Metals Total Zinc 30 813113-FHS2-1.25-WS1 ug/L

9184169 NS-CCME FWAL Dissolved Metals Dissolved Arsenic 5 393113-FHS2-2.0-WS1 ug/L

9184169 NS-CCME FWAL Dissolved Metals Dissolved Iron 300 41103113-FHS2-2.0-WS1 ug/L

9184169 NS-CCME FWAL Dissolved Metals Dissolved Selenium 1.0 23113-FHS2-2.0-WS1 ug/L

9184169 NS-CCME FWAL Standard Water Analysis + Total Metals Chloride 640, 120 46403113-FHS2-2.0-WS1 mg/L

9184169 NS-CCME FWAL Standard Water Analysis + Total Metals Total Arsenic 5 373113-FHS2-2.0-WS1 ug/L

9184169 NS-CCME FWAL Standard Water Analysis + Total Metals Total Iron 300 123003113-FHS2-2.0-WS1 ug/L

9184169 NS-CCME FWAL Standard Water Analysis + Total Metals Total Selenium 1 33113-FHS2-2.0-WS1 ug/L

Results relate only to the items tested and to all the items tested

Guideline Violation

ATTENTION TO: John GaleCLIENT NAME: FRACFLOW CONSULTANTS

AGAT WORK ORDER: 18K329467

PROJECT: 3113 - Stephenville, NL

SAMPLEID GUIDELINE ANALYSIS PACKAGE PARAMETER GUIDEVALUE RESULTSAMPLE TITLE UNIT

57 Old Pennywell Road, Unit I
St. John’s, NL

CANADA A1E 6A8
TEL (709)747-8573
FAX (709 747-2139

http://www.agatlabs.com

GUIDELINE VIOLATION (V1) Page 7 of 15



Atlantic RBCA Tier 1 Hydrocarbons in Water - Low Level

Benzene 1 9179115 < 0.001 < 0.001 NA < 0.001 106% 70% 130% 109% 70% 130% NA

Toluene 1 9179115 < 0.001 < 0.001 NA < 0.001 107% 70% 130% 110% 70% 130% NA

Ethylbenzene 1 9179115 < 0.001 < 0.001 NA < 0.001 104% 70% 130% 110% 70% 130% NA

Xylene (Total) 1 9179115 < 0.001 < 0.001 NA < 0.001 105% 70% 130% 113% 70% 130% NA

C6-C10 (less BTEX)
 

1 9179115 < 0.01 < 0.01 NA < 0.01 112% 70% 130% 109% 70% 130% 117% 70% 130%

>C10-C16 Hydrocarbons 1 9185310 <0.05 0.10 NA < 0.05 94% 70% 130% 109% 70% 130% 76% 70% 130%

>C16-C21 Hydrocarbons 1 9185310 < 0.05 < 0.05 NA < 0.05 89% 70% 130% 109% 70% 130% 76% 70% 130%

>C21-C32 Hydrocarbons 1 9185310 0.01 0.05 NA < 0.01 82% 70% 130% 109% 70% 130% 76% 70% 130%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If RPD value is NA, the results of the duplicates are less than 5x the RDL and the RPD will not be calculated.
 

Certified By:

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 18K329467

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: John Gale

CLIENT NAME: FRACFLOW CONSULTANTS

PROJECT: 3113 - Stephenville, NL

Trace Organics Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: REFERENCE MATERIAL

Method
Blank

57 Old Pennywell Road, Unit I
St. John’s, NL

CANADA A1E 6A8
TEL (709)747-8573
FAX (709 747-2139

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 8 of 15

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



Standard Water Analysis + Total Metals

pH 9186049 6.93 6.93 0.0% < 101% 80% 120% NA 80% 120% NA 80% 120%

Reactive Silica as SiO2 1 9171700 4.8 4.8 0.0% < 0.5 83% 80% 120% 80% 120% 80% 80% 120%

Fluoride 9183776 0.41 0.42 NA < 0.12 102% 80% 120% NA 80% 120% 84% 80% 120%

Alkalinity 9186049 7 6 NA < 5 97% 80% 120% NA 80% 120% NA 80% 120%

True Color
 

9187671 5 <5 NA < 5 110% 80% 120% NA NA

Turbidity 9180324 0.9 1.1 12.1% < 0.1 101% 80% 120% NA NA

Electrical Conductivity 9186049 35 35 0.0% < 1 101% 80% 120% NA 80% 120% NA 80% 120%

Ammonia as N 1 9192885 <0.03 <0.03 NA < 0.03 80% 80% 120% 80% 120% 106% 80% 120%

Total Organic Carbon 1 9174675 1 0.50 NA < 0.5 100% 80% 120% 80% 120% 120% 80% 120%

Ortho-Phosphate as P
 

1 9171700 0.01 0.01 NA < 0.01 120% 80% 120% 80% 120% 105% 80% 120%

Total Sodium 9185391 23.7 24.4 2.9% < 0.1 120% 80% 120% 120% 80% 120% NA 70% 130%

Total Potassium 9185391 1.6 1.6 0.7% < 0.1 113% 80% 120% 107% 80% 120% NA 70% 130%

Total Calcium 9185391 44.8 47.9 6.6% < 0.1 103% 80% 120% 104% 80% 120% NA 70% 130%

Total Magnesium 9185391 5.2 5.0 3.8% < 0.1 114% 80% 120% 112% 80% 120% NA 80% 120%

Bicarb. Alkalinity (as CaCO3)
 

9186049 7 6 NA < 5 NA 80% 120% NA 80% 120% NA 80% 120%

Carb. Alkalinity (as CaCO3) 9186049 <10 <10 NA < 10 NA 80% 120% NA 80% 120% NA 80% 120%

Hydroxide 9186049 <5 <5 NA < 5 NA 80% 120% NA 80% 120% NA 80% 120%

Total Aluminum 9185391 5 5 NA < 5 113% 80% 120% 109% 80% 120% 97% 70% 130%

Total Antimony 9185391 <2 <2 NA < 2 95% 80% 120% 108% 80% 120% 98% 70% 130%

Total Arsenic
 

9185391 18 17 0.7% < 2 98% 80% 120% 99% 80% 120% NA 70% 130%

Total Barium 9185391 73 72 0.5% < 5 105% 80% 120% 102% 80% 120% NA 70% 130%

Total Beryllium 9185391 <2 <2 NA < 2 119% 80% 120% 118% 80% 120% 99% 70% 130%

Total Bismuth 9185391 <2 <2 NA < 2 98% 80% 120% 103% 80% 120% 90% 70% 130%

Total Boron 9185391 17 17 NA < 5 114% 80% 120% 116% 80% 120% 102% 70% 130%

Total Cadmium
 

9185391 0.14 0.13 NA < 0.09 98% 80% 120% 98% 80% 120% 89% 70% 130%

Total Chromium 9185391 <1 <1 NA < 1 94% 80% 120% 93% 80% 120% 87% 70% 130%

Total Cobalt 9185391 <1 <1 NA < 1 98% 80% 120% 100% 80% 120% 92% 70% 130%

Total Copper 9185391 7 7 1.8% < 1 105% 80% 120% 105% 80% 120% 94% 70% 130%

Total Iron 9185391 352 336 4.6% < 50 97% 80% 120% 97% 80% 120% NA 70% 130%

Total Lead
 

9185391 11.5 11.2 2.7% < 0.5 102% 80% 120% 100% 80% 120% NA 70% 130%

Total Manganese 9185391 14 14 1.0% < 2 94% 80% 120% 95% 80% 120% NA 70% 130%

Total Molybdenum 9185391 <2 <2 NA < 2 108% 80% 120% 109% 80% 120% 108% 70% 130%

Total Nickel 9185391 <2 <2 NA < 2 93% 80% 120% 88% 80% 120% 90% 70% 130%

Total Phosphorous 9185391 0.03 0.02 NA < 0.02 118% 80% 120% 120% 80% 120% 79% 70% 130%

Total Selenium
 

9185391 <1 <1 NA < 1 91% 80% 120% 107% 80% 120% 88% 70% 130%

Total Silver 9185391 <0.1 <0.1 NA < 0.1 97% 80% 120% 109% 80% 120% 94% 70% 130%

Total Strontium 9185391 209 225 7.5% < 5 101% 80% 120% 103% 80% 120% NA 70% 130%

Total Thallium 9185391 <0.1 <0.1 NA < 0.1 104% 80% 120% 105% 80% 120% 96% 70% 130%

Total Tin 9185391 <2 <2 NA < 2 98% 80% 120% 100% 80% 120% 95% 70% 130%

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 18K329467

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: John Gale

CLIENT NAME: FRACFLOW CONSULTANTS

PROJECT: 3113 - Stephenville, NL

Water Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: REFERENCE MATERIAL

Method
Blank

57 Old Pennywell Road, Unit I
St. John’s, NL

CANADA A1E 6A8
TEL (709)747-8573
FAX (709 747-2139

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 9 of 15

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



Total Titanium
 

9185391 <2 <2 NA < 2 112% 80% 120% 107% 80% 120% 88% 70% 130%

Total Uranium 9185391 3.6 3.6 1.8% < 0.1 96% 80% 120% 93% 80% 120% NA 70% 130%

Total Vanadium 9185391 <2 <2 NA < 2 89% 80% 120% 90% 80% 120% 85% 70% 130%

Total Zinc 9185391 9 8 NA < 5 96% 80% 120% 95% 80% 120% 79% 70% 130%

 
Comments: If RPD value is NA, the results of the duplicates are less than 5x the RDL and the RPD will not be calculated.
 

Dissolved Metals

Dissolved Aluminum 9178204 17 10 NA < 5 106% 80% 120% 107% 80% 120% 109% 70% 130%

Dissolved Antimony 9178204 <2 <2 NA < 2 105% 80% 120% 109% 80% 120% 101% 70% 130%

Dissolved Arsenic 9178204 29 28 3.9% < 2 98% 80% 120% 101% 80% 120% NA 70% 130%

Dissolved Barium 9178204 534 526 1.6% < 5 96% 80% 120% 97% 80% 120% NA 70% 130%

Dissolved Beryllium
 

9178204 <2 <2 NA < 2 107% 80% 120% 112% 80% 120% 95% 70% 130%

Dissolved Bismuth 9178204 <2 <2 NA < 2 101% 80% 120% 106% 80% 120% 70% 70% 130%

Dissolved Boron 9178204 749 765 2.2% < 5 107% 80% 120% 107% 80% 120% NA 70% 130%

Dissolved Cadmium 9178204 <0.09 <0.09 NA < 0.09 101% 80% 120% 99% 80% 120% 77% 70% 130%

Dissolved Chromium 9178204 3 3 NA < 1 102% 80% 120% 100% 80% 120% 83% 70% 130%

Dissolved Cobalt
 

9178204 <1 <1 NA < 1 103% 80% 120% 101% 80% 120% 85% 70% 130%

Dissolved Copper 9178204 5 5 NA < 2 104% 80% 120% 102% 80% 120% 76% 70% 130%

Dissolved Iron 9178204 4800 4860 1.4% < 50 102% 80% 120% 100% 80% 120% NA 70% 130%

Dissolved Lead 9178204 <0.5 <0.5 NA < 0.5 98% 80% 120% 99% 80% 120% 77% 70% 130%

Dissolved Manganese 9178204 1080 1100 1.1% < 2 102% 80% 120% 100% 80% 120% NA 70% 130%

Dissolved Molybdenum
 

9178204 8 8 NA < 2 101% 80% 120% 97% 80% 120% NA 70% 130%

Dissolved Nickel 9178204 6 5 NA < 2 101% 80% 120% 91% 80% 120% 70% 70% 130%

Dissolved Selenium 9178204 1 1 NA < 1 98% 80% 120% 100% 80% 120% NA 70% 130%

Dissolved Silver 9178204 <0.1 <0.1 NA < 0.1 102% 80% 120% 98% 80% 120% 80% 70% 130%

Dissolved Strontium 9178204 1470 1440 2.0% < 5 98% 80% 120% 93% 80% 120% NA 70% 130%

Dissolved Thallium
 

9178204 <0.1 <0.1 NA < 0.1 98% 80% 120% 103% 80% 120% 88% 70% 130%

Dissolved Tin 9178204 <2 <2 NA < 2 96% 80% 120% 95% 80% 120% 94% 70% 130%

Dissolved Titanium 9178204 5 5 NA < 2 108% 80% 120% 106% 80% 120% 89% 70% 130%

Dissolved Uranium 9178204 0.9 0.9 1.1% < 0.1 97% 80% 120% 97% 80% 120% 93% 70% 130%

Dissolved Vanadium 9178204 23 22 5.1% < 2 91% 80% 120% 92% 80% 120% NA 70% 130%

Dissolved Zinc
 

9178204 7 6 NA < 5 101% 80% 120% 101% 80% 120% 70% 70% 130%

Comments: If RPD value is NA, the results of the duplicates are less than 5x the RDL and the RPD will not be calculated.
 

