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EXECUTIVE SUMMARY

Exp Services Ltd. (exp) completed a Level Il Groundwater Supply Assessment
(GSA) for the Proposed Coftage Lot Development — Ocean Pond Property. The
proposed development is located on the south side of the Trans-Canada Highway
(TCH), approximately 10.5 km east of Whitbourne, Newfoundland and Labrador.
The site is located approximately 7.2 km southwest from the TCH-Ocean Pond
access-road intersection. Access is via an existing gravel road through the cottage-
developed area of Ocean Pond. Ocean Pond has been developed historically as
summer cottages. The development proposes 106 cottage lots {Lot 1 to Lot 37 and
Lot 43 to Lot 111), approximately 4542 m? in size, over approximately 48.6 hectares
(excluding road rights-of-way) of presently-wooded land. Note that Lot 38 to Lot 42
are not being developed due to existing water/bog conditions.

The testing incorporated a five-test dug-well program, which incorporated recovery-
testing protocols at each dug well site.

The recovery rate tests indicated conservative values of water in storage during
winter conditions ranging from 500 litres to 1000 litres, with short-term vyields of
5 Lpm to 7 Lpm; recovering in 1.5 hours to 3.5 hours. These values meet the volume
and yield requirements during the time of testing. However, the extent of decline in
the water table during low summer conditions is unknown, as is its impact on yield
and volume available.

Dug-well contractors are not licensed in the Province, however, Service NL provides
the document “Before You Construct Your Dug Well...", which provides details for
dug-well construction.

Woater quality from the aquifer should meet potable guidelines, given the 55
parameters tested. Iron and manganese, in localized situations, may exceed the
aesthetic limits. Depending upon homeowner preference, this may require treat-
ment. Sub-divisions generally are noted for the use of a wide variety of potential
contaminants which are more likely to enter the shallow groundwater flow system
which is being utilized for both water supply and septic field treatment. Home
owners should be advised to sample their raw water for at least an RCAp+MS and
bacteria annually as part of normal maintenance practice.

Total coliform bacteria were noted at low concentrations in two wells. Fecal and e-
coli bacteria were not detected in any of the samples. The influence of low winter
temperatures on these results is unknown.

The impact of climate change on these conclusions is presently unknown.
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INTRODUCTION

A Level | Groundwater Supply Assessment was undertaken in January 2014 by exp
Services Inc. (exp) on property identified as the Proposed Cottage Lot Development
— Ocean Pond Property. The proposed development is located on the south side of
the Trans-Canada Highway (TCH), approximately 10.5 km east of Whitbourne,
Newfoundland and Labrador; hereafter referred to as the “Site". The Site is located
approximately 7.2 km southwest from the TCH-Ocean Pond access-road inter-
section. Access is via an existing gravel road through the cottage-developed area of
Ocean Pond. Ocean Pond has been developed historically as summer cottages.
The development proposes 106 cottage lots (Lot 1 to Lot 37 and Lot 43 to Lot 111),
approximately 4542 m? in size, over approximately 48.6 hectares (excluding road
rights-of-way) of presently-wooded land. Note that Lot 38 to Lot 42 are not being
developed due to existing water/bog conditions. Refer to Figure 1: Test Pit and Dug
Well Location Plan for details.

While the Level | study noted the potential for acceptable yields from the underlying
bedrock, the intention is that water supplies for individual lots will be provided
through dug weils. This was agreed to by Newfoundland Department of
Environment and Conservation. A 38-test-pit program was completed during the
period January 09 to 20, 2015 to assess the suitability of on-site overburden
materials for septic fields, and to construct five preliminary dug wells for hydraulic
and water quality testing.

This report summarizes the results of the Level Il GSA program. The Level | study

was reported in January 2014 by exp. The septic field suitability study was reported
on by exp on June 11, 2015. Itis assumed the reader is familiar with both reports.

ll'?.
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PROPOSED COTTAGE LOT DEVELOPMENT

The development proposes 106 cottage lots, each approximately 4542 m? in size,
over approximately 48.6 hectares of presently-wooded land. It is planned as a strip
development, following the shorelines of Ocean Pond. Lots will be developed for
use as cottages, though some may have a year-round usage. The area is not
presently serviced with water or sanitary sewer.

The surrounding property is essentially virgin and undeveloped. The nearest existing
development is a gravel cottage access road located approximately 500 m northeast
of the Site. There are approximately 12 cottages along the last 500 m of this road
fronting onto Western Gull Pond; though none occur within a 500 m radius of the
property. Future access to the proposed development will be by way of an exten-
sion to this existing road. Note that a rough access road to the proposed cottage lot
locations was completed during the winter of 2014.

It is understood that each lot will be serviced by its own septic system. It is assumed
they will be designed according to provincial requirements. This does, however,
imply the use of groundwater in both the overburden and shallow bedrock for
treatment. [t will therefore be critical in the location and design of the dug wells to
ensure maximum separation distance between wells and septic fields; with the latter
being hydraulic down-gradient of the wells on both the primary, as well as adjacent
properties.

It is understood that the cottage lot development will be serviced by roadside, and in
some cases, backlot ditching, potentially reducing the rate of infiltration and recharge
to the aquifer. Further, open-loop groundwater source heat pump systems are not
permitted in un-serviced development.

S
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FIELD PROGRAM

A 38-test-pit program was designed to provide coverage of the total area. Each test
pit was instrumented by a monitor well prior to infilling. Groundwater water table
levels were monitored once per week during the period February 09, 2015 to April
24, 2015.

Five additional test pits were completed as dug wells, with locations and identifiers
presented on Figure 1: Test Pit and Dug Well Location Plan. The wells were not
logged either manually or through geophysics. However, test pits adjacent each well
were logged by exp personnel, as summarized in Table 3-1: Test Pit Data at Dug
Well Locations; logs are provided in Appendix A.

Table 3-1:
Test Pit Data at Dug Well Locations
GROUNDWATER
DUG WELL A'II?EJ:'I?IE#T TOTAL DEPTH TERMINATED ENCOUNTERED
{m) IN AT (
m}
Well 1 TP 21 2.7 Glacial Till 1.2
Bedrock
Well 2 TP 17 4.8 (presumed) n/e
Well 3 TP 39 24 Glacial Till n/e
Well 4 TP 23 5.0 Glacial Till 4.5
Well 5 TP 06 4.0 Glacial Till 3.8
Notes:
n/e not encountered

It is understood the dug wells were constructed within test pits (approximately 3 m x
3 m square at the top and 2 m x 2 m square at the base) excavated by a CAT 336E
excavator. The base of the excavation was covered with a rock mattress approxi-
mately 0.75 m to 1 m deep. The grain size, origin, and composition of the granulars
are unknown. The casing was comprised of 600 mm diameter ribbed plastic culvert
pipe. Water was allowed to inflow up through the base of the pipe, with a few holes
drilled in the side walls of two wells. The test pits were then backfilled with
excavated native till material.

Given the large well diameter, encompassing not only the casing but also rock infill,
the normal groundwater testing protocols to determine safe yield are not viable. No
specific hydraulic testing or analysis protocols were designated by NLDEC.

Hydraulic testing comprised pumping the well dry a number of times at varying rates
(Well 1 — 72 L/m; Well 2 — 31 L/m; Well 3 — 60 L/m; Well 4 - 63 L/m; Well 5 — 62
L/m) and then recording water level rise during the last recovery period. Pump
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test/recovery data for each well location is provided in Appendix B. Note that water
levels in adjacent test pit stand pipes were not measured during the dug well
pumping/recovery process.

Water samples were collected for an RCAp plus metal scan (field filtered) and
microbiological analysis following construction of dug wells, and submitted to
Maxxam Analytics, an accredited testing laboratory for analysis. Note that surface
water samples were collected from Ocean Pond and Interior Pond {(no name) for
analysis. Water chemical and microbiological analyses are included in Appendix C.

HYDROLOGICAL SETTING

4.1 Hydrological Region

The proposed development lies within a setting similar to a Lowland Hydrological
Region — Homoclinal Flank Hydrological District. This District is characterized by
gently undulating, bedrock-controlled topography. It comprises a thin overburden,
underlain by a variety of arenaceous and argillaceous bedded sedimentary rock,
which dip steeply (30 degrees to 40 degrees) westward in proximity to the SNOWS
synclinal axis and the adjacent Parkland anticlinal axis. This potentially creates a
series of aquifers and aquitards. The ground surface is covered by a dominant
boreal softwood forest and localized wetlands. Given the bedrock lithology,
development of preferential flow pathways resulting from karst dissolution processes
are not expected.

The northeast-southwest orientation of the proposed development trends parallel to
bedding strike and topographic relief.

4.2 Hydrostratigraphic Units

Five hydrostratigraphic Units {HUs) are expected to control water flow within this
setting, including:

Gibbett Hill (bedrock) HU;

Structural HU (Snows Pond Syncline; Parkland Anticline);
Till HU;

Soil HU; and

Organic HU, forming wetlands in localized depressions.

RGN

Given the utilization of dug wells, the first two HUs are not of importance in the
following discussion.

Fex .



4.3 Groundwater Flow Field:
A conceptual (not numerical) model of the flow field was developed for the site.

Interflow within the Soil and Organic HUs, coupled with water table (at times
perched) conditions in the Till HU are expected to exert a major control over the
shallow groundwater flow system and therefore ground/surface water interaction
(GWSI). This layer ranged from 0.3 m to 2.1 m thick (average 0.8 m) as encoun-
tered at the surface at all test pits.

Given the absence of a detailed groundwater assessment at this site, the conceptual
model is expected to see primary control on the shape of the flow field exerted by
topographic constraints. This should result in development of a ‘Local” groundwater
flow system, with recharge over topographic highs and discharge in the adjacent
lowlands.

The static water levels in monitored test pits ranged from 0.26 m to 5.86 m below
ground surface during winter conditions. Where bedrock was encountered at four
test pits, only two encountered groundwater providing a thin saturated zone of 0.1 m
to 0.6 m. However, the five dug wells noted much greater saturated thickness
ranging from 1.66 m to 3.82 m; averaging 2.89 m. It is expected that, during
summer low head conditions, the water table may drop to within the shaliow
bedrock.

AQUIFER CHARACTERISTICS

5.1 Lithology

The primary aquifer which will supply potable groundwater to the development is the
Till HU.

It is described as a dense, dark grey unit extending to depths ranging from 2.0 m to
6.8 m below ground surface. Where bedrock was encountered at four test pits, the
depth of overburden ranged from 2.6 m to 4.8 m.

While it exhibits a variable composition, it is generally described geotechnically as a
silty gravelly Sand to a Sand and Gravel, with traces of some silt and occasional
cobbles and boulders.

Particle size analyses were completed on 16 representative Till samples, with the
following results:



Gravel: 22.4 percent to 48.4 percent (average 34.5 percent)
Sand: 36.0 percent to 55.0 percent (average 46.8 percent)
Silt: 9.2 percent to 25.5 percent (average 18.7 percent).

Gradation Curves are presented in Appendix A.

The natural moisture content of the samples tested ranged from 5.6 percent to 11.5
percent, with an average of 8.7 percent.

Perculation tests in 12 test pits resulted in time values for the water level to
drop 2.5 cm (1 inch) ranging from 3 minutes to 60 minutes, averaging 24.5 minutes.

Hydrometer analyses were not undertaken. Straight line extrapolation to the Dqg
value for 13 grain size analyses indicated 10 percent finer than values ranging
between 0.006 mm to 0.055 mm, averaging 0.025 mm. Using the Hazen method
with a C value of 150 indicates a permeability for the Till HU ranging between
4.5 x 107 and 5.4 x 10° cm/sec, averaging 9.4 x 10™* cm/sec.

5.2 Hydrogeology - Yield

No airlift or step testing was undertaken. Drawdown during pumping was not
recorded, just recovery after dewatering the well. Water levels in adjacent monitor
wells during the testing period were not recorded.

The data associated with the recovery tests undertaken on each of the five dug wells
are provided in Appendix B. The data is summarized in Table 5-1: Summary of
Recovery Tests.

e Table 5-1 Summary of Recovery Tests
STATI
APPROX.
¢ | tota FINAL | TIMETO
wert | ware | bormn | SATURATED | pumpinG | vorume | FWAL | TMESD | inFLow
ID R TEST | THICKNESS ':_ATE R“E‘;:;"E,ED LEVEL | TOSTATIC 'f_“TE
LEVEL | PIT (m) (m) {Lpm) 0 (m) (min) (Lpm)
{m)
Well 1 2.41 5.46 3.05 72.0 862 5.21 145 6.0
Well2 | 4.18 5.84 1.66 30.9 570 5.59 94 6.1
Well3 | 2.23 6.05 3.82 60.1 1079 6.05 207 52
Well4 | 2.05 5.39 3.34 63.3 945 5.34 141 6.7
Well5 | 3.76 6.29 2.53 62.4 715 573 140 5.1

The approximate volume of water removed accounts only for the water within the
casing, not in the granular pack under and around the casing. Therefore, the
calculated inflow rates are conservative. The data suggests well yields ranging from
5.1 Lpm to 6.7 Lpm under winter, high water table conditions.
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5.3

Hydrogeochemistry

A total of five inorganic water chemical analyses were collected during this
investigation, following the installation of dug wells, Well No. 1 to Well No. 5. The
results are provided in Appendix C.

Each sample was analyzed for 55 inorganic ions, metals, and calculated analytes by
Maxxam Analytical laboratories, a CALA accredited facility. While no duplicate
samples were collected for QA/QC, all ion balance errors were =/< 5%, {except for
Well 5 at 6.06%). The chemistries are accepted as valid for interpretation.

A review of the water chemistry indicated:

1)

2)

3)

4)

5)

6)

7)

The water chemistry within the Till HU appears relatively consistent over the
site at the wells tested. Generally it can be characterized as a fresh (TDS 23
— 40 mg/L), soft (hardness as CaCOs 6.3 to 11 mg/L), corrosive (at 4° C), with
minor alkalinity (5.6 to 11 mg/L)}, and a slightly acidic to neutral pH range of
6.1t07.1.

The chemical signature for the water was usually a sodium-chloride type
water, except Well No. 1 which was a mixed sodium-bicarbonate/chloride-
type water. These are generally indicative of shallow groundwater with a
similar typing to rainwater.

The water was non-coloured, except for a relatively-high reading (19 TCU) at
Well No. 3. With exception of the latter, it suggests minimal influence of near-
surface waters, wetland drainage, or grubbings in the backfill around the
casing.

The water exhibited low turbidity (0.71 NTU to 4.4 NTU), suggesting minimal
influence of sidewalls due to well construction. It was expected that larger
concentrations would be encountered, given the loose backfill positioned
around the outer well casing.

Silica, as an indicator of deeper groundwater flow, ranged between 4.1 mg/L
and 11 mg/L, suggesting the influence of bedrock groundwater.

Sulfate, as indicator for the influence of surface wetlands and natural minerali-
zation, exhibited a relatively-low concentration range from 2.4 mg/L to
3.0 mg/L; more indicative of shallow water table conditions.

Nutrients, as exemplified by the indicators of total organic carbon (1.9 to 6.8),

nitrate+nitrite (as N) (<0.05 mg/L), ammonia (as N) (0.062 to 0.13 mg/L), and
orthophosphate (P) (<0.01 to 0.011 mg/L) were at low levels. However, the

af
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5.4

8)

9)

higher TOC and presence of ammonia suggest influence of Soil HU and/or
grubbings within the fill placed around the well casing.

Three dissolved indicator trace metals noted variable concentrations of iron
(<50 ug/L to 320 pg/L}, manganese (35 pg/L to 310 pg/L), and aluminium
(89 pg/L to 620 ug/L). Six were continuously detectable as dissolved concen-
trations, including:

aluminum (89 pg/L to 620 pg/L)
barium (2.0 pg/L to 11 pg/l)
cadmium (0.013 pg/L to 0.026 pg/L)
copper (2.3 ug/L to 8.6 pg/L)
manganese (21 ug/L to 310 ug/L)
strontium (8.7 pgiL to 16 pg/L).

Whether these metals are associated with bedrock groundwater and/or the
coarse rock-fill placed under the casing, is unknown.

Total coliform, fecal coliform and E-Coli bacteria where analyzed following
construction of each dug well All wells recorded non-detectable
concentrations of Fecal and E-Coli bacteria. Total coliform bacteria were
detected at low concentrations in Well No. 3 (6 CFU/100ml), and Well 5 (9
CFU/M00 ml). The influence of low winter temperatures on these results is
unknown.

Water Quality

Of the 55 parameters analyzed for, five exhibited sporadic exceedances to aesthetic
concentrations within the Guidelines for Canadian Drinking Water Quality (October
2014). These included:

5.5

Iron: Well No. 3 320 pg/L

Manganese: Well No. 2 0.062 pg/L; Well No.3 310 ug/L

Colour: WellNo.3 19TCU

pH: WellNo. 1 6.36; Well No. 3 6.12, and Well No. 5 6.44.

Surface Water Quality

In addition to analysis completed on well water samples, inorganic water chemistry
and microbiological analyses were completed on the surface waters of Ocean Pond
and Inner Pond (no name).



Total coliform, fecal coliform and E-Coli bacteria where analyzed at four surface
water locations (as indicated on Figure 1), with the following results:

OP1-01: Total Coliform — 22 CFU/100 ml; Fecal Coliform - < 1 CFU/100 ml;
(May 14/15)  E. coli- <1 CFU/100 ml

OP1-02: Total Coliform — > 200 CFU/100 ml; Fecal Coliform - 27 CFU/100 m!;
(May 14/15)  E. coli- 27 CFU/100 ml

OP1-02: Total Coliform — > 200 CFU/100 ml; Fecal Coliform - < 1 CFU/100 ml;
(June 1/15)  E.coli- <1 CFU/100 ml

IP1-01: Total Coliformn — > 200 CFU/100 ml; Fecal Coliform - < 1 CFU/100 ml;
(May 14/15)  E. coli- <1 CFU/100 mi

IP1-02: Total Coliform — > 200 CFU/100 ml; Fecal Coliform - < 1 CFU/100 ml;
(May 14/15)  E. coli - <1 CFU/100 ml

Note that the fecal coliform and E-coli values were elevated for the OP1-02 surface
water sample dated May 14/15. This location, OP1-02, was resampled on June 1/15
with the fecal coliform and the E.coli values less than the laboratory detection limits.
Total coliform values may result from naturally occurring vegetation and animal
faeces occurring in surface waters.

There were no noted metals exceedances of the Guidelines for Canadian Drinking
Water Quality (October 2014) for surface water samples analysed.

COTTAGE-LOT REQUIREMENTS
61 Yield

The provincial requirements for developments serviced by individual private wells
require a minimum quantity of 340 litres per person per day for a normal domestic
four-person house, without a groundwater source heat pump system. With a
consistent 24-hour pumping rate, this would equate to 0.94 Lpm.

The guidelines further note the consultant must address the issue of whether the
groundwater withdrawals in the proposed development and other existing or planned
developments in the area will exceed the long-term safe yield of the aquifer, or
significantly decrease flow to sensitive watercourses. The method and level-of-effort
required to undertake that assessment is left open in terms of understanding: a) the
impact of multiple well pumping during breakfast and supper, b) applicable annual

3
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recharge rates, c) extent of reduced infiltration expected through development and
drainage, and d) impact of a changing climate.

However, the Province guidelines indicate:

‘A groundwater assessment is NOT intended to provide a guarantee that
future home owners will have an adequate supply of potable waler but, rather,
is to provide a qualified opinion of the likelihood of obtaining an adequate
supply of potable water”.

To assess the potential for the proposed development to meet the above require-
ments, two approaches were used, the results of which are summarized below:

1) Well Yield: The recovery rate tests indicated conservative values of water in
storage during winter ranging from 500 litres to 1000 litres, with short-term
yields of 5 Lpm to 7 Lpm; recovering in 1.5 hours to 3.5 hours. These values
meet the volume and yield requirements during the time of testing. However,
the extent of decline in the water table during low summer conditions is
unknown, as is its impact on vield and volume available.

2) Recharge Rate: Assuming an average annual groundwater recharge rate of
0.1 m/year to 0.4 m/year spread over the 48.6 hectare surface, translates to a
potential recharge volume of 48 600 m® to 194 400 m®. Assuming 10% to
20% loss by reduced infiltration with normal development land use (roads,
roofs, driveways, etc.) leaves an average annual recharge volume of
approximately 38 900 m® to 175 000 m®>. The proposed cabin lot
development accommodates 106 homes plus green space area which, at
340 L/person/day (four persons per household), equates to a demand of
approximately 144 m%day. This accounts for approximately 31 % (at 0.1
m/year) to 8 % (at 0.4 m/year) of the replenishable resource. The impact of
climate change on recharge rate is unknown.

3) Flow Systemn: Given the variability in topographic relief and incised drainage
network an analytical flow system analysis could not be undertaken.

6.2 Water Quality

As noted in Section 5.4, the groundwater quality, for the most part, meets potable
guidelines. Iron and manganese, in localized situations, may exceed the aesthetic
limits. Depending upon homeowner preference, this may require treatment. The
influence of climate change is unknown.

A typical sub-division development is noted for use of a wide variety of potential
contaminants associated with not only septic field discharge but also roof drainage,
lawn-care products, fuel oil tanks, road wash run-off, pet feces, etc. The greatest

e’
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potential for these compounds to be present is in the shallow groundwater flow
system. Since the overburden geology serves as a type of treatment for removing
near-surface contamination, those homes removing all or part of the overburden for
basement excavation and/or landscaping are more at risk. Home owners should be
advised to consider having a sample of their raw water collected and analyzed for an
RCAp+MS plus microbiological sample as part of normal maintenance practice.

DUG WELL CONSTRUCTION

Service NL provides the document “Before You Construct Your Dug Well...” on its
website. This document provides information pertaining to location of wells, well
construction and details, disinfecting new wells, maintenance, and design. A copy of
the document is attached in Appendix D.

L.
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APPENDIX A

Symbols and Terms Used on the Borehole,
Test Pit, and Monitor Well Records

Test Pit Records

Gradation Curves
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SYMBOLS AND TERMS USED ON THE BOREHOLE,
TEST PIT, AND MONITOR WELL RECORDS

SOIL DESCRIPTION
Behavioural properties (i.e. plasticity, permeability) take precedence over particle gradation in describing

soils.

Terminology describing soil structure:

Desiccated - having visible signs of weathering by oxidation clay minerals,
shrinkage, cracks, etc.

Fissured - having cracks, and hence a blocky structure

Varved - composed of regular alternating layers of silt and clay

Stratified - composed of alternating layers of different soil types, e.g. silt and

sand or silt and clay

Well-graded - having wide range in grain sizes and substantial amounts of all
intermediate particle sizes
Uniformly-graded - predominantly of one grain size.

Terminology used for describing soil strata based upon proportion of individual particle sizes present:

Trace, or occasional less than 10%

Some - 10% to 20%
Adjective (e.q. silty or sandy) - 20% to 35%
And (e.g. silt and sand) - 35% to 50%

The standard terminology to describe cohesionless soils include the relative density, as determined by
laboratory test or by the Standard Penetration Test N-vaiue: the number of blows of 140 pound (64 kg)
hammer falling 30 inches (760 mm), required to drive a 2-inch (50.8 mm) O.D. split-spoon sampler 1 foot
{305 mm) into the soil. On the records, where complete sampler penetration is not achieved and an N-
value cannot be reported, the total number of blows are shown over actual penetration in millimetres (eg.
75/180).

Relative Density _ N-value Relative Density %
Very Loose <4 <1h
Loose 4-10 15-35
Compact 10-30 35-65
Dense 30-50 65 -85
Very Dense >50 >85




Symbols and Terms.... (cont'd)

The standard terminology to describe cohesive soils include the consistency, which is based on
undrained shear strength as measured by in sifu vane tests, penetrometer tests, unconfined
compression tests, or occasionally by Standard Penetration Tests.

Consistency

Very Soft
Soft
Firm
Stiff

Very Stiff
Hard

Undrained Shear Strength
N-value
kPa
<0.25 <125 <2
0251005 12.5t025 2t04
05t01.0 25 to 50 4108
10t02.0 50 to 100 8t0 15
20t04.0 100 to 200 15t0 30
>40 > 200 >30

SAMPLES

SS

Split-spoon sample
(obtained by performing the
Standard Penetration Test)

AS Auger sample

ST Shelby tube or thin-wall tube
PS Piston sample

OTHER TESTS

G Specific Gravity

H Hydrometer Analysis

S Sieve Analysis

MC  Moisture Content

y Unit Weight

C Consolidation

CD

Consolidated drained triaxial

BK Bulk sample
WS  Wash sample
RC  Rock core
AXT, BXL, etc.
Rock core samples obtained with the
use of standard diamond drilling bits.

CU  Consolidated undrained triaxial with pore pressure
measurements

UU  Unconsolidated undrained triaxial

RCC Rock Core Compression

DS Direct Shear

P Field Permeability

TPH Total Petroleum Hydrocarbons (ppm)

ND  Below Detection Limit



Symbols and Terms.... (cont'd)

ROCK DESCRIPTION

The description of rock is based on the rock quality designation (RQD).

The classification is based on a modified core recovery percentage in which all pieces of sound core over
100 mm long are counted as recovery. The smaller pieces are considered to be due to close shearing,
jointing, faulting, or weathering in the rock mass and are not counted. In most cases, RQD is run on NXL
core; however, it can be used on different core sizes if the bulk of the fractures caused by drilling
stresses are easily distinguishable from normal in situ fractures.