Certified By:

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 18K329467

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: John Gale

CLIENT NAME: FRACFLOW CONSULTANTS

PROJECT: 3113 - Stephenville, NL

Water Analysis (Continued)

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: REFERENCE MATERIAL

Method
Blank

57 Old Pennywell Road, Unit I
St. John’s, NL

CANADA A1E 6A8
TEL (709)747-8573
FAX (709 747-2139

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 10 of 15

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



Trace Organics Analysis

Benzene VOL-120-5010
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/MS

Toluene VOL-120-5010
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/MS

Ethylbenzene VOL-120-5010
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/MS

Xylene (Total) VOL-120-5010
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/MS

C6-C10 (less BTEX) VOL-120-5010
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/MS

>C10-C16 Hydrocarbons ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/FID

>C16-C21 Hydrocarbons ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/FID

>C21-C32 Hydrocarbons ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/FID

Modified TPH (Tier 1) ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

CALCULATION

Resemblance Comment ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/MS/FID

Return to Baseline at C32 ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/FID

Isobutylbenzene - EPH ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/FID

Isobutylbenzene - VPH VOL-120-5013
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/MS

n-Dotriacontane - EPH ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/FID

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 18K329467

Method Summary

ATTENTION TO: John Gale

CLIENT NAME: FRACFLOW CONSULTANTS

PROJECT: 3113 - Stephenville, NL

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

57 Old Pennywell Road, Unit I
St. John’s, NL

CANADA A1E 6A8
TEL (709)747-8573
FAX (709 747-2139

http://www.agatlabs.com

METHOD SUMMARY (V1) Page 11 of 15



Water Analysis

Dissolved Aluminum
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Antimony
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Arsenic
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Barium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Beryllium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Bismuth
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Boron
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Cadmium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Chromium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Cobalt
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Copper
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Iron
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Lead
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Manganese
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Molybdenum
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Nickel
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Selenium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Silver
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Strontium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Thallium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Tin
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Titanium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Uranium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Vanadium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Zinc
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

pH INOR-121-6001 SM 4500 H+B PC TITRATE

Reactive Silica as SiO2 INORG-121-6028 SM 4110 B COLORIMETER

Chloride INORG-121-6005 SM 4110 B ION CHROMATOGRAPH

Fluoride INORG-121-6005 SM 4110 B ION CHROMATOGRAPH

Sulphate INORG-121-6005 SM 4110 B ION CHROMATOGRAPH

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 18K329467

Method Summary

ATTENTION TO: John Gale

CLIENT NAME: FRACFLOW CONSULTANTS

PROJECT: 3113 - Stephenville, NL

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

57 Old Pennywell Road, Unit I
St. John’s, NL

CANADA A1E 6A8
TEL (709)747-8573
FAX (709 747-2139

http://www.agatlabs.com
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Alkalinity INOR-121-6001 SM 2320 B

True Color INOR-121-6014 SM 2120 C NEPHELOMETER

Turbidity INOR-121-6022 SM 2130 B NEPHELOMETER

Electrical Conductivity INOR-121-6001 SM 2510 B PC TITRATE

Nitrate + Nitrite as N INORG-121-6005 SM 4110 B CALCULATION

Nitrate as N INORG-121-6005 SM 4110 B ION CHROMATOGRAPH

Nitrite as N INORG-121-6005 SM 4110 B ION CHROMATOGRAPH

Ammonia as N INORG-121-6003 SM 4500-NH3 G COLORIMETER

Total Organic Carbon INORG-121-6026 SM 5310 B TOC ANALYZER

Ortho-Phosphate as P INORG-121-6005 SM 4110 B COLORIMETER

Total Sodium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Potassium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Total Calcium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Magnesium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Bicarb. Alkalinity (as CaCO3) INORG-121-6001 SM 2320 B PC TITRATE

Carb. Alkalinity (as CaCO3) INORG-121-6001 SM 2320 B PC TITRATE

Hydroxide INORG-121-6001 SM 2320 B PC-TITRATE

Calculated TDS CALCULATION SM 1030E CALCULATION

Hardness CALCULATION SM 2340B CALCULATION

Langelier Index (@20C) CALCULATION CALCULATION CALCULATION

Langelier Index (@ 4C) CALCULATION CALCULATION CALCULATION

Saturation pH (@ 20C) CALCULATION CALCULATION CALCULATION

Saturation pH (@ 4C) CALCULATION CALCULATION CALCULATION

Anion Sum CALCULATION SM 1030E CALCULATION

Cation sum CALCULATION SM 1030E CALCULATION

% Difference/ Ion Balance (NS) CALCULATION SM 1030E CALCULATION

Total Aluminum
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Antimony
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Total Arsenic
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Barium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Beryllium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Bismuth
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Boron
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Cadmium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Chromium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Cobalt
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Copper
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Iron
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 18K329467

Method Summary

ATTENTION TO: John Gale

CLIENT NAME: FRACFLOW CONSULTANTS

PROJECT: 3113 - Stephenville, NL

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

57 Old Pennywell Road, Unit I
St. John’s, NL

CANADA A1E 6A8
TEL (709)747-8573
FAX (709 747-2139

http://www.agatlabs.com
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Total Lead
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Manganese
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Molybdenum
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Nickel
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Phosphorous
MET-121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Selenium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Silver
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Strontium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Thallium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Tin
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Titanium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Uranium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Vanadium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Zinc
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 18K329467

Method Summary

ATTENTION TO: John Gale

CLIENT NAME: FRACFLOW CONSULTANTS

PROJECT: 3113 - Stephenville, NL

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

57 Old Pennywell Road, Unit I
St. John’s, NL

CANADA A1E 6A8
TEL (709)747-8573
FAX (709 747-2139

http://www.agatlabs.com
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CLIENT NAME: FRACFLOW CONSULTANTS
154 MAJOR'S PATH
ST. JOHN'S PATH, NL   A1A5A1    
(709) 739-7270

57 Old Pennywell Road, Unit I
St. John’s, NL

CANADA A1E 6A8
TEL (709)747-8573
FAX (709 747-2139

http://www.agatlabs.com

Amy Hunter, Trace Organics Supervisor, B.Sc.TRACE ORGANICS REVIEWED BY:

Jason Coughtrey, Inorganics SupervisorWATER ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 18

Jun 07, 2018

VERSION*: 2

Should you require any information regarding this analysis please contact your client services representative at (709)747-8573

18K342738AGAT WORK ORDER:

ATTENTION TO: John Gale

PROJECT: 3113-Stephenville

Laboratories (V2) Page 1 of 18

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:

VERSION 2:V2 supersedes V1 - updated report. Issued June 7, 2018.

*NOTES

Results relate only to the items tested and to all the items tested
All reportable information as specified by ISO 17025:2005 is available from AGAT Laboratories upon request



3113-FHS2-2.

0-WS2

3113-FHS1-2.

0-WS2SAMPLE DESCRIPTION:

WaterWaterSAMPLE TYPE:

2018-05-232018-05-23DATE SAMPLED:

9268674 9268753G / S RDLUnitParameter

<0.001 <0.001Benzene 0.001mg/L

<0.001 <0.001Toluene 0.001mg/L

<0.001 <0.001Ethylbenzene 0.001mg/L

<0.001 <0.001Xylene (Total) 0.001mg/L

<0.01 <0.01C6-C10 (less BTEX) 0.01mg/L

<0.05 <0.05>C10-C16 Hydrocarbons 0.05mg/L

<0.05 <0.05>C16-C21 Hydrocarbons 0.05mg/L

0.12 0.07>C21-C32 Hydrocarbons 0.01mg/L

0.1 <0.1Modified TPH (Tier 1) 0.1mg/L

LR LRResemblance Comment

Y YReturn to Baseline at C32

Acceptable LimitsUnitSurrogate

77 N/AIsobutylbenzene - EPH % 70-130

106 103Isobutylbenzene - VPH % 70-130

92 76n-Dotriacontane - EPH % 70-130

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2018-05-25

Certificate of Analysis

ATTENTION TO: John GaleCLIENT NAME: FRACFLOW CONSULTANTS

AGAT WORK ORDER: 18K342738

DATE REPORTED: 2018-06-07

PROJECT: 3113-Stephenville

Atlantic RBCA Tier 1 Hydrocarbons in Water - Low Level

SAMPLED BY:SAMPLING SITE:

57 Old Pennywell Road, Unit I
St. John’s, NL

CANADA A1E 6A8
TEL (709)747-8573
FAX (709 747-2139

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V2)

Certified By:
Page 2 of 18



Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2018-05-25

Certificate of Analysis

ATTENTION TO: John GaleCLIENT NAME: FRACFLOW CONSULTANTS

AGAT WORK ORDER: 18K342738

DATE REPORTED: 2018-06-07

PROJECT: 3113-Stephenville

Atlantic RBCA Tier 1 Hydrocarbons in Water - Low Level

SAMPLED BY:SAMPLING SITE:

57 Old Pennywell Road, Unit I
St. John’s, NL

CANADA A1E 6A8
TEL (709)747-8573
FAX (709 747-2139

http://www.agatlabs.com

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

9268674 Resemblance Comment Key:
GF - Gasoline Fraction 
WGF - Weathered Gasoline Fraction 
GR - Product in Gasoline Range
FOF - Fuel Oil Fraction
WFOF - Weathered Fuel Oil Fraction
FR - Product in Fuel Oil Range
LOF - Lube Oil Fraction
LR - Lube Range
UC - Unidentified Compounds
NR - No Resemblance
NA - Not Applicable

9268753 EPH surrogate NA due to matrix interference.
Resemblance Comment Key:
GF - Gasoline Fraction 
WGF - Weathered Gasoline Fraction 
GR - Product in Gasoline Range
FOF - Fuel Oil Fraction
WFOF - Weathered Fuel Oil Fraction
FR - Product in Fuel Oil Range
LOF - Lube Oil Fraction
LR - Lube Range
UC - Unidentified Compounds
NR - No Resemblance
NA - Not Applicable

CERTIFICATE OF ANALYSIS (V2)

Certified By:
Page 3 of 18



3113-FHS2-2.

0-WS2

3113-FHS1-2.