RQD Rock Quality
90 to 100 excellent quality
75t0 90 good quality
50to 75 fair quality
2510 50 poor quality

<25 very poor quality

CLASSIFICATION OF ROCK WITH REGARD TO STRENGTH

STRENGTH RANGE OF UNCONFINED
FIELD IDENTIFICATION METHOD COMPRESSIVE
Grade | Classification STRENGTH (MPa)
RO Extremely Indented by thumbnail <1
weak
R1 Very weak Crumbles under firm blows of geological hammer; can be peeled
with a pocket-knife 1-5
R2 Weak rock Can be peeled by a pocket-knife with difficulty; shallow
indentations made by a firm blow with point of geological 5-25
hammer
R3 Medium sirong | Cannot be scraped or peeled with a pocket-knife; specimen can
be fractured with a single firm blow of geclogical hammer 25-50
R4 Strong Specimen requires more than one blow of geological hammer to
fracture 50 - 100
RS Very strong Specimen requires many blows of geological hammer to fracture
100 - 250
R& Extremely Specimen can be chipped by geclogical hammer > 250
strong




Symbols and Terms..., {cont’d)

STRATA PLOT
R fog 5 {57
s 24 p 5
Tae ! I ¢ } ¥
1t i ' ") {
:l‘ Y i L/ ™ .. ]
i L]
oo | b =3
N7 o s nt '-;_;.i
Asphalt Concrete Organics Cobbles & Gravel
Boulders
v X -
) [ ] -1 ‘n-.-.-_... =
7 o - =
v i d | )
L ~ “Cli &
t 1 .' W : l__!
vem 7 Capm - —
Sand Silt Clay Igneous Sedimentary Metamorphic
Bedrock Bedrock Bedrock
WATER LEVEL MEASUREMENT
4 ¥
Borchole, Borehole,
Standpipe or Standpipe or
Monitor Well Monitor Well
(at time of drilling) (static conditions)
WELL CONSTRUCTION
}
H 7
/4
¢
A
7
| . %4
Flush-mounted End/Tep Cap Solid Slotted Bentonite
Well-head PVC Pipe PVC Pipe

Enclosure



| """""eXP- TEST PIT RECORD

CLIENT __ Edinburgh Group Limited PROJECT No. SIN-215494-A0
LOCATION _ Engineering Study - Proposed Cottage Lot Development, Ocean Pond NL _ TESTPIT No. TPO6 |
- DATES (dd-mm-yy): DUG 16-01-15 WATER LEVEL 16- 01 15 DATUM Geodetic 1.
LA ' — = ——
( T ! T S AMPLES Undrained Shear Strength, kPa
Tl =~ | ™ 20 40 60 80
S| E | =t o | [t ' /S |
E = DESCRIPTION E o g %EI W, W oW |
Eﬁ !..I_].'I = ':1 g =y Water Content & Atterberg Limits F—e—
=) m 5= Z |© |
ol T T —
Lo 1.95.70] . 10 20 30 40 50 60 70 8O 90
0 ORGANICS: Trees, shrub, and rootmat on 4' — _L 1 ] [ —
| loose to compact dark brown to reddish brown i
ORGANICS; some oxidized till with occasional E
cobbles and boulders; moist to dry. F
oS e e Y o
TILL: Dense dark grey gravelly, silty SAND; R l | [
Pl * i occasional cobbles and boulders; dry to wet. —t -— 1 S I
| ! F
1 L 1
o | |
| 3
2 | 1
BK | 1 4
|
3 | IR e e e t—t—H
[ i l
| -
'-
| 4 1_9L7] i Jlr == S N N S T h
[ I End of Test Pit. | | | | I
j | NOTES: . ' -
| j I T. Groundwater encountered at 3.8 m. - |
! 2. Test Pit terminated at 4.0 m in Till. | I -
[ | "
| | { I -
| ]
k | i :_‘
| ] ] :
I. 6 I | ——f—t s — 1. - m.._-____E._|
| [
o i []
2 || | M
| |
g L] | 1
3 |
I ’ =
& 4 l i
8 | I
al 8 e T expervicasinc, [ Technologist R, Hayes - ]
T ExploSMces/no echnologist: R. Hayes & Unconfined Compression Test
Z e 60 Pippy Place, Suite 200 Reviewed By: W. Melend [ . - .
E ex P. St Jolmys. NL. A1B4H7 | ngllg::tor: éantoureA?Ign{ic Lid. Y Water Level at Time of Drilling/Excavation
g Tel 7095792027 Fax 7095797115 | Equipment; CAT 336E Excavator | 2 Siatic Water Level |



""eXP. TEST PIT RECORD
{
i

| CLIENT Edinburgh Group Limited T __ PROJECT No. SIN-215494-A0
LOCATION _ Engineering Study - Proposed Cottage Lot Development, Ocean Pond, NL TEST PIT No, _TP17
| : !
| DATES (dd-mm-yy): DUG 09-01-15 WATER LEVEL 09-01-15 'DATUM Geodetic
" . ' ' :Td-r SAMPLES Undrained Shear Strength, kPa ]
g | E (Sl 111 20 40 60 80
£ E =@ JLl
4 E | > DESCRIPTION | & | W | W Ew Wy W W
| P m | < B 't = |,:E£| Water Content & Atterberg Limits F—&a— |
w = gz D oF
= m ) |3. 2z
L1 ie — 4 t |
| o 1-20.18) e .. = ’r I | 10 20 30 40 50 60 70 80 90
ORGANICS: Trees, shrub, and rootmaton |~ | l :
‘ } loose to compact dark brown to reddish brown |- .. - |
L ORGANICS; some oxidized till with occasional | .. |
| 896, cobbles and boulders; moisttodry. _ __ _ _ _ 4 | | 3
! | TILL: Dense dark grey gravelly SAND; some }‘ l [
1 J | silt; occasional cobbles and boulders; broken L ] P B I R A
rock at depth; dry. L 4 , L
.
ir 2 'BK |1 | et S N — — -}-I
- b
. :
: -4
: | |
; S A 1
| |
| | C
; I —
| F
' t
| | ' L
4 | S e B S
i i [ :.1
84 /I N G N Y N I S NN N O N
i ' End of Test Pit. | i ' -
Frd NOTES: i — 1 1 1 1 1 1 F1l
' | 1. Groundwater not encountered. I i
| 2. Test Pit terminated at 4.8 m on probable | ] i
| Bedrock. I , —
‘ |
F 6 - T . : !
i | | | |
| ' | [
| t—
| | | I
7 | (f ! 1 ——3 1 5 1 & 1 1 -
| i
| L
| o
'r | "
| ] | | t
| { { b
P8 exp Services Inc T Technologist: R H.a_e]; B I o S
w . : ) ist: . Ray! | 2+ Unconfined Compression Test
60 Pippy Place, Suite 200 R d By: W. Melend . G .
ex P- St John's, NL, A1B4MH7 Cg:lt?::?or: (Y‘.ontoureA?ign!{ic Lid. T Water Level at Time of Drlling/Excavation
Tel 7095792027 Fax 7095797115 Equipment: CAT 336E Excavator | ¥ Static Water Level [
— - —_— I A —— E— J

GEOTECH SJN-00215494-A0.GPJ ADLGDT 7/8/15
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TEST PIT RECORD

'*-"exp.
| CLIENT _ Edinburgh Group Limited B . P ugt c PROJECT No. SIN-215494-A0
' LOCATION _ Engineering Study - Proposed Cottage Lot Development, Ocean Pond, NL TEST PIT No. __TP21
DATES (dd-mm-yy): DUG 12-01-15 WATER LEVEL 12-01-15 DATUM Geodetic !
| et £ e VRN
[ 2 . SAMPLES Undrained Shear Strength, kPa |
El 7 |§ g N ..
A ] z 1
Eu' 5 | § .::-I ﬁ: % e Water Content & Atterberg Limits —a—l |
o @ | IE B z ‘O
I.._+ N i T TR K — . — e g _1 |
ol8s7 00000 Load | ! 10 20 30 40 50 60 70 80 90
r ORGANICS: Trees, shrub, and rootmat on | '
loose to compact dark brown to reddish brown  © - |
| 82.1 ORGANICS; some oxidized till with occasional ..
\cobbles and boulders;dry. _ _____ _ ___ g
TILL: Dense dark grey gravelly, silty SAND;
AR occasional cobbles and boulders; dry to wet. N . B
‘ r
F 4
| 2 ] NS S O B
- |
J B
79.9, - C
' End of Test Pit. -
3 ] NOTES: - N R R A A
1. Groundwater encountered at 1.2 m.
2. Test Pit terminated at 2.7 m in Till. | L
] [ i
{ 1 1 _—4
| | |
-4 } Tt
] :
F | »
I
s ‘ -t T e e
I b
o | { - .i
-6 - | B 1 | _:1
| | | | |
F B ' ; | | r-l
o ] A
' | ! ’ r
'f ] | I ‘ '_4'.
[ ! |
[
] 1 | k] S I (A D N

.I_
[+-]

exp Services Inc.
60 Pippy Ptace, Suite 200
St. John's, NL, A1B4H7

e S S
{ Technologist: R, Hayes
Reviewed By: W. Melendy
| Contractor: Contour Atlantic Ltd.
Tel 7095792027 Fax 7095797115 | Equipment: CAT 336E Excavator

Unconfined Compression Test
Water Level at Time of Drilling/Excavation
Static Water Level



""'""eXP. TEST PIT RECORD

CLIENT _ Edinburgh Group Limited PROJECT No. SIN-215494-A0 |

LOCATION _ Engineering Study - Proposed Cottage Lot Development Ocean Pond, NL TESTPITNo.  TP23 i
DATES (dd-mm-yy): DUG 15-01-15 WATER LEVEL 15-01-15 DATUM Geodetic
|._—T.___._| L : .|_ e ———— — = o
! & dLS AMPLES Undrained Shear Strength, kPa |
T -~ | 9> ﬂ 20 40 60 80 |
= E | & IilJ I ™ —+ —+ +— -
| % ! .LB = e r g == | Water Content & Atterberg Limits e
=T &= l z |©
- .I_ SR P73 A - +_T S —
Lo 19410 o '-I-""l"' S 1020 30 40 50 60 70 80 90
! . ORGANICS: Shrub, and rootmat onlooseto [~ | ' ’ [T
] compact dark brown to reddish brown i |
j ORGANICS; some oxidized till with occasional |. . -
] | cobbles and boulders; dry. ) 1l
! 93.4 4 e __ ' L
| TILL: Dense dark grey silty, gravelly SAND . r
F 1A {(SM); occasional cobbles and boulders; dry to +—1— - ———
i wet. Z]
P | =
La{ | S S S N B o
[
l—

q :1|

t 3 . e e TN S S T
[ . ( r
| | C

| |
o —1. A S S -
| j o
| |
r -
| | | g

1_89.14 1 B — -
3T End of Test Pit. H
; NOTES: [
| ] 1. Groundwaler encountered at 4.5 m. _I

2. Test Pit terminated at 5.0 m in Till. X

| [

| | -
re4 00 A AN T T 1
I r
‘ 1

i | i
7 ] ‘ A .I

j | | § |
| ] ‘ ' i 4
r : ‘ | 2

] | | | | :

i | ] -
I R i J_ - — ) | [~ S ot 1 J

] exp Services Inc. | Technologist: R. H A q |

“ax 60 Pippy Place, Suite 200 Revewed By: W, Mitendy o Jnconfined Compression Test .

I * 8t John's, NL, A1B4H7 | Contractor: Contour Aﬂanhc Ltd. T  Water Level at Time of Drilling/Excavation
| Tel 7095792027 Fax 7095797115 I Equlpment CAT 336E Excavator J_ T Static Water Level |

GEQTECH SJN-00215484-A0.GPJ ADI.GDT 7/8/15
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";""eXP. TEST PIT RECORD

CLIENT Edinburgh Group Limited I
LOCATION _ Engineering Study - Proposed Cottage Lot Development, Ocean Pond, NL
DATES (dd-mm-yy): DUG 12-01-15 WATER LEVEL
P T B T e T T
. [ = |52
El = 3|2k
= E z |
L : DESCRIPTION < |
| -~ | = [IT]
Les | @ < B
] T3] v =
= 4 i —_— Il t -
o |-83.17] ool ll

82.6 _ cobbles and boulders; dry.

| occasional cobbles and boulders; dry.

FINEP! EPSUU I IS

TILL: Dense grey gravelly SAND,; some silt;

ORGANICS: Trees, shrub, and rootmat on LR
loose to compact dark brown to reddish brown
ORGANICS; some oxidized till with occasional

TR T

i3 ) exp Services Inc.
u ex 60 Pippy Place, Suite 200
* St John's, NL, A1B4H7

1
b2
80.8 |
End of Test Pit.
NOTES:
. 1. Groundwater not encountered.
{ 3 ] 2. Test Pit terminated at 2.4 min Till.
1
4
- | .}
|
|

|
. N —

Technologist: R. Hayes
| Reviewed By: W. Melendy

i Contractor: Contfour Atiantic Lid.
Tel 7095792027 Fax 7095797115 | Equipment: CAT 336E Excavator

NUMBER

TYPE

Undrained Shear Strength, kPa
20
r.

Water Content & Atterberg Limits

PROJECT No. SIN-215494-A0 |

Geodetic

’TTTl!liYITI‘I

H
T T
—

80 90

o

-

- -

T T T T T T
1

——

K]

Unconfined Compression Test
Water Level at Time of Drilling/Excavation
Static Water Level




é U.S. SIEVE OPENING IN INCHES U.S. SIEVE NUMBERS | HYDROMETER Y
8 43 2415 1341233 4 6 g10 441650 30 40 50 75100440200
wrrT T m N T MO T Ty om0
95|+t QF— L 4 0 A R R R R AR A W A
00—t —f——+ Y KLIH A
88—t PR T
80—ttt {*%WML-JF Tt +H—f—+_~++4 + bt
] 2 | | 1
p ST T T T T T
R 70|t — L A —
R .
] o e A T
T g0} -t ———HH——+ et
{ 85| ——— Tt LR e RS
N 1 3 | |
550-++ T T
g BT T T N 1 1A B S B B
Y st R -
W
E 31— T AR HHH-— —
[ \ || |
G g
o e e I Y A
T 25—+ T T
|
20— I Sl +%+Hf+++-+
BT mwﬂ T
O A
§-t—t—t——tr T =t ——
| , [ I
U‘i L] | I T Y T | | I | 0 S N |
100 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES == Ll SILT OR CLAY
coarse | fine  [coarse] medium | fine
Location Depth (m) Classification (USCS) MC% | LL PL Pl Cc | Cu
e TP0O2 2.0 Silty GRAVEL and SAND (GM) 8.6
X TPO5 2.0 Gravelly, silty SAND (SM) 8.6
Al TPO8 1.6 GRAVEL and SAND; some silt (GM) 115
x| TP12 3.1 Silty SAND and GRAVEL (SM) 8.2
@ TP15 3.2 Silty, gravelly SAND (SM) 9.1
Location Depth {m) D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
e TPO2 2.0 37.50 4.72 0.163 39.9 36.0 241
x| TPO5 2.0 37.50 3.36 0.281 341 44.8 211
A| TPOB 1.6 75.00 7.72 0.708 48.4 36.5 15.1
x| TP12 31 75.00 3.56 0.258 35.6 44.2 20.2
o] TP15 3.2 37.50 1.39 0.116 226 53.2 242
PROJECT Edinburgh Group Limited - Engineering Study - JOB NOC. SJN-215494-A0
_Proposed Cottage Lot Development, Ocean Pond, DATE 03-02-15
oLt GRADATION CURVES
exp Services Inc.
\ St. John's, NL y




[ U.S. SIEVE OPENING IN INCHES U.5. SIEVE NUMBERS HYDROMETER A
2 412383 4 6 g10 441650 30 49 50 70100140200
00 T T q-ﬁ‘-* lelllll'llpll'rr"'l!lflrlw-' BT
95|-i—+— &“eru e I e
%0/ Hﬁﬂ-i %Hw t +H4++++ -
85| 4t bt +++ LIS A R R S A
80— f— T ’-ﬁi{\ Nt T +H+T+++ Jr
s J‘h"\i;\“* 130 1 N 14 0 0
E | A NS | I ! _L
R 70|+t AR At A —
o}
565-+{|~ +—HH 1t H—:\{\—f*\{xtﬁ Tt
T 60 I-l— in -’-I+++++ +—+ -TH—«—H——FﬁL( “LH_HJFT + o+ o+ 10 Ay
|
T ssf-——t H—|—H+++ T ‘)'—K-FLH—F‘I"% T H—I—#++++ T
N {
E 50|+ -ttt =+
5 T +H~H++ +—t +H+++ - TR TR R
5 St Wwﬁﬁ —1’#%—4“{‘ Tt Aot
Y 0|t~ ———t : R L R
‘%"as-+T¢ LTRSS ST e
gso-I+ T T T -
B AR A S I T
i , [
20—+ %H—H—-{-J—--} -I-HT-I—++~I— + + H—I-HwLT% +
15—+ MLHJ; i rﬁﬁ-% . T
M- : it
O T 1+++Jr+ 1 T Hﬁ++++ .
STttt 1
i lll!lill | .lllllll H;ll, 1] |I::':|||
0 100 10 1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL S AND SILT OR CLAY
coarse | fine [coarsel medium | fine _
Location Depth (m) Classification (USCS) MC% | LL PL PI Cc | Cu
® TP16 1.8 Gravelly SAND; some silt (SM) 11.4
x| TP18 2.7 Gravelly, silty SAND (SM) 8.3
4 TP20 11 GRAVEL and SAND; some silt (GW-GM) 5.8 2.56 | 115.0
x|  TP23 26 Silty, gravelly SAND (SM) 9.1
= TP24 2.2 Gravelly SAND; some silt (SM) B.4
Location Depth (m) D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
® TP16 1.8 37.50 3.15 0.231 343 47.0 18.7
T TP18 27 37.50 2.48 0.242 30.0 48.8 21.3
Al TP20 11 75.00 5.86 0.875 44.8 43.1 12.0
*  TP23 2.6 19.00 1.75 0.131 224 52.2 25.3
= TP24 22 19.00 234 0.304 255 55.0 19.5
PROJECT Edinburgh Group Limited - Engineering Study - JOB NO. SJIN-215494-A0
Proposed Cottage Lot Development, Ocean Pond, DATE 03-02-15
L5 GRADATION CURVES
exp Services Inc,
\ St. John's, NL )




f U.S. SIEVE OPENING IN INCHES U.S. SIEVE NUMBERS HYDROMETER )
g 43 2 1412383 4 6 g10 141650 30 40 50 70100444200
Y L "I"!R‘l LU ERUNRI LT T
95|+t JfHHH SY A *HH“”* R e R
90 [T 1 SRR ]
85+ + ¢+ hribbe o X %%H++++ + BT H—|—|—]-+-|-+ +
B0 -+ R TN -, -+
p 5[t AR \\3\\{‘_%% + A —
R 70—t R A A
c i : [ | '
B &S ———— T T -X-hf\"* 3‘* T T
T e0f————rrr1 11 %,i\\q =T
V85 f-—f—t—— b s \: _ T T T lHH+++ T
N - - bl X
L A ity IV N R R
N HH T -i-|++++}—\—{-§kﬁ; T
Y aof-f-1—1 bt I TIANRIE S S S A RS-
W 1
E3SfTT T Tttt HHt—t—rs +§TH+++ + m+++ 1-
| | | |
ﬁao-++ + TH—H+++ + TH—!—++++ + et 1t
Tosl+ b + bbb e et o B —
i H !
20| 4+ R b et \-‘#—l*++ ot H#+++I 4
18—ttt +++++ T
O T A e e
8 -t A —— A —— A Hﬁ++++ s
oL | IR R H | 20 O O RS R | (IR | | {
100 10 l T 0.1 ' T 001 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL :SAND SILT OR CLAY
coarse | fine [coarse| medium | fine
Location Depth (m) Classification (USCS) MC% | LL | PL Pl Cc | Cu
® TP27 2.0 GRAVEL and SAND; some silt (GM) 6.5 4.22 | 157.4
X TP30 1.2 Gravelly SAND; some silt (SM) 1.1
Al TP3 1.8 SAND and GRAVEL; trace silt (SW-SM) 6.3 1.45 | 51.9
*  TP34 33 Gravelly SAND; some silt (SM) 11.1
@l TP37 19 Gravelly, silty SAND (SM) 8.9
Location Depth (m) D100 D60 030 D10 %Gravel | %Sand %Silt %Clay
o TP27 2.0 37.50 7.15 117 49.2 38.6 12.2
X TP30 1.2 37.50 3.24 0.438 3.4 51.7 16.9
Al TPAH 18 37.50 4.49 0.751 0.0865 39.0 51.8 9.2
% TP34 33 37.50 2.90 0.249 321 48.2 19.6
| TP37 1.9 37.50 242 0.117 30.4 44.1 25.5
PROJECT Edinburgh Group Limited - Engineering Study - JOB NO. SJN-215494-A0
Proposed Cottage Lot Development, Ocean Pond, DATE 03-02-15
L GRADATION CURVES
exp Services Inc.
\ St. John's, NL y




exp Services Inc.

St. John's, N

L

é U.S. SIEVE OPENING IN INCHES U.S. SIEVE NUMBERS HYDROMETER A
6 4 3 2 bs\ 1 34 ”2318 3 4 6 310 141520 30 40 50 70100140200
100 T T T Ty TIT I:zrlvglmil j. NI
a5 + I ii L =11 H| %lf””++ H+ —
90:}:-" IR \ AARE I |l -l
|
85|+ }i !I ! }h ~~J~-{»-—§!I = I --—-+ f 1 ]
Bol BTN R O e (T A BT
P75»I+-+ HH i_%Jr 1 + I 4—,— HH 1 ——
E'io—-l-{ i ii +— *;ww -+ H!—L A
£ 68| T i—+«+ ebbes o e
| | ‘ \
T80ttt RS ‘ T H1 H I!—w— HHEEY
| s +—1—H—r-fj; ]
N | (1] | . | _
E SO W B i +—t——1 T+
e A BN \
8 ST T T T
Y __L | | | S i ,,,’N | 1 1 |I |
401 'l' ] I 11 T —|— '|' B '{‘ B 1
w . | _
1 .
‘ | | | [ | [
@ 30 e pp b
T 25 ; T H g H— e ]
201+ j» !!.‘l Jlr L1+ f *+——|)\ + H }
I IR plidl 4] | [ — LL | | Jf .
15 I 1T 4‘ "‘ I TSH [ + I
o+ R Mt —
Fl | _ (]|
Ly e e H-t +T1— 11 EH~+—|- e #TT T H et ———1 i%{"*‘ t—
1] | | I I 1 inl L | IEREN 14 I II'II | ,
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL S AND SILT OR CLAY
coarse | fine |coarse] medium [ fine
Location Depth (m) Classification (USCS) MC% | LL PL Pl Cc | Cu
® TP38 1.6 Gravelly SAND; some silt (SM) 5.6
Location Depth (m) D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
® TP38 1.6 37.50 3.02 0.383 324 534 14.1
PROJECT Edinburgh Group Limited - Engineering Study - JOB NO. S5JN-215494-A0
Proposed Cottage Lot Development, Ocean Pond, DATE 03-02-15
NL GRADATION CURVES




APPENDIX B

Pump Test /Recovery Data



Time vs. Water Level (m)
Ocean Pond Well #1

5.50

5.00

4.50

4.00

3.50

Water Level (m) (from top of Well)

o Static Water Level
‘ o—a—0—_0— . L £ 0 ]
2.00
0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00
Time {m}

Time (Min) Depth to Water {m)

0.00 5.21
1.26 S.16
10.01 4.78
15.15 4,55
21.40 4,32
28.00 4.04
40.05 3.75
59.02 3.40
84.00 3.10
102.16 2.96
145.10 2.72
January 26th, 2015

Static Water Level - 2.41m

Depth of Well 5.46m

Measurements taken from top of well casing.
Volume of water in 6000 well - 862L

Well pump-out rate - 72 I/m



Recovery Rate (I/m)

Time vs. Recovery Rate (I/m)
Ocean Pond Well #1

14.00
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10.00
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0.00
0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00

Time {min)

Time {Min) Recovery Rate {|/m)

0.00 0.00
1.26 11.21
10.01 12.3¢
15.15 12,68
21.40 1043
28.00 12.02
40.05 6.82
59.02 5.23
84.00 3.40
102.16 2.19
January 26th, 2015

Static Water Level - 2.41m

Depth of Well 5.46m

Measurements taken from top of well casing.
Volume of water in 6000 well - 862L

Well pump-out rate- 72 I/m



Water Level (m) (from top of well)

Time vs. Water Level (m)
(from top of well casing)
Ocean Pond Well #2

5.8
5.6
5.4
5.2

5

4.8
4.6
4.4 .
Static Water Level n——
12 o o -— 00 o o o
4
0 10 20 E 1] 40 50 60 70 80 S0 100

Time {min)

Time (Min)  Depth to Water (m)

W) 5.59
6.53 4.98
14.2 4,79
19.48 4.7
24.37 4.64
63.01 4.37
74.01 4.33
94.1 4.27
January 26th, 2015

Static Water Level - 4.18m

Depth of Well 5.84m

Measurements taken from top of well casing.
Volume of water in 6000 well - 470.3L

Well pump-out rate - 30.9 I/m



Time vs. Recovery Rate
Ocean Pond - Well #2
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Time {min)
Time (Min)  Recovery Rate (I/m)
0 0
6.53 7.95
14.2 7.02
19.48 4.83
24.37 3.48
63.01 1.98
74.01 1.03
94.1 0.85
January 26th, 2015

Static Water Level - 4.18m

Depth of Well 5.84m

Measurements taken from top of well casing.
Volume of water in 6000 well - 470.3L

Well pump-out rate - 30.9 I/m



Time vs. Water Level (m)
(from top of well casing)

5.50 ——————————————————— S —
6.00 S—
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2.50 Static Water Le_vel &

i = —i— 7 1

20 b—m—m e e — el =

0.00 50.00 100.00 150.00 200.00
Time {min)

Water Level {m) {from top of well)

Time {min) Water Level (m) {from

top top of well casing)
0.00 6.05
3.00 5.99
11.00 5.86
21.00 5.81
31.00 5.62
44,00 4.95
51.00 4.60
63.00 4.15
81.00 3.66
93.00 3.45
125.00 3.09
151.00 2.95
165.00 2.90
188.00 2.80
207.00 2.74
February 7, 2015

Static Water Level - 2.23m

Depth of Well 6.05m

Measurements taken from top of well casing.
Volume of water in 600@ well - 1,079.5L
Well pump-out rate - 60.1 |/min

Note: At 31 minutes, holes were drilled to perforate bottom of well casing.
- Large inflow of water noted.