0-WS2SAMPLE DESCRIPTION:

WaterWaterSAMPLE TYPE:

2018-05-232018-05-23DATE SAMPLED:

9268674 9268753G / S RDLUnitParameter

12 137Dissolved Aluminum 5Variableug/L

<2 <2Dissolved Antimony 2ug/L

3 <2Dissolved Arsenic 25ug/L

33 25Dissolved Barium 5ug/L

<2 <2Dissolved Beryllium 2ug/L

<2 <2Dissolved Bismuth 2ug/L

59 108Dissolved Boron 529000,ug/L

<0.09 <0.09Dissolved Cadmium 0.091.0, 0.09ug/L

3 6Dissolved Chromium 1ug/L

<1 <1Dissolved Cobalt 1ug/L

<2 <2Dissolved Copper 2Equationug/L

516 1680Dissolved Iron 50300ug/L

<0.5 <0.5Dissolved Lead 0.5Equationug/L

204 701Dissolved Manganese 2ug/L

<2 <2Dissolved Molybdenum 273ug/L

<2 3Dissolved Nickel 2Equationug/L

<1 2Dissolved Selenium 11.0ug/L

<0.1 <0.1Dissolved Silver 0.10.25ug/L

153 205Dissolved Strontium 5ug/L

<0.1 <0.1Dissolved Thallium 0.10.8ug/L

<2 <2Dissolved Tin 2ug/L

<2 4Dissolved Titanium 2ug/L

0.4 0.1Dissolved Uranium 0.133, 15ug/L

<2 3Dissolved Vanadium 2ug/L

10 7Dissolved Zinc 530ug/L

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to CCME FWAL - update 2015
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

9268674-9268753 Analysis completed on a filtered sample.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2018-05-25

Certificate of Analysis

ATTENTION TO: John GaleCLIENT NAME: FRACFLOW CONSULTANTS

AGAT WORK ORDER: 18K342738

DATE REPORTED: 2018-06-07

PROJECT: 3113-Stephenville

Dissolved Metals

SAMPLED BY:SAMPLING SITE:

57 Old Pennywell Road, Unit I
St. John’s, NL

CANADA A1E 6A8
TEL (709)747-8573
FAX (709 747-2139

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V2)

Certified By:
Page 4 of 18



3113-FHS2-2.

0-WS2

3113-FHS1-2.

0-WS2SAMPLE DESCRIPTION:

WaterWaterSAMPLE TYPE:

2018-05-232018-05-23DATE SAMPLED:

9268674 9268753G / S RDLUnitParameter

<0.026 <0.026Total Mercury 0.0260.026ug/L

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to CCME FWAL - update 2015
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2018-05-25

Certificate of Analysis

ATTENTION TO: John GaleCLIENT NAME: FRACFLOW CONSULTANTS

AGAT WORK ORDER: 18K342738

DATE REPORTED: 2018-06-07

PROJECT: 3113-Stephenville

Mercury Analysis in Water (Total)

SAMPLED BY:SAMPLING SITE:

57 Old Pennywell Road, Unit I
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3113-FHS2-2.

0-WS2

3113-FHS1-2.

0-WS2SAMPLE DESCRIPTION:

WaterWaterSAMPLE TYPE:

2018-05-232018-05-23DATE SAMPLED:

9268674 9268753G / S RDLUnitParameter

8.24 8.23pH 6.5-9.0

15.3 8.5Reactive Silica as SiO2 0.5mg/L

34 333Chloride 5640, 120mg/L

<0.12 <0.12Fluoride 0.120.12mg/L

6 37Sulphate 2mg/L

223 220Alkalinity 5mg/L

15 16True Color 5NarrativeTCU

7.6 30.3Turbidity 0.1NarrativeNTU

572 1500Electrical Conductivity 1umho/cm

0.07 0.69Nitrate + Nitrite as N 0.05mg/L

<0.05 <0.05Nitrate as N 0.05550, 13mg/L

0.07 0.69Nitrite as N 0.050.06mg/L

0.21 0.27Ammonia as N 0.03Fact Sheetmg/L

8.8 11.3Total Organic Carbon 0.5mg/L

<0.01 <0.01Ortho-Phosphate as P 0.01mg/L

43.8 198Total Sodium 0.1mg/L

10.1 13.3Total Potassium 0.1mg/L

33.4 63.6Total Calcium 0.1mg/L

26.7 36.6Total Magnesium 0.1mg/L

223 220Bicarb. Alkalinity (as CaCO3) 5mg/L

<10 <10Carb. Alkalinity (as CaCO3) 10mg/L

<5 <5Hydroxide 5mg/L

290 822Calculated TDS 1mg/L

193 310Hardness mg/L

0.48 0.70Langelier Index (@20C) NA

0.16 0.38Langelier Index (@ 4C) NA

7.76 7.53Saturation pH (@ 20C) NA

8.08 7.85Saturation pH (@ 4C) NA

5.55 14.6Anion Sum me/L

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2018-05-25

Certificate of Analysis

ATTENTION TO: John GaleCLIENT NAME: FRACFLOW CONSULTANTS

AGAT WORK ORDER: 18K342738

DATE REPORTED: 2018-06-07

PROJECT: 3113-Stephenville

Standard Water Analysis + Total Metals
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3113-FHS2-2.

0-WS2

3113-FHS1-2.

0-WS2SAMPLE DESCRIPTION:

WaterWaterSAMPLE TYPE:

2018-05-232018-05-23DATE SAMPLED:

9268674 9268753G / S RDLUnitParameter

6.10 15.4Cation sum me/L

4.8 2.7% Difference/ Ion Balance (NS) %

166 989Total Aluminum 5Variableug/L

<2 <2Total Antimony 2ug/L

3 2Total Arsenic 25ug/L

39 31Total Barium 5ug/L

<2 <2Total Beryllium 2ug/L

<2 <2Total Bismuth 2ug/L

61 108Total Boron 529000,ug/L

<0.09 <0.09Total Cadmium 0.091.0, 0.09ug/L

<1 4Total Chromium 1ug/L

<1 <1Total Cobalt 1ug/L

<1 3Total Copper 1Equationug/L

1170 3650Total Iron 50300ug/L

<0.5 0.7Total Lead 0.5Equationug/L

212 834Total Manganese 2ug/L

<2 <2Total Molybdenum 273ug/L

<2 5Total Nickel 2Equationug/L

0.03 0.06Total Phosphorous 0.02Fact Sheetmg/L

<1 <1Total Selenium 11ug/L

<0.1 <0.1Total Silver 0.10.25ug/L

175 257Total Strontium 5ug/L

<0.1 <0.1Total Thallium 0.10.8ug/L

<2 <2Total Tin 2ug/L

12 72Total Titanium 2ug/L

0.5 0.2Total Uranium 0.133, 15ug/L

<2 6Total Vanadium 2ug/L

11 10Total Zinc 530ug/L

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2018-05-25

Certificate of Analysis

ATTENTION TO: John GaleCLIENT NAME: FRACFLOW CONSULTANTS
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DATE REPORTED: 2018-06-07

PROJECT: 3113-Stephenville

Standard Water Analysis + Total Metals
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Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2018-05-25

Certificate of Analysis

ATTENTION TO: John GaleCLIENT NAME: FRACFLOW CONSULTANTS

AGAT WORK ORDER: 18K342738

DATE REPORTED: 2018-06-07

PROJECT: 3113-Stephenville

Standard Water Analysis + Total Metals

SAMPLED BY:SAMPLING SITE:

57 Old Pennywell Road, Unit I
St. John’s, NL

CANADA A1E 6A8
TEL (709)747-8573
FAX (709 747-2139

http://www.agatlabs.com

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to CCME FWAL - update 2015
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.
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9268674 NS-CCME FWAL Dissolved Metals Dissolved Iron 300 5163113-FHS1-2.0-WS2 ug/L

9268674 NS-CCME FWAL Standard Water Analysis + Total Metals Nitrite as N 0.06 0.073113-FHS1-2.0-WS2 mg/L

9268674 NS-CCME FWAL Standard Water Analysis + Total Metals Total Iron 300 11703113-FHS1-2.0-WS2 ug/L

9268753 NS-CCME FWAL Dissolved Metals Dissolved Iron 300 16803113-FHS2-2.0-WS2 ug/L

9268753 NS-CCME FWAL Dissolved Metals Dissolved Selenium 1.0 23113-FHS2-2.0-WS2 ug/L

9268753 NS-CCME FWAL Standard Water Analysis + Total Metals Nitrite as N 0.06 0.693113-FHS2-2.0-WS2 mg/L

9268753 NS-CCME FWAL Standard Water Analysis + Total Metals Total Iron 300 36503113-FHS2-2.0-WS2 ug/L

Results relate only to the items tested and to all the items tested

Guideline Violation

ATTENTION TO: John GaleCLIENT NAME: FRACFLOW CONSULTANTS

AGAT WORK ORDER: 18K342738

PROJECT: 3113-Stephenville

SAMPLEID GUIDELINE ANALYSIS PACKAGE PARAMETER GUIDEVALUE RESULTSAMPLE TITLE UNIT

57 Old Pennywell Road, Unit I
St. John’s, NL

CANADA A1E 6A8
TEL (709)747-8573
FAX (709 747-2139

http://www.agatlabs.com
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Atlantic RBCA Tier 1 Hydrocarbons in Water - Low Level

Benzene 1 9258156 < 0.001 < 0.001 NA < 0.001 90% 70% 130% 117% 70% 130% NA

Toluene 1 9258156 < 0.001 < 0.001 NA < 0.001 86% 70% 130% 114% 70% 130% NA

Ethylbenzene 1 9258156 < 0.001 < 0.001 NA < 0.001 88% 70% 130% 108% 70% 130% NA

Xylene (Total) 1 9258156 < 0.001 < 0.001 NA < 0.001 86% 70% 130% 111% 70% 130% NA

C6-C10 (less BTEX)
 

1 9258156 < 0.01 < 0.01 NA < 0.01 106% 70% 130% 104% 70% 130% NA 70% 130%

>C10-C16 Hydrocarbons 1 9264889 < 0.05 < 0.05 NA < 0.05 109% 70% 130% 118% 70% 130% NA 70% 130%

>C16-C21 Hydrocarbons 1 9264889 0.05 0.06 NA < 0.05 108% 70% 130% 118% 70% 130% NA 70% 130%

>C21-C32 Hydrocarbons 1 9264889 0.02 0.04 NA < 0.01 119% 70% 130% 118% 70% 130% NA 70% 130%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If RPD value is NA, the results of the duplicates are less than 5x the RDL and the RPD will not be calculated.
 

Certified By:

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 18K342738

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: John Gale

CLIENT NAME: FRACFLOW CONSULTANTS

PROJECT: 3113-Stephenville

Trace Organics Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Jun 07, 2018 REFERENCE MATERIAL

Method
Blank
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AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



Standard Water Analysis + Total Metals

pH 9269739 7.53 7.46 0.9% < 102% 80% 120% NA 80% 120% NA 80% 120%

Reactive Silica as SiO2 1 9269718 16.3 17.1 4.8% < 0.5 117% 80% 120% 80% 120% 103% 80% 120%

Chloride 9274248 2 3 NA < 1 89% 80% 120% NA 80% 120% 93% 80% 120%

Fluoride 9269031 0.17 0.17 NA < 0.12 96% 80% 120% NA 80% 120% 98% 80% 120%

Sulphate
 

9269031 24 24 0.2% < 2 100% 80% 120% NA 80% 120% NA 80% 120%

Alkalinity 9269739 184 184 0.1% < 5 94% 80% 120% NA 80% 120% NA 80% 120%

True Color 9268209 8 9 NA < 5 95% 80% 120% NA NA

Turbidity 9268980 2.9 2.8 4.2% < 0.1 99% 80% 120% NA NA

Electrical Conductivity 9269739 1770 1770 0.2% < 1 103% 80% 120% NA 80% 120% NA 80% 120%

Nitrate as N
 

9269031 <0.05 <0.05 NA < 0.05 91% 80% 120% NA 80% 120% 95% 80% 120%

Nitrite as N 9269031 <0.05 <0.05 NA < 0.05 87% 80% 120% NA 80% 120% 99% 80% 120%

Ammonia as N 1 9269031 <0.05 <0.05 NA < 0.03 100% 80% 120% 80% 120% 94% 80% 120%

Total Organic Carbon 9269031 1.4 1.6 NA < 0.5 84% 80% 120% NA 80% 120% 93% 80% 120%

Ortho-Phosphate as P 1 9269718 <0.01 <0.01 NA < 0.01 103% 80% 120% 80% 120% 102% 80% 120%

Total Sodium
 

9273245 853 873 2.3% < 0.1 100% 80% 120% 103% 80% 120% NA 70% 130%

Total Potassium 9273245 20.4 21.3 3.9% < 0.1 108% 80% 120% 114% 80% 120% NA 70% 130%

Total Calcium 9273245 46.5 48.2 3.6% < 0.1 103% 80% 120% 111% 80% 120% NA 70% 130%

Total Magnesium 9273245 60.7 63.9 5.1% < 0.1 101% 80% 120% 104% 80% 120% NA 80% 120%

Bicarb. Alkalinity (as CaCO3) 9269739 184 184 0.1% < 5 NA 80% 120% NA 80% 120% NA 80% 120%

Carb. Alkalinity (as CaCO3)
 

9269739 <10 <10 NA < 10 NA 80% 120% NA 80% 120% NA 80% 120%

Hydroxide 9269739 <5 <5 NA < 5 NA 80% 120% NA 80% 120% NA 80% 120%

Total Aluminum 9273245 1040 1110 6.9% < 5 103% 80% 120% 110% 80% 120% NA 70% 130%

Total Antimony 9273245 <2 <2 NA < 2 95% 80% 120% 112% 80% 120% 118% 70% 130%

Total Arsenic 9273245 6 6 NA < 2 97% 80% 120% 102% 80% 120% NA 70% 130%

Total Barium
 

9273245 49 56 12.8% < 5 94% 80% 120% 98% 80% 120% NA 70% 130%

Total Beryllium 9273245 <2 <2 NA < 2 110% 80% 120% 112% 80% 120% 101% 70% 130%

Total Bismuth 9273245 <2 <2 NA < 2 105% 80% 120% 113% 80% 120% 83% 70% 130%

Total Boron 9273245 200 211 5.7% < 5 103% 80% 120% 106% 80% 120% NA 70% 130%

Total Cadmium 9273245 0.55 0.60 9.2% < 0.09 95% 80% 120% 101% 80% 120% 94% 70% 130%

Total Chromium
 

9273245 5 5 NA < 1 102% 80% 120% 109% 80% 120% 110% 70% 130%

Total Cobalt 9273245 1 2 NA < 1 103% 80% 120% 108% 80% 120% 110% 70% 130%

Total Copper 9273245 40 41 4.4% < 1 108% 80% 120% 116% 80% 120% NA 70% 130%

Total Iron 9273245 1930 2060 6.6% < 50 106% 80% 120% 116% 80% 120% NA 70% 130%

Total Lead 9273245 11.2 11.5 2.7% < 0.5 104% 80% 120% 110% 80% 120% NA 70% 130%

Total Manganese
 

9273245 167 172 2.6% < 2 107% 80% 120% 113% 80% 120% NA 70% 130%

Total Molybdenum 9273245 <2 <2 NA < 2 110% 80% 120% 120% 80% 120% 86% 70% 130%

Total Nickel 9273245 10 11 9.3% < 2 102% 80% 120% 111% 80% 120% 100% 70% 130%

Total Phosphorous 9273245 0.70 0.76 8.4% < 0.02 104% 80% 120% 107% 80% 120% NA 70% 130%

Total Selenium 9273245 <1 <1 NA < 1 105% 80% 120% 100% 80% 120% 88% 70% 130%

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 18K342738

Dup #1 RPD
Measured

Value
Recovery Recovery
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UpperLower

Acceptable
Limits
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Total Silver
 

9273245 <0.1 <0.1 NA < 0.1 106% 80% 120% 113% 80% 120% 89% 70% 130%

Total Strontium 9273245 469 480 2.4% < 5 112% 80% 120% 119% 80% 120% NA 70% 130%

Total Thallium 9273245 <0.1 <0.1 NA < 0.1 106% 80% 120% 114% 80% 120% 75% 70% 130%

Total Tin 9273245 <2 <2 NA < 2 96% 80% 120% 105% 80% 120% 97% 70% 130%

Total Titanium 9273245 38 40 5.0% < 2 104% 80% 120% 111% 80% 120% NA 70% 130%

Total Uranium
 

9273245 0.8 0.8 3.6% < 0.1 104% 80% 120% 108% 80% 120% 103% 70% 130%

Total Vanadium 9273245 10 9 NA < 2 98% 80% 120% 106% 80% 120% NA 70% 130%

Total Zinc 9273245 54 56 3.5% < 5 107% 80% 120% 113% 80% 120% NA 70% 130%

 
Comments: If RPD value is NA, the results of the duplicates are less than 5x the RDL and the RPD will not be calculated.
 

Dissolved Metals

Dissolved Aluminum 9268753 9268753 137 147 7.0% < 5 91% 80% 120% 94% 80% 120% NA 70% 130%

Dissolved Antimony 9268753 9268753 <2 <2 NA < 2 90% 80% 120% 92% 80% 120% 101% 70% 130%

Dissolved Arsenic 9268753 9268753 <2 2 NA < 2 90% 80% 120% 87% 80% 120% 114% 70% 130%

Dissolved Barium 9268753 9268753 25 25 NA < 5 93% 80% 120% 91% 80% 120% NA 70% 130%

Dissolved Beryllium
 

9268753 9268753 <2 <2 NA < 2 100% 80% 120% 99% 80% 120% 100% 70% 130%

Dissolved Bismuth 9268753 9268753 <2 <2 NA < 2 99% 80% 120% 101% 80% 120% NA 70% 130%

Dissolved Boron 9268753 9268753 108 105 2.8% < 5 100% 80% 120% 93% 80% 120% NA 70% 130%

Dissolved Cadmium 9268753 9268753 <0.09 <0.09 NA < 0.09 95% 80% 120% 92% 80% 120% 94% 70% 130%

Dissolved Chromium 9268753 9268753 6 6 0.4% < 1 94% 80% 120% 88% 80% 120% NA 70% 130%

Dissolved Cobalt
 

9268753 9268753 <1 <1 NA < 1 106% 80% 120% 102% 80% 120% 103% 70% 130%

Dissolved Copper 9268753 9268753 <2 <2 NA < 2 101% 80% 120% 98% 80% 120% 87% 70% 130%

Dissolved Iron 9268753 9268753 1680 1750 4.3% < 50 100% 80% 120% 93% 80% 120% NA 70% 130%

Dissolved Lead 9268753 9268753 <0.5 <0.5 NA < 0.5 96% 80% 120% 95% 80% 120% 82% 70% 130%

Dissolved Manganese 9268753 9268753 701 697 0.6% < 2 97% 80% 120% 96% 80% 120% NA 70% 130%

Dissolved Molybdenum
 

9268753 9268753 <2 <2 NA < 2 86% 80% 120% 87% 80% 120% 81% 70% 130%

Dissolved Nickel 9268753 9268753 3 3 NA < 2 100% 80% 120% 98% 80% 120% 94% 70% 130%

Dissolved Selenium 9268753 9268753 2 3 NA < 1 85% 80% 120% 85% 80% 120% NA 70% 130%

Dissolved Silver 9268753 9268753 <0.1 <0.1 NA < 0.1 96% 80% 120% 95% 80% 120% 70% 70% 130%

Dissolved Strontium 9268753 9268753 205 200 2.5% < 5 87% 80% 120% 89% 80% 120% NA 70% 130%

Dissolved Thallium
 

9268753 9268753 <0.1 <0.1 NA < 0.1 98% 80% 120% 99% 80% 120% 88% 70% 130%

Dissolved Tin 9268753 9268753 <2 <2 NA < 2 92% 80% 120% 91% 80% 120% 86% 70% 130%

Dissolved Titanium 9268753 9268753 4 5 NA < 2 100% 80% 120% 101% 80% 120% NA 70% 130%

Dissolved Uranium 9268753 9268753 0.1 0.1 NA < 0.1 94% 80% 120% 92% 80% 120% 94% 70% 130%

Dissolved Vanadium 9268753 9268753 3 4 NA < 2 89% 80% 120% 86% 80% 120% 115% 70% 130%

Dissolved Zinc
 

9268753 9268753 7 7 NA < 5 107% 80% 120% 104% 80% 120% 111% 70% 130%

Comments: If RPD value is NA, the results of the duplicates are less than 5x the RDL and the RPD will not be calculated.
 

Mercury Analysis in Water (Total)

Total Mercury 1 9269730 <0.026 <0.026 NA < 0.026 93% 80% 120% 80% 120% 95% 80% 120%

Results relate only to the items tested and to all the items tested
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Comments: If RPD value is NA, the results of the duplicates are less than 5x the RDL and the RPD will not be calculated.
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Trace Organics Analysis

Benzene VOL-120-5010
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/MS

Toluene VOL-120-5010
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/MS

Ethylbenzene VOL-120-5010
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/MS

Xylene (Total) VOL-120-5010
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/MS

C6-C10 (less BTEX) VOL-120-5010
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/MS

>C10-C16 Hydrocarbons ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/FID

>C16-C21 Hydrocarbons ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/FID

>C21-C32 Hydrocarbons ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/FID

Modified TPH (Tier 1) ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

CALCULATION

Resemblance Comment ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/MS/FID

Return to Baseline at C32 ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/FID

Isobutylbenzene - EPH ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/FID

Isobutylbenzene - VPH VOL-120-5013
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/MS

n-Dotriacontane - EPH ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/FID

Results relate only to the items tested and to all the items tested
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Water Analysis

Dissolved Aluminum
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Antimony
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Arsenic
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Barium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Beryllium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Bismuth
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Boron
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Cadmium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Chromium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Cobalt
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Copper
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Iron
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Lead
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Manganese
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Molybdenum
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Nickel
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Selenium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Silver
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Strontium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Thallium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Tin
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Titanium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Uranium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Vanadium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Zinc
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Mercury
MET-121-6100 & 
MET-121-6107

SM 3112 B CV/AA

pH INOR-121-6001 SM 4500 H+B PC TITRATE

Reactive Silica as SiO2 INORG-121-6028 SM 4110 B COLORIMETER

Chloride INORG-121-6005 SM 4110 B ION CHROMATOGRAPH

Results relate only to the items tested and to all the items tested
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Fluoride INORG-121-6005 SM 4110 B ION CHROMATOGRAPH

Sulphate INORG-121-6005 SM 4110 B ION CHROMATOGRAPH

Alkalinity INOR-121-6001 SM 2320 B

True Color INOR-121-6014 SM 2120 C NEPHELOMETER

Turbidity INOR-121-6022 SM 2130 B NEPHELOMETER

Electrical Conductivity INOR-121-6001 SM 2510 B PC TITRATE

Nitrate + Nitrite as N INORG-121-6005 SM 4110 B CALCULATION

Nitrate as N INORG-121-6005 SM 4110 B ION CHROMATOGRAPH

Nitrite as N INORG-121-6005 SM 4110 B ION CHROMATOGRAPH

Ammonia as N INORG-121-6003 SM 4500-NH3 G COLORIMETER

Total Organic Carbon INORG-121-6026 SM 5310 B TOC ANALYZER

Ortho-Phosphate as P INORG-121-6005 SM 4110 B COLORIMETER

Total Sodium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Potassium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Total Calcium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Magnesium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Bicarb. Alkalinity (as CaCO3) INORG-121-6001 SM 2320 B PC TITRATE

Carb. Alkalinity (as CaCO3) INORG-121-6001 SM 2320 B PC TITRATE

Hydroxide INORG-121-6001 SM 2320 B PC-TITRATE

Calculated TDS CALCULATION SM 1030E CALCULATION

Hardness CALCULATION SM 2340B CALCULATION

Langelier Index (@20C) CALCULATION CALCULATION CALCULATION

Langelier Index (@ 4C) CALCULATION CALCULATION CALCULATION

Saturation pH (@ 20C) CALCULATION CALCULATION CALCULATION

Saturation pH (@ 4C) CALCULATION CALCULATION CALCULATION

Anion Sum CALCULATION SM 1030E CALCULATION

Cation sum CALCULATION SM 1030E CALCULATION

% Difference/ Ion Balance (NS) CALCULATION SM 1030E CALCULATION

Total Aluminum
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Antimony
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Total Arsenic
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Barium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Beryllium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Bismuth
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Boron
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Cadmium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Chromium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Cobalt
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Results relate only to the items tested and to all the items tested
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Total Copper
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Iron
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Lead
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Manganese
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Molybdenum
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Nickel
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Phosphorous
MET-121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Selenium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Silver
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Strontium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Thallium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Tin
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Titanium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Uranium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Vanadium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Total Zinc
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Results relate only to the items tested and to all the items tested
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 TECHNICAL MEMORANDUM 
 
 
TO: Dean Guest, Marine Harvest Atlantic Canada FFC-NL-3113-008 
 
FROM: Fracflow Consultants Inc. 
 