Time vs. Recovery Rate
Ocean Pond Well #3

16.00 —
14.00 |— '\
12.00 I =
3 [\
= 1000 |- . ~
2
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4.00 \ / \
2.00 vV e r
0.00 -
0.00 50.00 100.00 150.00 200,00
Time (min}  Recovery Time (min)
Rate
{1/ min)
0.00 0.00
3.00 5.65
11.00 4,59
21.00 1.41
31.00 5.37
44.00 14.78
51.00 14,13
63.00 10.59
81.00 7.69
93.00 4.95
125.00 3.18
151.00 1.52
165.00 1.01
188.00 1.23
207.00 0.89
February 7, 2015

Static Water Level - 2.23m

Depth of Well 6.05m

Measurements taken from top of well casing.
Volume of water in 6009 well - 1,079.5L

Well pump-out rate - 60.1 |/min

Note: At 31 minutes, holes were drilled to perforate bottom of well casing,
- Large inflow of water noted.,




Time vs. Recovery Rate
Ocean Pond Well #4

[ = o [
(=] wn =] wn

Recovery Rate (I/m)

un

0 50 100 150 200
Time {min)

Time {min) Recovery Rate (I/min)

2.14 25.09
5.00 17.79
8.00 16.01
10.30 17.20
13.30 13.19
19.47 11.91
23.30 11.81
32.50 8.60
44,20 5.31
63.20 5.85
91.20 3.43
111.20 1.62
141.20 1.1¢9
February 7th, 2015

Static Water Level - 2.045m
Depth of Well - 5.39m

Pump out Rate - 63.3 |/m
Volume of Water - 945.3 litres




Time vs. Water Level (m)
(from top of well casing)
Ocean Pond Well #4

6.00
5.50
5.00
4.50
4.00
3.50
3.00

2.50 Static Water Level i o
2.00 somo-e0—o @ & o o 25 o ]

1.50
0.00 50.00 100.00 150.00 200.00

Time {min)

Water Level (m} (from top of well}

Time {min) Water Level (m)

(from top of

well casing)
0.00 5.34
2.14 5.15%
5.00 4.97
8.00 4.80
10.30 4.66
13.30 4,52
19.47 4.26
23.30 4.10
32.50 3.82
44.2 3.60
63.20 3.29
91.20 2,95
111.20 2.79
141.20 2.63
February 7th, 2015

Static Water Level - 2.045m
Depth of Well - 5.39m

Pump out Rate - 63.3 I/m
Valume of Water - 945.3 litres




Time vs. Recovery Rate {I/m)
Ocean Pond Well #5
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Recovery Rate {I/m)
5w
8 8

-
Q
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1.00
10.00 30.00 50.00 70.00 90.00 110.00 130.00

Time {min)

Time {(min) Recovery Rate {I/m)

0.00 0.00
13.00 5.22
27.00 8.07
51.00 4.59
71.00 3.39
88.00 2.66
115.00 1.57
140.00 136
February 7th, 2015

Static Water Level - 3.76m
Depth of Well - 6.29m
Pump out Rate - 62.4 |/m
Volume of Water - 715 litres

Note: Very large flow encountered in the bottom of this well. Pumped continuously, for
40 minutes, at level 5.73 metres, but could not drop level below 5.73 metres.



Time vs. Water Level
Ocean Pond Well #5

6.00

5.50

5.00

4.50

Water Level (m) (from top of well}

4.00 Static Water Level
[ o & £ o— o o 0
3.50
3.00
0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00
Time {min)}

Time {min) Water Level {m)
{from top of well casing)

0.00 5.73
13.00 5.49
27.00 5.09
51.00 4,70
71.00 4.46
88.00 4.30
115.00 4.15
140.00 4.03
February 7th, 2015

Static Water Level - 3.76m
Depth of Well - 6.29m
Pump out Rate - 62.4 |/m
Volume of Water - 715 litres

Note: Very large flow encountered in the bottom of this well. Pumped
continuously, for 40 minutes, at level 5.73 metres, but could not drop level below 5.73
metres.



APPENDIX C

Water Chemical and
Microbiological Analytical Results
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A Bureau Yeritas Group Company
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Attention:Bill Melendy

exp Services Inc
60 Pippy P!
Suite 200

St. John's, NL
A1B 4H7

MAXXAM JOB #: BS90907
Received: 2015/05/15, 09:46

Sample Matrix: Water
# Samples Received: 9

Your Project #: SIN-00215494-A0
Site Location: ENVIRO SERVICES

Your C.O.C. #: B 143111

Incoming Data/Pjoduct (Procedure #5)

ChAar~_

Supplied by:

3 Cen

Project No%s_/yﬁi\%"-&% “ —4AD
Reveiwed by

Date Reviewed: _&g\,‘i—?ﬁ

CERTIFICATE OF ANALYSIS

Report Date: 2015/05/25
Report #: R3439931
Version: 1 - Final

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Reference
Carbonate, Bicarbonate and Hydroxide (1) 4 N/A 2015/05/22 NfA SM 22 4500-CO2 D
Carbonate, Bicarbonate and Hydroxide (1) 5 N/A 2015/05/24 N/A SM 22 4500-CO2 D
Alkalinity {1) 9 N/A 2015/05/22 ATL SOP 00013 EPA 310.2 R1974 m
Chloride (1) 9 N/A 2015/05/22 ATL SOP 00014 SM 22 4500-Cl-Em
Colour {1} 9 N/A 2015/05/21 ATL SOP 00020 SM 22 2120Cm
Conductance - water (1) 4 N/A 2015/05/21 ATL SOP 00004 SM 22 2510B m
Conductance - water (1) 5 N/A 2015/05/24 ATL SOP 00004 SM 22 2510B m
Hardness {calculated as CaC03} (1) 9 N/A 2015/05/25 ATL SOP 00048 SM 22 2340B
Metals Water Diss. MS {as rec'd) (1) 9 N/A 2015/05/22 ATL SOP 00058 EPA 6020AR1 m
lon Balance {% Difference) (1) 9 N/A 2015/05/25 Auto Calc.
Anion and Cation Sumn (1) 9 N/A 2015/05/25 Auto Calc.
Nitrogen Ammonia - water (1) 3 N/A 2015/05/21 ATL SOP 00015 EPA350.1R2m
Nitrogen Ammonia - water (1) 3 N/A 2015/05/22 ATL SOP DOD15 EPA350.1R2m
Nitrogen - Nitrate + Nitrite (1) 9 N/A 2015/05/22 ATLSOP 00016 USGS SOPINCF0452.2 m
Nitrogen - Nitrite (1) 9 N/A 2015/05/21 ATLSOP 00017 SM 22 4500-NO2-8 m
Nitrogen - Nitrate {as N) {1) 9 N/A 2015/05/22 ATL SOP 00018 ASTM D3867
pH (1, 2) 4 N/A 2015/05/22 ATL SOP 00003 SM 22 4500-H+B m
pH (1, 2) 5 N/A 2015/05/24 ATL SOP 00003 SM 22 4500-H+B m
Phosphorus - ortho (1) 9 N/A 2015/05/22 ATL SOP 00021 EPA 365.2 m
Sat. pH and Langelier Index (@ 20C} (1) 9 N/A 2015/05/25 ATL SOP 00049 Auto Calc,
Sat. pH and Langelier Index (@ 4C) {1) 9 N/A 2015/05/25 ATL SOP 00049 Auto Calc.
Reactive Silica (1) 9 N/A 2015/05/22 ATL SOP 00022 EPA 366.0m
Sulphate (1) ] N/A 2015/05/22 ATL SOP 00023 EPA 375.4 R1978 m
Total Dissolved Solids (TDS cale} (1) ] N/A 2015/05/25 Auto Calc.
Organic carbon - Total {TOC) (1, 3) 9 N/A 2015/05/22 ATL SOP 00037 SM 22 5310Cm
Turbidity (1) 9 N/A 2015/05/25 ATL SOP 00011 EPA 180.1R2m

Reference Method suffix “m” indicates test methods incorperate validated modifications from specific reference methods to improve performance.
* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Maxxam Analytics | ional Corporation ofa M.

Page 1of 16

Analytics 49-55 Elizabeth Ave, Syite 1014, St.John's, NL, Canada ALA 1W9 Tek 709-754-0203 Toll Free: B28-492-7227 Fax: 709-754-8612 www.haxxamanalytics com
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A Bureau Veritas Group Company
T

Your Project #: 5IN-00215494-A0
Site Location: ENVIRO SERVICES
Your C.O.C. #: B8 143111
Attention:Bill Melendy
exp Services Inc

60 Pippy PI
Suite 200
St. John's, NL
Al1B 4H7
Report Date: 2015/05/25
Report #: R3439931
Version: 1 - Final
CERTIFICATE OF ANALYSIS
MAXXAM JOB #: BS90907

Received: 2015/05/15, 09:46

{1} This test was performed by Maxxam Bedford

{2} The APHA Standard Method reguire pH to be analyzed within 15 minutes of sampling and therefore field analysis is required for compliance. All Laboratory pH analyses in this
report are reported past the APHA Standard Method holding time.

{3) TOC / DOC present in the sample should be considered as non-purgeable TOC / DOC.

Rachaal Mansfield
Encryption Key M //ﬁ T

25 May 2015 16:02:36 -03:00

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Avery Withrow, Project Manager

Email: AWithrow@maxxam.ca

Phone# (902)420-0203 Ext:233

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required “signatories”, as per section 5.10.2 of I50/IEC 17025:2005(E),
signing the reports, For Service Group specific validation please refer to the Validation Signature Page.

Total Cover Pages : 2
Page 2 of 16

Analytics International Corporation ofa Maxxam Analytics 49.55 Elizabeth Ave, Suite 1014, St.tohn's, Nt, Canada AlA 1W9 Tel 709-754-0203 Toll Free: B88-492-7227 Fax: 709-753-8612 www maxxamanalytics.com
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Maxxam Job #: B590907
Report Date: 2015/05/25

exp Services Inc
Client Project #: SJN-00215494-A0
Site Location:  ENVIRO SERVICES

Sampler [nitials: RH

AT. RCAP-MS DISSOLVED (FIELDFILT} IN W

Maxxam ID AGY759 AGY760 AGY761 AGY762 AGY762 AGY763
Sampling Date 2015/05/14 2015/05/14 | 2015/05/14 | 2015/05/14 | 2015/05/14 | 2015/05/14
COC Number B 143111 B 143111 | B 143111 | 8143111 | B 143111 | B 143111

Units | WELL#1 |QC Batch| WELL #2 WELL #3 WELL #4 ﬁi‘:;:: WELL #5 ROL | QC Batch
Calculated Parameters
Anion Sum me/L 0.480 4030814 0.470 0.560 0.480 0.350 N/A | 4030814
Bicarb. Alkalinity {calc. as CaCO3) | mg/L 11 4030810 8.8 6.4 9.3 5.6 1.0 | 4030810
Calculated TDS mg/L 36 4030820 36 40 38 23 1.0 | 4030820
Carb. Alkalinity (calc. as CaCO3} mg/L ND 4030810 ND ND ND ND 1.0 | 4030810
Cation Sum me/L 0.440 4030814 0.440 0.560 0.450 0.310 N/A | 4030814
IHardness {CaCO3) mg/L 10 4030812 7.4 11 7.7 6.3 1.0 | 4030812
|Ion Balance (% Difference) % 4.35 4030813 3.30 0.00 3.23 6.06 N/A | 4030813
ILangeIier Index (@ 20C) N/A -3.57 4030818 -3.02 -4.11 -3.34 -4.03 4030818
ILangeIier Index (@ 4C) N/A -3.82 4030819 -3.27 -4.36 -3.60 -4.28 4030819
INitrate (N) mg/L ND 4030815 ND ND ND ND 0.050| 4030815
Saturation pH (@ 20C) N/A 9.93 4030818 101 10.2 10.0 105 4030818
Saturation pH (@ 4C) N/A 10.2 4030819 10.4 10.5 10.3 10.7 4030819
|Inorganics
Total Alkalinity (Total as CaC03)} | mg/t 11 4031482 8.8 6.4 9.3 5.6 5.0 | 4031482
|Di550|VEd Chloride {Cl) mg/L 73 4031485 8.4 13 8.8 5.7 1.0 | 4031485
|CD|DUT TCU ND 4031501 ND 19 ND ND 5.0 | 4031501
INitrate + Nitrite mg/L ND 4031535 ND ND ND ND 0.050| 4031535
INitritE (N) mg/L ND 4031536 ND ND ND ND 0.010| 4031536
|Nitrogen {Ammonia Nitrogen) mg/L 0.13 4030955 0.075 0.17 0.062 0.076 0.050| 4030955
Total Organic Carbon (C) mg/L 1.9 4032925 19 6.8 3.5 19 0.50 | 4032925
|Orthophosphate {P) mg/L ND 4031504 ND ND 0.011 ND 0.010| 4031504
|pH pH 6.36 4035267 7.08 6.12 6.66 6.44 N/A | 4029090
|Reactive Silica (5102) mg/L 10 4031499 9.8 7.8 11 41 0.50 | 4031499
[Dissolved Sulphate (504) mg/L 28 4031496 3.0 29 2.4 37 2.0 | 4031496
Turbidity NTU 2.7 4036003 4.4 4.1 1.6 16 0.71 0.10 | 4036003
Conductivity uS/cm 44 4035269 48 64 48 35 1.0 | 4029102
[Metals
[Dissolved Aluminum (Al) ug/L 94 4032736 89 620 95 130 5.0 [ 4032736
[Dissolved Antimony (Sb) ug/L ND | 4032736 ND ND ND ND 1.0 [ 4032736
Ibissolved Arsenic (As) ug/t ND 4032736 ND ND ND ND 1.0 | 4032736
Dissolved Barium (Ba) ug/L 4.6 4032736 3.2 11 20 6.5 1.0 | 2032736
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
N/A = Not Applicable
ND = Not detected

Page 3of 16
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Maxxam Job #: B590907
Report Date: 2015/05/25

exp Services Inc
Client Project #: SIN-00215494-A0

Site Location:
Sampler Initials: RH

AT. RCAP-MS DISSOLVED (FIELDFILT} IN W

ENVIRO SERVICES

Maxxam ID AGY759 AGY760 AGY761 AGY762 AGY762 AGY763
Sampling Date 2015/05/14 2015/05/14 | 2015/05/14 | 2015/05/14 | 2015/05/14 | 2015/05/14
COC Number 8 143111 B 143111 | B 143111 | B143111 | 8143111 | 6143111

Units | WELLH#1 |QCBatch| WELLH#2 | WELL#3 | WELL#4 ‘:’ail_;m WELL#5 | RDL | QC Batch
[Dissolved Beryllium (Be) ug/L ND 4032736 ND ND ND ND 1.0 | 4032736
[Dissolved Bismuth {8i) ug/L ND 4032736 ND ND ND ND 2.0 | 4032736
|Dissolved Boron (B) ug/L ND 4032736 ND ND ND ND 50 | 4032736
|Dissolved Cadmium (Cd) ug/L 0.013 | 4032736 0.019 0.026 0.024 0.023 |0D.010| 4032736
|Dissolved Calcium (Ca) ug/L 2200 4032736 1800 1800 2100 1200 100 | 4032736
[Dissolved Chromium (Cr) ug/L ND 4032736 ND ND ND ND 1.0 | 4032736
[Dissolved Cobalt {Co) ug/L ND 4032736 ND 4.0 ND ND 0.40 | 4032736
[Dissolved Capper (Cu) ug/L 6.3 4032736 2.3 8.6 5.1 3.0 2.0 | 4032736
[Dissolved Iron (Fe) vg/L ND 4032736 ND 320 ND ND 50 | 4032736
[Dissolved Lead (Ph) ug/L ND 4032736 ND ND ND ND 0.50 | 4032736
[Dissolved Magnesium (Mg) ug/L 1200 | 4032736 710 1500 580 810 100 | 4032736
|Dissolved Manganese (Mn) ug/L 35 4032736 62 310 21 41 2.0 | 4032736
|Dissolved Malybdenum {Mo) ug/L ND 4032736 ND ND ND ND 2.0 | 4032736
[Dissolved Nickel (Ni) ug/L ND 4032736 ND ND ND ND 2.0 | 4032736
|Dissolved Phosphorus {P) ug/L 110 4032736 ND ND ND ND 100 | 4032736
[Dissolved Potassium (K) ug/L 290 4032736 520 660 360 620 100 | 4032736
[Dissolved Selenium {Se) ug/L ND 4032736 ND ND ND ND 1.0 | 4032736
[Dissolved Silver {Ag) ug/L ND 4032736 ND ND ND ND 0.10 | 4032736
[Dissolved Sodium (Na) ugfL 5100 | 4032736 6400 7200 6400 3700 100 | 4032736
|Dissolved Strontium (Sr) ug/L 9.6 4032736 8.7 16 9.8 10 2.0 | 4032736
|Dissolved Thallium (TI) ug/L ND 4032736 ND ND ND ND 0.10 | 4032736
|Disso|ved Tin (Sn) ug/L ND 4032736 ND ND ND ND 2.0 | 4032736
|Dissolved Titanium {Ti) ug/L 6.1 4032736 6.5 9.9 31 ND 2.0 | 4032736
[Dissolved Uranium (U) ug/L ND 4032736 ND ND ND ND 0.10 | 4032736
|Dissolved Vanadium (V) ug/L ND 4032736 ND ND ND ND 2.0 | 4032736
|Dissotved Zine (Zn) ug/L ND 4032736 ND 15 ND 5.4 5.0 | 4032736
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Bup = Laboratory Initiated Duplicate
ND = Not detected
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Maxxam Job #: BS20907
Report Date: 2015/05/25

exp Services Inc
Client Project #: SIN-00215494-A0

Site Location:

Sampler Initials: RH

AT. RCAP-MS DISSOLVED (FIELDFILT) IN W

ENVIRG SERVICES

Maxxam D AGY764 AGY764 AGY765 AGY765 AGY766
Sampling Date 2015/05/14| 2015/05/14 2015/05/14 | 2015/05/14 | 2015/05/14
COC Number 8143111 | B143111 8143111 | 6143111 | B 143111

Units | OP1-01 Loall:ln?.lt QCBatch| OP1-02 Lc;:lls?i 1P1-01 RDL | QC Batch
Calculated Parameters
Anion Sum me/L 0.210 4030814 0.200 0.210 N/A | 4030814
Bicarb. Alkalinity (calc. as CaC03) | mg/L ND 4030810 ND ND 1.0 | 4030810
Calculated TDS mg/L 16 4030820 15 16 1.0 | 4030820
Carb. Alkalinity {calc. as CaCQ3) mg/L ND 4030810 ND ND 1.0 | 4030810
Cation Sum me/L 0.320 4030814 0.320 0.340 N/A | 4030814
Hardness {CaC03) mg/L 5.6 4030812 5.7 7.0 1.0 | 4030812
lon Balance {% Difference) % 20.8 4030813 231 236 N/A | 4030813
Langelier Index {@ 20C} N/A NC 4030818 NC NC 4030818
Langelier Index (@ 4C) N/A NC 4030819 NC NC 4030819
Nitrate (N) mg/L ND 4030815 ND ND 0.050| 4030815
Saturation pH (@ 20C) N/A NC 4030818 NC NC 4030818
Saturation pH (@ 4C) N/A NC 4030819 NC NC 4030819
|Inorganics
Total Alkalinity (Total as CaC03) | mg/L ND 4031482 ND ND 5.0 | 4031482
Dissolved Chloride (Cl) mg/L 7.6 4031485 7.1 7.4 1.0 | 4031485
Colour TCU 25 4031501 48 48 5.0 | 4031501
Nitrate + Nitrite mg/L ND 4031535 ND ND 0.050| 4031535
Nitrite {N) mg/L ND 4031536 ND ND 0.010| 4031536
Nitrogen (Ammonia Nitrogen) mg/L 0.17 4030955 0.17 0.077 | 0.050| 4030955
Total Organic Carbon (C) mg/L 35 36 4032925 S0 4.7 0.50 | 4032925
Orthophosphate (P} mg/L ND 4031504 ND ND 0.010] 4031504
pH pH 6.50 4035267 6.29 6.28 6.54 N/A | 4035267
Reactive Silica {5102) mg/L 15 4031493 1.7 19 0.50 | 4031499
Dissolved Sulphate {504) mg/L ND 4031496 ND ND 2.0 | 4031496
Turbidity NTU 0.72 4036003 1.0 13 0.10 | 4036040
Conductivity usfcm 34 4035269 33 33 33 1.0 | 4035269
Metals
Dissolved Aluminum (Al} ug/L 61 4032736 75 78 5.0 | 4032736
Dissolved Antimony (Sb) ug/L ND 4032736 ND ND 1.0 | 4032736
Dissolved Arsenic (As) ug/L ND 4032736 ND ND 1.0 | 4032736
Dissolved Barium (Ba) ug/L 18 4032736 16 1.1 1.0 | 4032736
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
N/A = Not Applicable
ND = Not detected
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Maxxam Jab &: B530507
Report Date: 2015/05/25

exp Services Inc
Client Project #: SIN-00215494-A0
Site Location:  ENVIRO SERVICES

Sampler Initials: RH

AT. RCAP-MS DISSOLVED (FIELDFILT) IN W

Maxxam Analytics Internationa Corp

|Ma)(xam 1D AGY764 AGY764 AGY765 AGY765 AGY766
Sampling Date 2015/05/14 | 2015/05/14 2015/05/14 | 2015/05/14 ) 2015/05/14
FCDC Number B 143111 B 143111 B 143113 B 143111 B 143111

Units | OP1-01 3:_1;:': Qc Batch| OP1-02 3:_1;1 1P1-01 | RDL | QCBatch
|Dissolved Beryllium (Be} ugfL ND 4032736 ND ND 1.0 | 4032736
|Dissolved Bismuth {Bi) ug/L ND 4032736 ND ND 2.0 | 4032736
|Dissolved Boron (B) ug/L ND 4032736 ND ND S0 | 4032736
IDissolved Cadmium (Cd) ug/L ND 4032736 ND ND 0.010| 4032736
| Dissolved Calcium (Ca) vg/L | 1200 4032736 1200 1600 | 100 | 4032736
Dissolved Chromium {Cr) ug/L ND 4032736 ND ND 1.0 | 4032736
Dissolved Cobalt (Co) ug/L ND 4032736 ND ND 0.40 | 4032736
Dissolved Copper (Cu) ug/L 33 4032736 27 4.2 2.0 | 4032736
Dissolved Iron {Fe) ug/L ND 4032736 a5 100 50 | 4032736
Dissolved Lead (Pb) ug/L ND 4032736 ND ND 0.50 | 4032736
Dissolved Magnesium {Mg) ug/L 630 4032736 660 760 100 | 4032736
Dissolved Manganese (Mn) ug/L 9.8 4032736 19 35 2.0 | 4032736
Dissolved Molybdenum (Mo) ug/L ND 4032736 ND ND 2.0 | 4032736
Dissolved Nickel {Ni} ug/L ND 4032736 ND ND 2.0 | 4032736
Dissolved Phosphorus (P} ug/L ND 4032736 ND ND 100 | 4032736
Dissolved Potassium (K) ug/L 270 4032736 230 290 100 | 4032736
Dissolved Selenium (Se) ug/L ND 4032736 ND ND 1.0 | 4032736
Dissolved Silver {Ag) ug/L ND 4032736 ND ND 0.10 | 4032736
Dissolved Sodium (Na) ug/L 4400 4032736 | 4200 4200 100 | 4032736
Dissolved Strontium {Sr} ug/L 6.4 4032736 6.0 6.2 2.0 | 4032736
Dissolved Thallium (TI} ug/L ND 4032736 ND ND 0.10 | 4032736
Dissalved Tin (Sn) ug/L ND 4032736 ND ND 2.0 { 4032736
Dissolved Titanium {Ti) ug/L ND 4032736 ND 25 2.0 | 4032736
Dissolved Uranium (U} ug/L ND 4032736 ND ND 0.10 | 4032736
Dissolved Vanadium {V) ug/L ND 4032736 ND ND 2.0 | 4032736
Dissolved Zinc (2n) ug/L ND 4032736 ND ND 5.0 | 4032736
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
ND = Not detected
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AT. RCAP-MS DISSOLVED {FIELDFILT) IN W

[Maxxam 10 AGY767 | AGY767
Sampling Date 2015/05/14| 2015/05/14
COC Number B 143111 B 143111

Units 1P1-02 L::::;;]:p RDL | QC Batch
Calculated Parameters
Anion Sum me/L 0.210 N/A | 4030814
Bicarb, Alkalinity {calc. as CaCO3) | mg/L ND 1.0 | 4030810
Calculated TDS mg/L 16 1.0 | 4030820
Carb. Alkalinity {calc. as CaCO3) mg/L ND 1.0 | 4030810
Cation Sum me/L 0.330 N/A | 4030814
Hardness (CaCO3) mg/L 6.6 1.0 | 4030812
lon Balance (% Difference) 9% 22.2 N/A | 4030813
Langelier Index (@ 20C) N/A NC 4030818
Langelier Index (@ 4C) N/A NC 4030819
Nitrate {N) mg/L ND 0.050| 4030815
Saturation pH {@ 20C}) N/A NC 4030818
Saturation pH (@ 4C) N/A NC 4030819
Inorganics
Total Alkalinity (Total as CaCO3} | mg/L ND 5.0 5.0 | 4031482
Dissolved Chlgride (Cl) mg/L 7.4 7.5 1.0 | 4031485
Colour TCU 49 48 25 | 4031501
Nitrate + Nitrite mg/L ND ND 0.050( 4031535
|Nitrite {N) mg/L ND ND 0.010| 4031536
Nitrogen {Ammonia Nitrogen} mg/L 0.085 0.050| 4030955
Total Organic Carbon (C) mg/L 4.9 0.50 | 4032925
Orthophosphate (P) mg/L ND ND 0.010| 4031504
|pH pH 6.50 N/A | 4035267
|Reactive Silica {Si02) mg/L 18 18 0.50 | 4031499
|pissolved Sulphate {504} mg/L ND ND 2.0 | 4031496
Turbidity NTU 0.82 0.10 | 4036040
Conductivity uS/cm 33 1.0 | 4035269
Metals
Dissolved Aluminum (Al) ug/L 89 5.0 | 4032736
Dissolved Antimony (Sb} ug/L ND 1.0 | 4032736
Dissolved Arsenic (As) ug/L ND 1.0 | 4032736
Dissolved Barium (Ba) ug/L 11 1.0 | 4032736
Dissolved Beryllium (Be) ug/L ND 1.0 | 4032736
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory initiated Duplicate
ND = Not detected

Page 7 of 16

Analytics 49-55 Elizabeth Ave, Suite 1014, Stdobn's, NL, Canada A1A 1W9 Tel: 709-754-0203 Toll Free: 888-492 7227 Fax: 709-754-8612 www. maxxamanalytics.com