DATE:  June 12, 2018 
 
SUBJECT: Sonar and DCPT Investigations of the Harbour Bottom along Proposed 

Pipeline Route – Port of Stephenville.  
 
 
1. Background 
 
Marine Harvest Atlantic Canada proposes to construct one or more pipelines across the Port of 
Stephenville within the corridor outlined by Meridian Engineering (Figure 1). It is proposed that 
the pipeline or pipelines will be floated across the harbour and then fixed to the harbour bottom 
using weights or collars distributed along the pipelines. The presence of soft sediments on the 
harbour bottom and variability in the thickness of the soft sediments will determine how the 
anchors must be placed to avoid excessive bending stresses during placement and during any 
recovery or maintenance activities.  
 
Fracflow extracted a series of way-points (Figure 2) along three lines, one on each side of the 
proposed pipeline corridor and one along the middle of the corridor, and used those GPS way-
points to map sonar profiles along those three lines (Figure 3). In addition, 14 Direct Cone 
Penetration Tests (DCPTs) were driven (Figure 3) to determine the presence of and thickness of 
soft sediments on the harbour bottom and the depth to firm ground conditions. DCPTs are 
conducting by recording the number of blow-counts, produced by dropping a 63.5 kg hammer 
with a free fall of 760 mm, required to drive the DCPT each150 mm. A DCPT is not applicable 
to clay but was used in this case to delineate the depth to firm ground conditions as defined by 
blow counts for the purposes of determining how far the weighted pipelines would sink into the 
harbour bottom over time. 
 
Three marine sediments samples (Figure 3) were also collected from the harbour bottom using a 
grab sampler and analyzed for available metals and Polycyclic Aromatic Hydrocarbons (PAHs) 
in the event that pipeline placement and maintenance activities might create suspended material. 
 
  



Sonar and DCPT Investigations of the Harbour Bottom along the  FFC-NL-3113-008 
Proposed Pipeline Route – Port of Stephenville, NL,  June 12, 2018 
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2. Sonar Images 
 
The three sonar profiles are labeled Sonar001, Sonar002 and Sonar003 (Figure 3). The sonar 
profiles (Figures 4a, 4b, 4c, 4d, 4e for Sonar001) all show distances in metres starting from 
0.0 m near the shore area adjacent to the golf course and ending at approximately1,350 m on the 
shore next to the boundary between the Northern Harvest property and the Port of Stephenville 
property. The location of each DCPT has been offset and located on the nearest sonar line. Each 
profile shows the tide level relative to Low Natural Tide (LNT). All three profiles (Figures 4 for 
Sonar001, 5 for Sonar002 and 6 for Sonar003) are similar with a rough bottom (approximately 
20 cm in surface relief) which is considered to be vegetation for the first 500 m to 600 m for 
water depths that are at or above the 3 m (LNT) level. The next 500 m to 650 m, in the deeper 
water, is characterized by a relatively smooth harbour bottom which is followed by a rapid rise 
of the harbour bottom up to the gravel beach over the last 100 m. There is no evidence in the 
three sonar profiles of any large objects on the harbour bottom. 
 
The coordinates for the start and end points for each profile are provided in Table 1. 
 
 
3. Depth and Thickness of Soft Sediment 
 
The DCPT logs are provided in Appendix A. Figure 7 is a summary plot that shows the depth of 
the soft sediment or that part of the marine sediment column where the DCPT sank under its own 
weight and that of the drop hammer (63.5 kg), plus the thickness where the blow counts were 
less than 2 for a 150 mm drive. The blow counts in the logs could not be recorded until the 
DCPT string stopped sinking under its own weight and the logs show those sections where the 
DCPT moved more than 150 mm under one blow of the drop hammer. For design purposes, the 
firm ground for pipe placement should be considered to start at the depth where the blow counts 
were at least 2 per 150 mm. All of the DCPTs were terminated when the blow counts were 
consistently 8 per 150 mm or greater.  
 
Figure 7 shows that the water is deeper and the very soft sediment thicker in the profile section 
that is within the 200 to 300 m of the shoreline at the Northern Harvest and Port of Stephenville 
property boundary. In those areas the bottom of the soft sediment layer is approximately 10 m 
below LNT. 
 
The depth and variability in soft sediment thickness have to be considered when designing the 
spacing of the pipeline anchors. The blow counts in the DCPT logs are the data that need to be 
referenced for overall bearing capacity or resistance to pipeline sinking under the design weights. 
 
 
4. Marine Sediments 
 
Three soil samples were collected using a grab sampler and submitted for analysis of available 
metals and PAHs. The sample locations are shown on Figure 3 and are numbered relative to the 





Table 1   Coordinates for each profile, east to west, UTM Zone 21, Port of Stephenville, NL.

Easting Northing Easting Northing

Sonar001 385598.687 5376865.658 386916.384 5377111.411

Sonar002 385611.060 5376826.532 386927.709 5377077.351

Sonar003 385623.181 5376810.432 386960.551 5377066.562

Start End
Sonar Profile



Fracflow Sample ID  3113F-PC2-GS-
0Z 

 3113F-PC10-GS-
0Z 

 3113F-PC14-GS-
0Z 

Sampling Date 05/21/2018 05/21/2018 05/21/2018
AGAT ID 9268803 9268804 9268805

Aluminum mg/kg 10 9580 13900 14900
Antimony mg/kg 1 <1 <1 <1
Arsenic mg/kg 1 6 11 11
Barium mg/kg 5 15 31 32
Beryllium mg/kg 2 <2 <2 <2
Boron mg/kg 2 23 91 105
Cadmium mg/kg 0.3 <0.3 0.7 0.8
Chromium mg/kg 2 30 38 40
Cobalt mg/kg 1 9 9 10
Copper mg/kg 2 12 25 29
Iron mg/kg 50 19000 23700 24000
Lead mg/kg 0.5 4.9 13.4 13.2
Lithium mg/kg 5 17 18 20
Manganese mg/kg 2 250 263 261
Molybdenum mg/kg 2 12 7 10
Nickel mg/kg 2 29 33 36
Selenium mg/kg 1 <1 <1 <1
Silver mg/kg 0.5 <0.5 <0.5 <0.5
Strontium mg/kg 5 24 63 137
Thallium mg/kg 0.1 <0.1 0.2 0.2
Tin mg/kg 2 2 2 <2
Uranium mg/kg 0.1 1.3 2.4 4.2
Vanadium mg/kg 2 41 58 57
Zinc mg/kg 5 53 73 175
Mercury mg/kg 0.05 <0.05 <0.05 <0.05
Inorganics
% Moisture % 48 79 74

Comments:  -
- RDL - Reported Detection Limit;     
- G / S - Guideline / Standard
- Results are based on the dry weight of the soil.

Bold/Shaded - Exceeds Guideline/Standard

Project 3113 - Stephenville Sampling Program

Available Metals in Soil

Table 2   Analytical results of available metals in soil samples for Stephenville, NL.

Units G / S RDL



Fracflow Sample ID 3113F-PC2-GS-
0Z

3113F-PC10-
GS-0Z

3113F-PC14-
GS-0Z

Sampling Date 5/21/2018 5/21/2018 5/21/2018
AGAT ID 9268803 9268804 9268805

1-Methylnaphthalene mg/kg 0.05 <0.05 <0.05 <0.05
2-Methylnaphthalene mg/kg 0.01 <0.01 <0.01 <0.01
Acenaphthene mg/kg 0.00671 <0.00671 <0.00671 <0.00671
Acenaphthylene mg/kg 0.004 <0.004 <0.004 <0.004
Acridine mg/kg 0.05 <0.05 <0.05 <0.05
Anthracene mg/kg 0.03 <0.03 <0.03 <0.03
Benzo(a)anthracene mg/kg 0.01 <0.01 <0.01 0.02
Benzo(a)pyrene mg/kg 0.01 <0.01 <0.01 0.02
Benzo(b)fluoranthene mg/kg 0.05 <0.05 <0.05 <0.05
Benzo(b+j)fluoranthene mg/kg 0.1 <0.1 <0.1 <0.1
Benzo(e)pyrene mg/kg 0.05 <0.05 <0.05 <0.05
Benzo(ghi)perylene mg/kg 0.01 <0.01 <0.01 <0.01
Benzo(k)fluoranthene mg/kg 0.01 <0.01 0.01 0.05
Chrysene mg/kg 0.01 <0.01 <0.01 0.03
Dibenzo(a,h)anthracene mg/kg 0.006 <0.006 <0.006 <0.006
Fluoranthene mg/kg 0.05 <0.05 <0.05 <0.05
Fluorene mg/kg 0.01 <0.01 <0.01 <0.01
Indeno(1,2,3)pyrene mg/kg 0.01 <0.01 <0.01 <0.01
Naphthalene mg/kg 0.01 <0.01 0.02 0.02
Perylene mg/kg 0.05 <0.05 <0.05 0.08
Phenanthrene mg/kg 0.03 <0.03 <0.03 0.03
Pyrene mg/kg 0.05 <0.05 <0.05 <0.05
Quinoline mg/kg 0.05 <0.05 <0.05 <0.05

Nitrobenzene-d5 % 96 52 91
2-Fluorobiphenyl % 101 50 93
Terphenyl-d14 % 69 NA 80

Comments:  -
- RDL - Reported Detection Limit;     
- G / S - Guideline / Standard

Bold/Shaded - Exceeds Guideline/Standard

Table 3   Analytical results of Polychclic Aromatic Hydrocarbons in soil samples,
               Stephenville, NL.

Units G / S RDL

Project 3113 - Stephenville Sampling Program

Polychclic Aromatic Hydrocarbons

Surrogate Recovery (%)
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Figure 2

June 2018

FFC-NL-3113-0083113

Stephenville, NL

Extracted way-points along three lines, one on each side of the proposed
pipeline corridor and one along the middle of the corridor.
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Figure 3

June 2018

FFC-NL-3113-0083113

Stephenville, NL

Track of the sonar survey along the proposed location of the pipe lines
and location of dynamic cone penetration tests (DCPTs).