Ma>()(am

A Buresu Yeritas Group Company
s

Maxxam lob #: B590907
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exp Services Inc
Client Project #: 5IN-00215494-A0
Site Location:  ENVIRO SERVICES

Sampler Initials: RH

AT. RCAP-MS DISSOLVED (FIELDFILT) IN W

[Maxxam 1D AGY767 AGY767
Sampling Date 2015/05/14 | 2015/05/14
COC Number B 143111 | B 143111

Units iP1-02 I.::l:}:p RDL | QC Batch
Dissolved Bismuth (Bi) ug/L ND 2.0 | 4032736
Dissolved Boron (B) ug/L ND 50 | 4032736
Dissolved Cadmium (Cd}) ug/L ND 0.010| 4032736
Dissolved Calcium {Ca}) ug/L 1400 100 | 4032736
Dissolved Chromium {Cr) ug/t ND 1.0 | 4032736
Dissolved Cobalt (Co) ug/L ND 0.40 | 4032736
Dissolved Copper (Cu) ug/L 2.7 2.0 | 4032736
Dissolved Iron {Fe) ug/L 120 50 | 4032736
Dissolved Lead (Pb) ug/L ND 0.50 | 4032736
Dissolved Magnesium {Mg) ug/L 730 100 | 4032736
Dissolved Manganese {(Mn) ug/L a3 2.0 | 4032736
Dissolved Molybdenum {Mo) ug/L ND 2.0 | 4032736
Dissolved Nickel (Ni) ug/L ND 2.0 | 4032736
Dissolved Phosphorus (P} ug/L ND 100 | 4032736
Dissolved Potassium (K] ug/L 300 100 | 4032736
Dissolved Selenium {Se} ug/L ND 1.0 | 4032736
IDissoIved Silver (Ag) ug/L ND 0.10 | 4032736
|Dissulved Sedium {Na) ug/L 4000 100 | 4032736
[Dissalved Strontium (Sr} ug/L 6.0 2.0 | 4032736
|Dissolved Thallium {TI) ug/L ND 0.10 | 4032736
[Dissolved Tin (Sn) ug/L ND 2.0 | 4032736
|Dissolved Titanium (Ti) ug/L 25 2.0 | 4032736
|Dissolved Uranium {U) ug/L ND 0.10 | 4032736
| Dissolved Vanadium (V) ug/L ND 2.0 | 4032736
Dissolved Zinc (Zn) ug/L ND 5.0 | 4032736
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory [nitiated Duplicate
ND = Not detected
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Maxxam Job #: B590907 exp Services Inc
Report Date: 2015/05/25 Client Project #: 5IN-00215494-A0
Site Location: ENVIRO SERVICES

Sampler Initials: RH

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

Package 1 0.9°C

Sample AGY763-01: RCAp lon Balance acceptable. Anion/cation agreement within 0.2 meg/L.
Sample AGY764-01: RCAp lon Balance acceptable. Anion/cation agreement within 0.2 meq/L.
Sample AGY765-01 : RCAp lon Balance acceptable. Anion/cation agreement within 0.2 meg/L.
Sample AGY766-01 : RCAp lon Balance acceptable. Anion/cation agreement within 0.2 meqg/L.

Sample AGY767-01: RCAp lon Balance acceptable. Anion/cation agreement within 0.2 meqg/L.

Results relate only to the items tested.
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QUALITY ASSURANCE REPORT

Qa/jac Date
Batch Init QC Type Parameter Analyzed Value Recovery Units QC Limits
4029090 KMC Spiked Blank pH 2015/05/22 100 % N/A
4029090 KMC RPD pH 2015/05/22 0.94 % N/A
4029102 KMC Spiked Blank Conductivity 2015/05/21 103 % 80-120
4029102 KMC Method Blank Conductivity 2015/05/21 1.2, usS/cm
RDL=1.0
4029102 KMC RPD Conductivity 2015/05/21 0.0014 % 25
4030955 ARS Matrix Spike Nitrogen {Ammonia Nitrogen) 2015/05/22 59 % 80-120
4030955 ARS Spiked Blank Nitrogen {Ammonia Nitrogen) 2015/05/21 99 % 80-120
4030955 ARS Method Blank Nitrogen (Ammonia Nitrogen) 2015/05/21 ND, mg/L
RDL=0.050
4030955 ARS RPD Nitrogen (Ammonia Nitrogen) 2015/05/22 NC % 25
4031482 MCN Matrix Spike [AGY767-01] Total Alkalinity (Total as CaCO3) 2015/05/22 104 % 80-120
4031482 MCN Spiked Blank Total Alkalinity {Total as CaC03) 2015/05/22 102 % 80-120
4031482 MCN Method Blank Total Alkalinity {Total as CaC03) 2015/05/22 ND, mg/L
RDL=5.0
4031482 MCN RPD [AGY767-01] Total Alkalinity {Total as CaCO3) 2015/05/22 NC % 25
4031485 MCN Matrix Spike [AGY767-01] Dissolved Chioride (Cl) 2015/05/22 104 % 80-120
4031485 MCN QC Standard Dissolved Chloride (Cl) 2015/05/22 104 % 80-120
4031485 MCN Spiked Blank Dissolved Chloride (Cl) 2015/05/22 107 % 80-120
4031485 MCN Method Blank Dissolved Chtoride (Cl) 2015/05/22 ND, mg/L
RDL=1.0
4031485 MCN RPD [AGY767-01] Dissolved Chioride (Cl) 2015/05/22 1.5 % 25
4031496 ARS Matrix Spike [AGY767-01] Dissolved Sulphate (504) 2015/05/22 94 %  80-120
4031496 ARS Spiked Blank Dissolved Sulphate (504) 2015/05/22 92 % 80-120
4031496 ARS Method Blank Dissolved Sulphate ($04) 2015/05/22 ND, mg/L
RDL=2.0
4031496 ARS RPD [AGY767-01] Dissolved Sulphate (SQ4) 2015/05/22 NC % 25
4031499 ARS Matrix Spike [AGY767-01] Reactive Silica {Si02) 2015/05/22 97 % 80-120
4031499 ARS Spiked Blank Reactive Silica {Si02) 2015/05/22 102 % 80-120
4031499 ARS Method Blank Reactive Silica {5i02) 2015/05/22 ND, mg/L
RDL=0.50
4031499 ARS RPD [AGY767-01) Reactive Silica {5i02) 2015/05/22 NC % 25
4031501 NRG Spiked Blank Colour 2015/05/21 o8 % 80-120
4031501 NRG Method Blank Colour 2015/05/21 ND, TCU
RDL=5.0
4031501 NRG RPD [AGY767-01) Colour 2015/05/21 NC % 25
4031504 MCN Matrix Spike {AGY767-01) Orthophosphate (P) 2015/05/22 55 % 80-120
4031504 MCN Spiked Blank Orthophosphate (P) 2015/05/22 104 %  80-120
4031504 MCN Method Blank Orthophosphate (P) 2015/05/22 ND, mg/fL
RDL=0.010
4031504 MCN RPD [AGY767-01) QOrthophosphate (P) 2015/05/22 NC % 25
4031535 ARS Matrix Spike [AGY767-01] Nitrate + Nitrite 2015/05/22 97 % 80-120
4031535 ARS Spiked Blank Nitrate + Nitrite 2015/05/22 102 % 80-120
4031535 ARS Method Blank Nitrate + Nitrite 2015/05/22 ND, mg/L
RDL=0.050
4031535 ARS RPD [AGY767-01} Nitrate + Nitrite 2015/05/22 NC % 25
4031536 NRG Matrix Spike [AGY767-01] Nitrite {N} 2015/05/21 101 % 80-120
4031536 NRG Spiked Blank Nitrite (N) 2015/05/21 103 % 80-120
4031536 NRG Method Blank Nitrite {N) 2015/05/21 ND, mg/fL
RDL=0.010
4031536 NRG RPD [AGY767-01) Nitrite (N} 2015/05/21 NC % 25
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Maxxam Job #: B590907 exp Services Inc
Report Date: 2015/05/25 Client Project #: SJN-00215494-A0
Site Location:  ENVIRO SERVICES

Sampler Initials: RH

QUALITY ASSURANCE REPORT(CONT'D)

aa/ac Date
Batch Init QC Type Parameter Analyzed Value Recovery Units QC Limits
4032736 MLB  Matrix Spike Dissolved Aluminum {Al} 2015/05/22 106 % 80-120
Dissolved Antimony {Sb) 2015/05/22 106 % 80-120
Dissolved Arsenic [As) 2015/05/22 100 % 80-120
Dissolved Barium {Ba) 2015/05/22 NC % 80-120
Dissolved Beryllium {Be) 2015/05/22 100 % 80-120
Dissolved Bismuth (Bi} 2015/05/22 a9 % 80-120
Dissolved Boron (B) 2015/05/22 96 % 80-120
Dissolved Cadmium {Cd) 2015/05/22 a9 % 80-120
Dissolved Calcium (Ca) 2015/05/22 NC % 80-120
Dissolved Chromium (Cr) 2015/05/22 97 % 80-120
Dissolved Cobalt (Co) 2015/05/22 96 % 80-120
Dissolved Copper {Cu) 2015/05/22 95 %  80-120
Dissolved Iron {Fe) 2015/05/22 104 % 80-120
Dissolved Lead {Pb) 2015/05/22 98 %  80-120
Dissolved Magnesium (Mg} 2015/05/22 NC % 80-120
Dissolved Manganese {Mn}) 2015/05/22 NC % 80-120
Dissolved Molybdenum (Mo) 2015/05/22 104 % 80-120
Dissolved Nickel {Ni} 2015/05/22 9% %  80-120
Dissolved Phosphorus {P) 2015/05/22 110 % 80-120
Dissolved Potassium (K) 2015/05/22 104 % 80-120
Dissolved Selenium (Se) 2015/05/22 100 % 80-120
Dissolved Silver (Ag) 2015/05/22 102 % 80-120
Dissolved Sodium (Na) 2015/05/22 NC % 80-120
Dissolved Strontium (Sr) 2015/05/22 NC % 80 -120
Dissolved Thallium {T1) 2015/05/22 102 % 80-120
Dissolved Tin (Sn) 2015/05/22 106 % 80-120
Dissolved Titanium (Ti) 2015/05/22 102 % 80-120
Dissolved Uranium (U} 2015/05/22 109 % 80-120
Dissolved Vanadium (V) 2015/05/22 100 % 80-120
Dissolved Zinc (Zn) 2015/05/22 98 % 80-120
4032736 MLB Spiked Blank Dissolved Aluminum (Al) 2015/05/22 106 % 80-120
Dissolved Antimony (Sb) 2015/05/22 101 % 80-120
Dissolved Arsenic (As) 2015/05/22 a9 % 80-120
Dissolved Barium (Ba) 2015/05/22 a7 % 80 -120
Dissolved Beryllium (Be) 2015/05/22 98 % 80-120
Dissolved Bismuth {Bi) 2015/05/22 103 % 80-120
Dissolved Boron (B} 2015/05/22 95 % 80-120
Dissolved Cadmium (Cd) 2015/05/22 95 % 80-120
Dissalved Calcium {Ca) 2015/05/22 97 % 80-120
Dissolved Chromium {Cr} 2015/05/22 98 % 80-120
Dissolved Cobalt {Co) 2015/05/22 57 % 80-120
Dissolved Copper (Cu) 2015/05/22 99 % 80-120
Dissolved Iron {Fe) 2015/05/22 105 % 80-120
Dissolved Lead {Pb) 2015/05/22 100 % 80-120
Dissolved Magnesium {Mg) 2015/05/22 108 % 80-120
Dissolved Manganese (Mn) 2015/05/22 103 % 80-120
Dissolved Molybdenum {Mo) 2015/05/22 99 % 80-120
Dissolved Nicke! (Ni) 2015/05/22 99 % 80-120
Dissolved Phosphorus (P} 2015/05/22 110 % 80-120
Dissolved Potassium {K) 2015/05/22 106 % 80-120
Dissolved Sefenium (Se) 2015/05/22 99 % 80-120
Dissolved Silver (Ag) 2015/05/22 103 % 80-120
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Client Project #: SIN-00215494-A0
Site Location: ENVIRO SERVICES
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QUALITY ASSURANCE REPORT(CONT'D)