Base orthorectified image by Department of
Fisheries and Land Resources - 3037_Z3.
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FFC-NL-3113-0083113
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Sonar survey profile for ‘Sonar001' and the elevation of the water surface in the profile is 0.91 m above LNT.Figure 4a
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FFC-NL-3113-0083113

Stephenville, NL

Sonar survey profile for ‘Sonar001' and the elevation of the water surface in the profile is 0.91 m above LNT.Figure 4b
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Sonar survey profile for ‘Sonar003' and the elevation of the water surface in the profile is 1.21 m above LNT.Figure 6a
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Sonar survey profile for ‘Sonar003' and the elevation of the water surface in the profile is 1.21 m above LNT.Figure 6b
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Sonar survey profile for ‘Sonar003' and the elevation of the water surface in the profile is 1.21 m above LNT.Figure 6d
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APPENDIX A

DCPT Logs



PC1Geotechnical/Environmental Assessment

Marine Harvest Atlantic Canada

Stephenville, NL

3113

May 19, 2018

0 m LNT

Harbour Bottom (-0.94 m LNT)

Pencone sank 1.66 m into soft sediments under
weight of test hammer.

DCPT:
1 / 0 / 0 / 1/
1 / 2 / 4 / 5 /
4 / 5 / 3 / 6 /
8 / 5 / 2 / 3 /
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Fracflow Consultants Inc.
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PC2Geotechnical/Environmental Assessment

Marine Harvest Atlantic Canada

Stephenville, NL

3113

May 19, 2018

0 m LNT

Harbour Bottom (-1.60 m LNT)
Marine Soil Sample 3113F-PC2-GS-0Z

Pencone sank 1.99 m into soft sediments under
own weight and additional weight of test hammer.

DCPT:
1 / 0 / 0 / 0 /
0 / 1 / 2 / 5 /
3 / 3 / 2 / 5 /
9 / 8 / 8 / 16 /
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PC3Geotechnical/Environmental Assessment

Marine Harvest Atlantic Canada

Stephenville, NL

3113

May 19, 2018

0 m LNT

Harbour Bottom (-1.90 m LNT)

Pencone sank 2.11 m intosoft sediments under own
weight.

DCPT:
1 / 0 / 0 / 0 /
1 / 3 / 2 / 4 / 
7 / 5 / 4 / 5 /
3 / 5 / 7 / 5 /

6 / 12 / 12 / 7 /
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End of Borehole
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PC4Geotechnical/Environmental Assessment

Marine Harvest Atlantic Canada

Stephenville, NL

3113

May 19, 2018

0 m LNT

Harbour Bottom (-2.04 m LNT)

Pencone sank 2.72 m into soft sediments under
own weight and additional weight of test hammer.

DCPT:
1 / 3 / 3 / 5 / 
5 / 8 / 7 / 9 /

8 / 10 / 10 / 2 for 0.04 m

End of Borehole
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PC5Geotechnical/Environmental Assessment

Marine Harvest Atlantic Canada

Stephenville, NL

3113

May 19, 2018

0 m LNT

Harbour Bottom ( -2.36 m LNT)

Pencone sank 2.55 m into soft sediments under
own weight and additional weight of test hammer.

DCPT:
3 / 2 / 1 / 2 /
2 / 2 / 4 / 7 /
6 / 6 / 8 / 7 /
5 / 5 / 8 / 9 /

8 / 3 for 0.10 m
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PC6Geotechnical/Environmental Assessment

Marine Harvest Atlantic Canada

Stephenville, NL

3113

May 19, 2018

0 m LNT

Harbour Bottom (-2.46 m LNT)

Pencone sank 2.97 m into soft sediments under
own weight and additional weight of test hammer.

DCPT: 
3 / 2 / 2 / 4 /
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6 / 6 / 8 / 7 /
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PC7Geotechnical/Environmental Assessment

Marine Harvest Atlantic Canada

Stephenville, NL

3113

May 19, 2018

0 m LNT

Harbour Bottom (-2.62 m LNT)

Pencone sank 3.25 m into soft sediments under
own weight and additional weight of test hammer.

DCPT:
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PC7Geotechnical/Environmental Assessment

Marine Harvest Atlantic Canada

Stephenville, NL

3113

May 19, 2018

End of Borehole
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PC8Geotechnical/Environmental Assessment

Marine Harvest Atlantic Canada

Stephenville, NL

3113

May 19, 2018

0 m LNT

Harbour Bottom (-3.22 m LNT)

Pencone sank 3.26 m into soft sediments under
own weight and additional weight of test hammer.
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PC9Geotechnical/Enviornmental Assessment

Marine Harvest Atlantic Canada

Stephenville, NL

3113

May 19, 2018

0 m LNT

Harbour Bottom (-3.20 m LNT)

Pencone sank 4.21 m into soft sediments under
own weight and additional weight of test hammer.
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PC9Geotechnical/Enviornmental Assessment

Marine Harvest Atlantic Canada

Stephenville, NL

3113

May 19, 2018

End of Borehole
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PC10Geotechnical/Environmental Assessment

Marine Harvest Atlantic Canada

Stephenville, NL

3113

May 21, 2018

0 m LNT

Harbour Bottom (-3.729 m LNT)
Marine Soil Sample 3113F-PC10-GS-0Z

Pencone sank 5.28 m into soft sediments under
own weight and additional weight of test hammer.
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Marine Harvest Atlantic Canada

Stephenville, NL

3113

May 21, 2018

DCPT:
5 / 7 / 7 / 11 /

11 / 7 / 9 / 10 /
13 / 12

End of Borehole
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PC11Geotechnical/Environmental Assessment

Marine Harvest Atlantic Canada

Stephenville, NL

3113

May 21, 2018

0 m LNT

Harbour Bottom (-3.96 m LNT)

Pencone sank 4.98 m into soft sediments under
own weight and additional weight of test hammer.
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Marine Harvest Atlantic Canada
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May 21, 2018

DCPT:
5 / 4 / 7 / 7 /
8 / 5 / 7 / 7 /

9 / 10 / 11 / 11 /
2  for 0.03 m

End of Borehole
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PC12Geotechnical/Environmental Assessment

Marine Harvest Atlantic Canada

Stephenville, NL

3113

May 21, 2018

0 m LNT

Harbour Bottom (-4.25 m LNT)

Pencone sank 6.55 m into soft sediments under
own weight and additional weight of test hammer.
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Marine Harvest Atlantic Canada

Stephenville, NL
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May 21, 2018

DCPT:
3 / 2 / 4 / 4 /
5 / 6 / 7 / 7 /

11 / 14

End of Borehole
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PC13Geotechnical/Environmental Assessment

Marine Harvest Atlantic Canada

Stephenville, NL

3113

May 21, 2018

0 m LNT

Harbour Bottom (-4.42 m LNT)

Pencone sank 5.98 m into soft sediments under
own weight and additional weight of test hammer.
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Marine Harvest Atlantic Canada
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May 21, 2018

DCPT:
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2 / 2 / 2 / 4 /

5 / 14 / 13 / 9 /
8 / 8

End of Borehole
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PC14Geotechnical/Environmental Assessment

Marine Harvest Atlantic Canada

Stephenville, NL

3113

May 21, 2018

0 m LNT

Harbour Bottom (-4.32 m LNT)
Marine Soil Sample 3113F-PC14-GS-0Z

Pencone sank 3.80 m into soft sediments under
own weight and additional weight of test hammer.
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May 21, 2018

DCPT:
4 / 3 / 2 / 1 /
2 / 3 / 11 / 8 /

10 / 13

End of Borehole
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APPENDIX B

Laboratory Analyses



CLIENT NAME: FRACFLOW CONSULTANTS
154 MAJOR'S PATH
ST. JOHN'S PATH, NL   A1A5A1    
(709) 739-7270

57 Old Pennywell Road, Unit I
St. John’s, NL

CANADA A1E 6A8
TEL (709)747-8573
FAX (709 747-2139

http://www.agatlabs.com

Laura Baker, Inorganics Data ReporterSOIL ANALYSIS REVIEWED BY:

Kelly Hogue, B.Sc, P.Chem, Operations ManagerTRACE ORGANICS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 12

Jun 04, 2018

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (709)747-8573

18K342748AGAT WORK ORDER:

ATTENTION TO: John Gale

PROJECT: 3113-Stephenville

Laboratories (V1) Page 1 of 12

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:

*NOTES

Results relate only to the items tested and to all the items tested
All reportable information as specified by ISO 17025:2005 is available from AGAT Laboratories upon request



3113F-PC10-GS-

0Z

3113F-PC2-GS-

0Z

3113F-PC14-GS-

0ZSAMPLE DESCRIPTION:

SoilSoilSoilSAMPLE TYPE:

2018-05-21 2018-05-212018-05-21DATE SAMPLED:

9268803 9268804 9268805G / S RDLUnitParameter

9580 13900 14900Aluminum 10mg/kg

<1 <1 <1Antimony 1mg/kg

6 11 11Arsenic 1mg/kg

15 31 32Barium 5mg/kg

<2 <2 <2Beryllium 2mg/kg

23 91 105Boron 2mg/kg

<0.3 0.7 0.8Cadmium 0.3mg/kg

30 38 40Chromium 2mg/kg

9 9 10Cobalt 1mg/kg

12 25 29Copper 2mg/kg

19000 23700 24000Iron 50mg/kg

4.9 13.4 13.2Lead 0.5mg/kg

17 18 20Lithium 5mg/kg

250 263 261Manganese 2mg/kg

12 7 10Molybdenum 2mg/kg

29 33 36Nickel 2mg/kg

<1 <1 <1Selenium 1mg/kg

<0.5 <0.5 <0.5Silver 0.5mg/kg

24 63 137Strontium 5mg/kg

<0.1 0.2 0.2Thallium 0.1mg/kg

2 2 <2Tin 2mg/kg

1.3 2.4 4.2Uranium 0.1mg/kg

41 58 57Vanadium 2mg/kg

53 73 175Zinc 5mg/kg

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

9268803-9268805 Results are based on the dry weight of the sample. 

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2018-05-25

Certificate of Analysis

ATTENTION TO: John GaleCLIENT NAME: FRACFLOW CONSULTANTS

AGAT WORK ORDER: 18K342748

DATE REPORTED: 2018-06-04

PROJECT: 3113-Stephenville

Available Metals in Soil

SAMPLED BY:SAMPLING SITE:

57 Old Pennywell Road, Unit I
St. John’s, NL

CANADA A1E 6A8
TEL (709)747-8573
FAX (709 747-2139

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 2 of 12



3113F-PC10-GS-

0Z

3113F-PC2-GS-

0Z

3113F-PC14-GS-

0ZSAMPLE DESCRIPTION:

SoilSoilSoilSAMPLE TYPE:

2018-05-21 2018-05-212018-05-21DATE SAMPLED:

9268803 9268804 9268805G / S RDLUnitParameter

<0.05 <0.05 <0.05Mercury 0.05mg/kg

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

9268803-9268805 Results are based on the dry weight of the soil.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2018-05-25

Certificate of Analysis

ATTENTION TO: John GaleCLIENT NAME: FRACFLOW CONSULTANTS

AGAT WORK ORDER: 18K342748

DATE REPORTED: 2018-06-04

PROJECT: 3113-Stephenville

Mercury Analysis in Soil

SAMPLED BY:SAMPLING SITE:

57 Old Pennywell Road, Unit I
St. John’s, NL

CANADA A1E 6A8
TEL (709)747-8573
FAX (709 747-2139

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 3 of 12



3113F-PC10-GS-

0Z

3113F-PC2-GS-

0Z

3113F-PC14-GS-

0ZSAMPLE DESCRIPTION:

SoilSoilSoilSAMPLE TYPE:

2018-05-21 2018-05-212018-05-21DATE SAMPLED:

9268803 9268804 9268805G / S RDLUnitParameter

48 79 74% Moisture %

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2018-05-25

Certificate of Analysis

ATTENTION TO: John GaleCLIENT NAME: FRACFLOW CONSULTANTS

AGAT WORK ORDER: 18K342748

DATE REPORTED: 2018-06-04

PROJECT: 3113-Stephenville

Moisture

SAMPLED BY:SAMPLING SITE:

57 Old Pennywell Road, Unit I
St. John’s, NL

CANADA A1E 6A8
TEL (709)747-8573
FAX (709 747-2139

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 4 of 12



3113F-PC10-GS-

0Z

3113F-PC2-GS-

0Z

3113F-PC14-GS-

0ZSAMPLE DESCRIPTION:

SoilSoilSoilSAMPLE TYPE:

2018-05-21 2018-05-212018-05-21DATE SAMPLED:

9268803 9268804 9268805G / S RDLUnitParameter

<0.05 <0.05 <0.051-Methylnaphthalene 0.05mg/kg

<0.01 <0.01 <0.012-Methylnaphthalene 0.01mg/kg

<0.00671 <0.00671 <0.00671Acenaphthene 0.00671mg/kg

<0.004 <0.004 <0.004Acenaphthylene 0.004mg/kg

<0.05 <0.05 <0.05Acridine 0.05mg/kg

<0.03 <0.03 <0.03Anthracene 0.03mg/kg

<0.01 <0.01 0.02Benzo(a)anthracene 0.01mg/kg

<0.01 <0.01 0.02Benzo(a)pyrene 0.01mg/kg

<0.05 <0.05 <0.05Benzo(b)fluoranthene 0.05mg/kg

<0.1 <0.1 <0.1Benzo(b+j)fluoranthene 0.1mg/kg

<0.05 <0.05 <0.05Benzo(e)pyrene 0.05mg/kg

<0.01 <0.01 <0.01Benzo(ghi)perylene 0.01mg/kg

<0.01 0.01 0.05Benzo(k)fluoranthene 0.01mg/kg

<0.01 <0.01 0.03Chrysene 0.01mg/kg

<0.006 <0.006 <0.006Dibenzo(a,h)anthracene 0.006mg/kg

<0.05 <0.05 <0.05Fluoranthene 0.05mg/kg

<0.01 <0.01 <0.01Fluorene 0.01mg/kg

<0.01 <0.01 <0.01Indeno(1,2,3)pyrene 0.01mg/kg

<0.01 0.02 0.02Naphthalene 0.01mg/kg

<0.05 <0.05 0.08Perylene 0.05mg/kg

<0.03 <0.03 0.03Phenanthrene 0.03mg/kg

<0.05 <0.05 <0.05Pyrene 0.05mg/kg

<0.05 <0.05 <0.05Quinoline 0.05mg/kg

Acceptable LimitsUnitSurrogate

96 52 91Nitrobenzene-d5 % 50-140

101 50 932-Fluorobiphenyl % 50-140

69 NA 80Terphenyl-d14 % 50-140

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2018-05-25

Certificate of Analysis

ATTENTION TO: John GaleCLIENT NAME: FRACFLOW CONSULTANTS

AGAT WORK ORDER: 18K342748

DATE REPORTED: 2018-06-04

PROJECT: 3113-Stephenville

Polycyclic Aromatic Hydrocarbons in Soil

SAMPLED BY:SAMPLING SITE:

57 Old Pennywell Road, Unit I
St. John’s, NL

CANADA A1E 6A8
TEL (709)747-8573
FAX (709 747-2139

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 5 of 12



Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2018-05-25

Certificate of Analysis

ATTENTION TO: John GaleCLIENT NAME: FRACFLOW CONSULTANTS

AGAT WORK ORDER: 18K342748

DATE REPORTED: 2018-06-04

PROJECT: 3113-Stephenville

Polycyclic Aromatic Hydrocarbons in Soil

SAMPLED BY:SAMPLING SITE:

57 Old Pennywell Road, Unit I
St. John’s, NL

CANADA A1E 6A8
TEL (709)747-8573
FAX (709 747-2139

http://www.agatlabs.com

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

9268803-9268805 Results are based on the dry weight of the soil.

Benzo(b)fluoranthene may include contributions from benzo(j)fluoranthene, if also present in the sample. 

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 6 of 12



Available Metals in Soil

Aluminum 9275620 10900 10900 0.1% < 10 105% 80% 120% 105% 80% 120% 110% 70% 130%

Antimony 9275620 <1 <1 NA < 1 92% 80% 120% 104% 80% 120% NA 70% 130%

Arsenic 9275620 45 41 9.8% < 1 97% 80% 120% 97% 80% 120% 93% 70% 130%

Barium 9275620 136 140 2.9% < 5 97% 80% 120% 101% 80% 120% 84% 70% 130%

Beryllium
 

9275620 <2 <2 NA < 2 110% 80% 120% 111% 80% 120% 96% 70% 130%

Boron 9275620 <2 <2 NA < 2 106% 80% 120% 106% 80% 120% 90% 70% 130%

Cadmium 9275620 <0.3 <0.3 NA < 0.3 97% 80% 120% 99% 80% 120% 94% 70% 130%

Chromium 9275620 17 17 0.0% < 2 100% 80% 120% 102% 80% 120% 103% 70% 130%

Cobalt 9275620 5 5 0.0% < 1 98% 80% 120% 100% 80% 120% 97% 70% 130%

Copper
 

9275620 47 58 NA < 2 103% 80% 120% 102% 80% 120% 86% 70% 130%

Iron 9275620 60800 58100 4.5% < 50 101% 80% 120% 105% 80% 120% 102% 70% 130%

Lead 9275620 196 201 2.2% < 0.5 100% 80% 120% 104% 80% 120% 93% 70% 130%

Lithium 9275620 25 27 6.3% < 5 109% 70% 130% 112% 70% 130% 104% 70% 130%

Manganese 9275620 233 240 2.8% < 2 99% 80% 120% 102% 80% 120% 104% 70% 130%

Molybdenum
 

9275620 4 4 NA < 2 94% 80% 120% 99% 80% 120% 85% 70% 130%

Nickel 9275620 11 11 2.9% < 2 105% 80% 120% 101% 80% 120% 97% 70% 130%

Selenium 9275620 <1 1 NA < 1 102% 80% 120% 102% 80% 120% 79% 70% 130%

Silver 9275620 <0.5 <0.5 NA < 0.5 100% 80% 120% 103% 80% 120% 70% 70% 130%

Strontium 9275620 10 10 NA < 5 97% 80% 120% 99% 80% 120% 94% 70% 130%

Thallium
 

9275620 0.1 0.1 NA < 0.1 102% 80% 120% 110% 80% 120% 70% 70% 130%

Tin 9275620 8 5 NA < 2 95% 80% 120% 99% 80% 120% 81% 70% 130%

Uranium 9275620 1.4 1.4 2.4% < 0.1 99% 80% 120% 102% 80% 120% 105% 70% 130%

Vanadium 9275620 16 17 5.1% < 2 96% 80% 120% 98% 80% 120% 105% 70% 130%

Zinc 9275620 76 81 6.1% < 5 99% 80% 120% 100% 80% 120% 99% 70% 130%

 

Mercury Analysis in Soil

Mercury 1 9268803 <0.05 <0.05 NA < 0.05 81% 70% 130% NA 70% 130% 98% 70% 130%

 

Certified By:

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 18K342748

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: John Gale

CLIENT NAME: FRACFLOW CONSULTANTS

PROJECT: 3113-Stephenville

Soil Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Jun 04, 2018 REFERENCE MATERIAL

Method
Blank
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St. John’s, NL

CANADA A1E 6A8
TEL (709)747-8573
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AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
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tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



Polycyclic Aromatic Hydrocarbons in Soil

1-Methylnaphthalene 1 9268251 5.39 6.21 14.0% < 0.05 99% 50% 140% 84% 50% 140% NA 50% 140%

2-Methylnaphthalene 1 9268251 7.62 8.53 11.0% < 0.01 97% 50% 140% 81% 50% 140% NA 50% 140%

Acenaphthene 1 9268251 2.99 3.40 13.0% < 0.00671 98% 50% 140% 81% 50% 140% NA 50% 140%

Acenaphthylene 1 9268251 <0.004 <0.004 0.0% < 0.004 94% 50% 140% 78% 50% 140% NA 50% 140%

Acridine
 

1 9268251 0.81 0.86 6.0% < 0.05 51% 50% 140% 52% 50% 140% NA 50% 140%

Anthracene 1 9268251 1.95 2.47 24.0% < 0.03 78% 50% 140% 61% 50% 140% NA 50% 140%

Benzo(a)anthracene 1 9268251 1.77 2.73 43.0% < 0.01 88% 50% 140% 62% 50% 140% NA 50% 140%

Benzo(a)pyrene 1 9268251 1.35 2.16 46.0% < 0.01 100% 50% 140% 71% 50% 140% NA 50% 140%

Benzo(b)fluoranthene 1 9268251 1.08 2.23 69.0% < 0.05 103% 50% 140% 93% 50% 140% NA 50% 140%

Benzo(b+j)fluoranthene
 

1 9268251 1.85 3.11 51.0% < 0.1 82% 50% 140% 87% 50% 140% NA 50% 140%

Benzo(e)pyrene 1 9268251 1.57 2.24 35.0% < 0.05 130% 50% 140% 109% 50% 140% NA 50% 140%

Benzo(ghi)perylene 1 9268251 0.74 1.02 32.0% < 0.01 82% 50% 140% 66% 50% 140% NA 50% 140%

Benzo(k)fluoranthene 1 9268251 0.69 1.11 47.0% < 0.01 105% 50% 140% 79% 50% 140% NA 50% 140%

Chrysene 1 9268251 2.36 3.41 36.0% < 0.01 94% 50% 140% 77% 50% 140% NA 50% 140%

Dibenzo(a,h)anthracene
 

1 9268251 0.191 0.326 52.0% < 0.006 63% 50% 140% 55% 50% 140% NA 50% 140%

Fluoranthene 1 9268251 4.28 7.15 50.0% < 0.05 91% 50% 140% 72% 50% 140% NA 50% 140%

Fluorene 1 9268251 3.12 3.62 15.0% < 0.01 92% 50% 140% 75% 50% 140% NA 50% 140%

Indeno(1,2,3)pyrene 1 9268251 0.38 0.74 64.0% < 0.01 68% 50% 140% 56% 50% 140% NA 50% 140%

Naphthalene 1 9268251 10.9 11.5 5.0% < 0.01 103% 50% 140% 88% 50% 140% NA 50% 140%

Perylene
 

1 9268251 0.19 0.36 62.0% < 0.05 106% 50% 140% 99% 50% 140% NA 50% 140%

Phenanthrene 1 9268251 9.54 11.3 17.0% < 0.03 97% 50% 140% 81% 50% 140% NA 50% 140%

Pyrene 1 9268251 5.17 7.40 35.0% < 0.05 89% 50% 140% 72% 50% 140% NA 50% 140%

Quinoline 1 9268251 0.22 0.27 20.0% < 0.05 69% 50% 140% 72% 50% 140% NA 50% 140%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
PAH surrogate not vailbale (NA) due to matrix interference.
 

Polycyclic Aromatic Hydrocarbons in Soil

1-Methylnaphthalene 1 9265398 < 0.05 < 0.05 NA < 0.05 96% 50% 140% 90% 50% 140% NA 50% 140%

2-Methylnaphthalene 1 9265398 < 0.01 < 0.01 NA < 0.01 92% 50% 140% 86% 50% 140% NA 50% 140%

Acenaphthene 1 9265398 < 0.00671 < 0.00671 NA < 0.00671 94% 50% 140% 87% 50% 140% NA 50% 140%

Acenaphthylene 1 9265398 < 0.004 < 0.004 NA < 0.004 87% 50% 140% 79% 50% 140% NA 50% 140%

Acridine
 

1 9265398 < 0.05 < 0.05 NA < 0.05 50% 50% 140% 50% 50% 140% NA 50% 140%

Anthracene 1 9265398 < 0.03 < 0.03 NA < 0.03 66% 50% 140% 62% 50% 140% NA 50% 140%

Benzo(a)anthracene 1 9265398 < 0.01 < 0.01 NA < 0.01 72% 50% 140% 65% 50% 140% NA 50% 140%

Benzo(a)pyrene 1 9265398 < 0.01 < 0.01 NA < 0.01 86% 50% 140% 75% 50% 140% NA 50% 140%

Benzo(b)fluoranthene 1 9265398 < 0.05 < 0.05 NA < 0.05 121% 50% 140% 118% 50% 140% NA 50% 140%

Benzo(b+j)fluoranthene
 

1 9265398 < 0.1 < 0.1 NA < 0.1 121% 50% 140% 120% 50% 140% NA 50% 140%

Benzo(e)pyrene 1 9265398 < 0.05 < 0.05 NA < 0.05 129% 50% 140% 106% 50% 140% NA 50% 140%

Benzo(ghi)perylene 1 9265398 < 0.01 < 0.01 NA < 0.01 67% 50% 140% 60% 50% 140% NA 50% 140%

Benzo(k)fluoranthene 1 9265398 < 0.01 < 0.01 NA < 0.01 99% 50% 140% 109% 50% 140% NA 50% 140%

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 18K342748

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: John Gale
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UpperLower

Acceptable
Limits

BatchPARAMETER
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UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits
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Method
Blank
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Chrysene 1 9265398 < 0.01 < 0.01 NA < 0.01 96% 50% 140% 84% 50% 140% NA 50% 140%

Dibenzo(a,h)anthracene
 

1 9265398 < 0.006 < 0.006 NA < 0.006 51% 50% 140% 51% 50% 140% NA 50% 140%

Fluoranthene 1 9265398 < 0.05 < 0.05 NA < 0.05 78% 50% 140% 76% 50% 140% NA 50% 140%

Fluorene 1 9265398 < 0.01 < 0.01 NA < 0.01 79% 50% 140% 71% 50% 140% NA 50% 140%

Indeno(1,2,3)pyrene 1 9265398 < 0.01 < 0.01 NA < 0.01 55% 50% 140% 65% 50% 140% NA 50% 140%

Naphthalene 1 9265398 < 0.01 < 0.01 NA < 0.01 103% 50% 140% 95% 50% 140% NA 50% 140%

Perylene
 

1 9265398 < 0.05 < 0.05 NA < 0.05 118% 50% 140% 106% 50% 140% NA 50% 140%

Phenanthrene 1 9265398 < 0.03 < 0.03 NA < 0.03 99% 50% 140% 90% 50% 140% NA 50% 140%

Pyrene 1 9265398 < 0.05 < 0.05 NA < 0.05 79% 50% 140% 75% 50% 140% NA 50% 140%

Quinoline 1 9265398 < 0.05 < 0.05 NA < 0.05 66% 50% 140% 68% 50% 140% NA 50% 140%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
PAH surrogate not vailbale (NA) due to matrix interference.
 

Certified By:

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 18K342748

Dup #1 RPD
Measured
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Recovery Recovery

Quality Assurance

ATTENTION TO: John Gale

CLIENT NAME: FRACFLOW CONSULTANTS

PROJECT: 3113-Stephenville

Trace Organics Analysis (Continued)
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Acceptable
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BatchPARAMETER
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UpperLower
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Limits
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Soil Analysis

Aluminum
MET-121-6105 & 
MET-121-6103

EPA SW 846 6020A/3050B & SM 
3125

ICP/MS

Antimony
MET-121-6105 & 
MET-121-6103

EPA SW 846 6020A/3050B & SM 
3125

ICP/MS

Arsenic
MET-121-6105 & 
MET-121-6103

EPA SW 846 6020A/3050B & SM 
3125

ICP/MS

Barium
MET-121-6105 & 
MET-121-6103

EPA SW 846 6020A/3050B & SM 
3125

ICP/MS

Beryllium
MET-121-6105 & 
MET-121-6103

EPA SW 846 6020A/3050B & SM 
3125

ICP/MS

Boron
MET-121-6105 & 
MET-121-6103

EPA SW 846 6020A/3050B & SM 
3125

ICP/MS

Cadmium
MET-121-6105 & 
MET-121-6103

EPA SW 846 6020A/3050B & SM 
3125

ICP/MS

Chromium
MET-121-6105 & 
MET-121-6103

EPA SW 846 6020A/3050B & SM 
3125

ICP/MS

Cobalt
MET-121-6105 & 
MET-121-6103

EPA SW 846 6020A/3050B & SM 
3125

ICP/MS

Copper
MET-121-6105 & 
MET-121-6103

EPA SW 846 6020A/3050B & SM 
3125

ICP/MS

Iron
MET-121-6105 & 
MET-121-6103

EPA SW 846 6020A/3050B & SM 
3125

ICP/MS

Lead
MET-121-6105 & 
MET-121-6103

EPA SW 846 6020A/3050B & SM 
3125

ICP-MS

Lithium
MET-121-6105 & 
MET-121-6103

EPA SW 846 6020A/3050B & SM 
3125

ICP-MS

Manganese
MET-121-6105 & 
MET-121-6103

EPA SW 846 6020A/3050B & SM 
3125

ICP/MS

Molybdenum
MET-121-6105 & 
MET-121-6103

EPA SW 846 6020A/3050B & SM 
3125

ICP/MS

Nickel
MET-121-6105 & 
MET-121-6103

EPA SW 846 6020A/3050B & SM 
3125

ICP/MS

Selenium
MET-121-6105 & 
MET-121-6103

EPA SW 846 6020A/3050B & SM 
3125

ICP/MS

Silver
MET-121-6105 & 
MET-121-6103

EPA SW 846 6020A/3050B & SM 
3125

ICP/MS

Strontium
MET-121-6105 & 
MET-121-6103

EPA SW 846 6020A/3050B & SM 
3125

ICP/MS

Thallium
MET-121-6105 & 
MET-121-6103

EPA SW 846 6020A/3050B & SM 
3125

ICP/MS

Tin
MET-121-6105 & 
MET-121-6103

EPA SW 846 6020A/3050B & SM 
3125

ICP/MS

Uranium
MET-121-6105 & 
MET-121-6103

EPA SW 846 6020A/3050B & SM 
3125

ICP/MS

Vanadium
MET-121-6105 & 
MET-121-6103

EPA SW 846 6020A/3050B & SM 
3125

ICP/MS

Zinc
MET-121-6105 & 
MET-121-6103

EPA SW 846 6020A/3050B & SM 
3125

ICP/MS

Mercury
INOR-121-6101 & 
INOR-121-6107

Based on EPA 245.5 & SM 3112B CV/AA

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:
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Trace Organics Analysis

% Moisture Calculation GRAVIMETRIC

1-Methylnaphthalene ORG-120-5104 EPA SW846/3541/3510/8270C GC/MS

2-Methylnaphthalene ORG-120-5104 EPA SW846/3541/3510/8270C GC/MS

Acenaphthene ORG-120-5104 EPA SW846/3541/3510/8270C GC/MS

Acenaphthylene ORG-120-5104 EPA SW846/3541/3510/8270C GC/MS

Acridine ORG-120-5104 EPA SW846/3541/3510/8270C GC/MS

Anthracene ORG-120-5104 EPA SW846/3541/3510/8270C GC/MS

Benzo(a)anthracene ORG-120-5104 EPA SW846/3541/3510/8270C GC/MS

Benzo(a)pyrene ORG-120-5104 EPA SW846/3541/3510/8270C GC/MS

Benzo(b)fluoranthene ORG-120-5104 EPA SW846/3541/3510/8270C GC/MS

Benzo(b+j)fluoranthene ORG-120-5104 EPA SW846/3541/3510/8270C GC/MS

Benzo(e)pyrene ORG-120-5104 EPA SW846/3541/3510/8270C GC/MS

Benzo(ghi)perylene ORG-120-5104 EPA SW846/3541/3510/8270C GC/MS

Benzo(k)fluoranthene ORG-120-5104 EPA SW846/3541/3510/8270C GC/MS

Chrysene ORG-120-5104 EPA SW846/3541/3510/8270C GC/MS

Dibenzo(a,h)anthracene ORG-120-5104 EPA SW846/3541/3510/8270C GC/MS

Fluoranthene ORG-120-5104 EPA SW846/3541/3510/8270C GC/MS

Fluorene ORG-120-5104 EPA SW846/3541/3510/8270C GC/MS

Indeno(1,2,3)pyrene ORG-120-5104 EPA SW846/3541/3510/8270C GC/MS

Naphthalene ORG-120-5104 EPA SW846/3541/3510/8270C GC/MS

Perylene ORG-120-5104 EPA SW846/3541/3510/8270C GC/MS

Phenanthrene ORG-120-5104 EPA SW846/3541/3510/8270C GC/MS

Pyrene ORG-120-5104 EPA SW846/3541/3510/8270C GC/MS

Quinoline ORG-120-5104 EPA SW846/3541/3510/8270C GC/MS

Nitrobenzene-d5 ORG-120-5104 EPA SW846/3541/3510/8270C GC/MS

2-Fluorobiphenyl ORG-120-5104 EPA SW846/3541/3510/8270C GC/MS

Terphenyl-d14 ORG-120-5104 EPA SW846/3541/3510/8270C GC/MS

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 18K342748

Method Summary

ATTENTION TO: John Gale

CLIENT NAME: FRACFLOW CONSULTANTS

PROJECT: 3113-Stephenville

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

57 Old Pennywell Road, Unit I
St. John’s, NL

CANADA A1E 6A8
TEL (709)747-8573
FAX (709 747-2139

http://www.agatlabs.com

METHOD SUMMARY (V1) Page 11 of 12
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APPENDIX I: SURVEYS FOR LAND PURCHASES AND EASEMENTS  
 
Land Acquisitions or Easements Required for the Project, from Sections 3.1.4 and 3.1.5 

OWNER AGREEMENT TYPE PURPOSE DRAWING 
NUMBER1 

Town of Stephenville PURCHASE Modular RAS Production Site SV-CD-MARINE-
1A 

Town of Stephenville PURCHASE Water Treatment Facility SV-CD-MARINE-1  
Town of Stephenville EASEMENT Freshwater Wells MHAC-6 
Town of Stephenville EASEMENT Freshwater Lines MHAC-2 
Town of Stephenville EASEMENT Modular RAS Production Site SV-CD-FFLOW-B 
Town of Stephenville EASEMENT Modular RAS Production Site SV-CD-FFLOW-A 
Port of Stephenville LEASE Fish Transport Line MHAC-3 

Port of Stephenville LEASE Saltwater Influent Line, Effluent 
Lines MHAC-1 

Port of Stephenville LEASE Saltwater Influent Line, Effluent 
Lines SV-CD-FFLOW-1 

Stephenville Airport 
Authority EASEMENT Effluent Lines MHAC-5 

Seaside Links Golf Course EASEMENT ON 
LEASE 

Saltwater Influent Line, Effluent 
Lines MHAC-4 

1Refers to drawing number in Appendix I: Surveys for Land Purchases and Easements 
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