QaA/ac Date
Batch Init  QC Type Parameter Analyzed Value Recovery Units QL Limits
Dissolved Sodium {Na) 2015/05/22 107 %  B80-120
Dissolved Strontium (5r) 2015/05/22 102 % 80-120
Dissolved Thallium (TI} 2015/05/22 103 % 80-120
Dissolved Tin (Sn} 2015/05/22 103 % 80-120
Dissolved Titanium {Ti) 2015/05/22 101 %  80-120
Dissolved Uranium (U} 2015/05/22 108 % 80-120
Dissolved Vanadium (V) 2015/05/22 98 % 80-120
Dissolved Zinc {Zn} 2015/05/22 100 % 80-120
4032736 MLB Method Blank Dissolved Aluminum (Al) 2015/05/22 ND, ug/L
RDL=5.0
Dissolved Antimony (Sh} 2015/05/22 ND, ug/L
RDL=1.0
Dissolved Arsenic (As) 2015/05/22 ND, ug/L
RDL=1.0
Dissolved Barium (Ba) 2015/05/22 ND, ug/L
RDL=1.0
Dissolved Beryllium {Be} 2015/05/22 ND, ug/L
ROL=1.0
Dissolved Bisrmuth (Bi) 2015/05/22 ND, ug/L
RDL=2.0
Dissolved Boron (B) 2015/05/22 ND, ug/L
RDL=50
Dissolved Cadmium {Cd} 2015/05/22 ND, ug/t
RDL=0.010
Dissolved Calcium {Ca) 2015/05/22 ND, ug/L
RDL=100
Dissolved Chromium (Cr} 2015/05/22 ND, ug/L
RDL=1.0
Dissolved Cobalt {Co) 2015/05/22 ND, ug/L
RDL=0.40
Dissolved Copper {Cu) 2015/05/22 D, ugfL
RDL=2.0
Dissolved Iren {Fe) 2015/05/22 ND, ug/L
RDL=50
Dissolved Lead (Pb) 2015/05/22 ND, ug/L
RDL=0.50
Dissolved Magnesium (Mg) 2015/05/22 ND, ug/L
RDL=100
Dissolved Manganese (Mn) 2015/05/22 ND, ug/L
RDL=2.0
Dissolved Molybdenum {Mo} 2015/05/22 ND, ug/L
RDL=2.0
Dissolved Nickel {Ni} 2015/05/22 ND, ug/L
RDL=2.0
Dissolved Phosphorus (P) 2015/05/22 ND, ug/L
RDL=100
Dissolved Potassium (K) 2015/05/22 ND, ug/L
RDOL=100
Dissolved Selenium (Se) 2015/05/22 ND, ug/L
RDL=1.0

Page 12 of 16

Maxxam Analytics International Corparation o/a Maxxam Analytics 49-55 Elizabeth Ave, Sulte 101A, S2.John's, N1, Canada ALA 1W9 Tek: 709-754.0203 Toll Free: 888-492.7227 fax- 709-754-8612 www.maxxamanalytics com




IVIa)(%am

A Bureay Yeritas Group Company
s

Maxxam Job #: B590907
Report Date: 2015/05/25

exp Services Inc
Client Project #: SIN-00215494-A0
Site Location:  ENVIRO SERVICES

Sampler Initials: RH

QUALITY ASSURANCE REPORT(CONT'D)

QA/QcC Date
Batch Init QC Type Parameter Analyzed Value Recovery Units QC Limits
Dissolved Silver (Ag) 2015/05/22 ND, ug/L
RDL=0.10
Dissolved Sodium (Na) 2015/05/22 ND, ug/L
RDL=100
Dissolved Strontium {5r) 2015/05/22 ND, ug/L
ROL=2.0
Dissolved Thallium (TI} 2015/05/22 ND, ug/L
RDL=0.10
Dissolved Tin {5n) 2015/05/22 ND, ug/L
RDL=2.0
Dissolved Titanium (Ti) 2015/05/22 ND, ug/L
RDL=2.0
Dissolved Uranium {U) 2015/05/22 ND, ug/L
RDL=0.10
Dissolved Vanadium (V) 2015/05/22 ND, ug/L
RDL=2.0
Dissolved Zinc (Zn) 2015/05/22 ND, ug/L
RDL=5.0
4032736 MLB RPD Dissolved Aluminum (Al) 2015/05/22 NC % 20
Dissolved Antimony {Sb) 2015/05/22 NC % 20
Dissolved Arsenic (As) 2015/05/22 NC % 20
Dissolved Barium {Ba) 2015/05/22 0.51 % 20
Dissolved Beryllium {Be) 2015/05/22 NC % 20
Dissolved Bismuth (Bi) 2015/05/22 NC % 20
Dissolved Boron (B) 2015/05/22 NC % 20
Dissolved Cadmium {Cd} 2015/05/22 5.6 % 20
Dissolved Calcium (Ca} 2015/05/22 0.10 % 20
Dissolved Chremium {Cr) 2015/05/22 NC % 20
Dissolved Cobalt (Co) 2015/05/22 NC % 20
Dissolved Copper (Cu) 2015/05/22 NC % 20
Dissolved Iron (Fe) 2015/05/22 NC % 20
Dissalved Lead (Pb) 2015/05/22 NC % 20
Dissolved Magnesium {Mg) 2015/05/22 0.67 % 20
Dissolved Manganese (Mn) 2015/05/22 16 % 20
Dissalved Malybdenum {Mo) 2015/05/22 NC % 20
Dissolved Nickel (Ni) 2015/05/22 NC % 20
Dissalved Phosphorus (P} 2015/05/22 NC % 20
Dissalved Potassium (K) 2015/05/22 0.77 % 20
Dissolved Selenium (Se} 2015/05/22 NC % 20
Dissalved Silver (Ag) 2015/05/22 NC % 20
Dissolved Sodium {Na) 2015/05/22 0.96 % 20
Dissalved Strontium (Sr) 2015/05/22 0.21 % 20
Dissolved Thallium {TI) 2015/05/22 NC % 20
Dissalved Tin (Sn) 2015/05/22 NC % 20
Dissalved Titanium (Ti) 2015/05/22 NC % 20
Dissolved Uranium {U) 2015/05/22 NC % 20
Dissolved Vanadium (V) 2015/05/22 NC % 20
Dissolved 2inc (Zn) 2015/05/22 NC % 20
4032925 MCY Matrix Spike [AGY765-01] Total Organic Carbon (C) 2015/05/22 NC % 80-120
4032925 MCY Spiked Blank Total Organic Carbon {C} 2015/05/22 98 % 80-120
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QUALITY ASSURANCE REPORT(CONT'D)

Qa/ac Date
Batch Init QC Type Parameter Analyzed Value Recovery Units QC Limits

4032925 MCY Method Blank Total Organic Carbon [C) 2015/05/22 ND, mg/fL

RDL=0.5¢
4032925 MCY RPD [AGY764-01) Total Organic Carbon [C) 2015/05/22 1.4 % 20
4035267 KMC QC Standard pH 2015/05/24 100 % 97 - 103
4035267 KMC RPD [AGY765-01) pH 2015/05/24 0.17 % N/A
4035269 KMC Spiked Blank Conductivity 2015/05/24 m % 80-120
4035269 KMC WMethod Blank Conductivity 2015/05/24 ND, uS/em

ROL=1.0
4035269 KMC RPD [AGY765-01) Conductivity 2015/05/24 0.59 % 25
4036003 KSR QC Standard Furbidity 2015/05/25 101 % 80-120
4036003 KSR Method Blank Turbidity 2015/05/25 ND, NTU

RDL=0.10
4036003 KSR RPD [AGY762-01] Turbidity 2015/05/25 25 % 25
4036040 KSR QC Standard Turbidity 2015/05/25 95 % 80-120
4036040 KSR Method Blank Turbidity 2015/05/25 ND, NTU

RDL=0.10
4036040 KSR RPD Turbidity 2015/05/25 8.3 % 25

N/A = Not Applicable

Duplicate: Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

accuracy.

accuracy.

concentration).

calculation {one or both samples < 5x RDL).

Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Matrix Spike: A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Qc Standard: A sample of known concentration prepared by an external agency under stringent conditions. Used as an independent check of method

Spiked 8lank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method
NC {Matrix Spike): The recovery in the matrix spike was not calculated. The relative difference between the concentration in the parent sample and the
spiked amount was too small to permit a reliable recovery calculation {matrix spike concentration was less than 2x that of the native sample

NC (Duplicate RPD}): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD
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A Bureau Verilas Group Campany
T

Maxxam Job #: BS90907 exp Services Inc

Report Date: 2015/05/25 Client Project #: 5IN-00215494-A0
Site Location: ENVIRO SERVICES
Sampler Initials: RH

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

ke "\I LT )1.@-—2

Mike MacGillivray, Scientific Specialist {Inorganics)

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories”, as per section 5.10.2 of ISO/IEC
17025:2005(€), signing the reports. For Service Group specific validation please refer to the Validation Signature Page
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Registered to 1SO 9001:2008
ISONIEC 17025:2005 Accredited
CALA-Food and Environmental Scope (No.2709}

S
/

Results of Microbiological Analyses

pe th orma

BORATORIES

Customer: Cyril Pumphrey Sample: Water - 9 sample(s)
Eg(g'sewli’clzs Suite 200 Date Received:  14-May-15
ippy Place, Suite . : ]
St. John's, NL Date Started: 14-May-15
AlB 4H7 Date Reported: ~ 28-May-15
(709) 579-2027 (P) Project No: 11048
(709) 579-7115 (F) Report ID: 44333
Sal-nple Description Water Water Water Water
Sample ID (Date/Code) Well #1, May 14/1S @ 10:15 | Well #2, May 14/15 @ 10:30 | Well #3, May 14/15 @ 7:30 | Wcll #3, May 14/15 @ 8:15
AM AM AM AM
Lab Refer. No. M-77301-08 M-77302-08 M-77303-08 M-77304-08
Bacteriological Analyses
Total Coliform (MF) <] CFU/100ml <] CFU/100m! 6 CFU/100ml <1 CFU/00ml
Fecal Coliform (MF) <] CFU/100mi <| CFU/100ml <| CFU/100ml <1 CFU/100m]
E. coli (MF) <1 CFU/100ml <1 CFUA00ml <I CFU/100ml <1 CFU/N00m!
Incoming D jict éﬂocedure #5)
Supplied by:__{ednorma,

Project No;s;uz:%i"*ca ~~ AT
Reveiwed by:

Mste Reviewed:

™~
AM”L@,«/ 20 VS

Comments: The above analyses were conducted according to protocols indicated. The above results, which refer to the sample(s) tested
only, are for your information and will be held in the strictest of confidence by this firm. For the list of test methods, please refer to the
attached ‘Appendix - References for Microbiological Analyses'. The arrival temperature was 1.5°C. Please see the attached Guidelines for
Canadian Drinking Water Quality.

Technical Reviewer:

Senior Reviewer:




Results of Microbiological Analyses

Testing Facility Customer: Cyril Pumphrey Sample: Water - 9 sample(s)

petroforma Laboratories EXP Services Date Received:  14-May-15

422 Logy Bay Road i s LR e Date Started:  14-May-15

St. John's, Newfoundland St. John's, NL

AlA 5C6 AlB 4H7 Date Reported: ~ 28-May-15

Tel: (709) 726-9345 (709) 579-2027 (P) Project No: 11048

Fax: (709) 237-0741 (709} 579-7115 (F) Report ID: 44333

Sample Description Water Water Water Water

Sample ID (Date/Code) Well #5, May 14/15 @9:20 | OP1-01, May 14/15@7.45 | OP1-02, May 14/15 @9.00 | IPI-01, May 14/15 @ 8:25
AM AM AM AM

Lab Refer. No. M-77305-08 M-77306-08 M-77307-08 M-77308-08

Bacteriological Analyses

Total Coliform (MF) 9 CFU/100ml 22 CFU/100ml >200 CFU/100ml >200 CFU/100m}

Fecal Coliform (MF) <} CFU/100ml <1 CFU/100ml 27 CFU/100m! <1 CFU/100ml

[E. coli (MF) <1 CFU/100m! <] CFU/100ml 27 CFU/100ml <1 CFU/100ml

Comments: The above analyses were conducted according to protocols indicated. The above results, which refer to the sample(s) tested
only, are for your information and will be held in the strictest of confidence by this firm. For a list of test methods, please refer to the
attached 'Appendix - References for Microbiological Analyses'. The arrival temperature was 1.5°C. Please see the attached Guidelines for

Canadian Drinking Water Quality.

Technical Reviewer:

Senior Reviewer:

.

Q@ ﬁﬁmﬂm /

Page 2 of 3




Results of Microbiological Analyses

Testing Facility Customer: Cyril Pumphrey Sample: Water - 9 sample(s)
petroforma Laboratories EXP Servlitl:es . Date Received:  14-May-15

422 Logy Bay Road b et el Date Started: ~ 14-May-15

St. John's, Newfoundland St. John's, NL

AlA 5C6 AlB 4H7 Date Reported: ~ 28-May-15

Tel: (709) 726-9345 (709) 579-2027 ® Project No: 11048

Fax: (709) 237-0741 (709) 579-7115 (F) Report ID: 44333

Sample Description Water

Sample ID (Date/Code) IP1-02, Maml 15@ 945

Lab Refer. No. M-77309-08

Bacteriological Analyses

Total Coliform (MF) >200 CFU/100m)
Fecal Coliform (MF) <1 CFU/100mt
E. coli (MF) <1 CFU/i00ml

Comments: The above analyses were conducted according to protocols indicated. The above results, which refer to the sample(s) tested
only, are for your information and will be held in the strictest of confidence by this firm. For a list of test methods, please refer to the
attached 'Appendix - References for Microbiological Analyses'. The arrival temperature was 1.5°C. Please see the attached Guidelines

for Canadian Drinking Water Quality. M@f\/\l
Technicat Reviewer: LQ{T (o 0441’}31 fs 1A / o

Y




uii%f
Q%%E!Bn::ﬁu

POV SEOROAY JAY] ‘FUORAYU] WAHSAS SIETUIIA OLEUD JO
SMOALT [enEs ‘smoydinds Lxopendsay {uopeAnIUW J0/pus

*Anisss0cd $1 UOREANORTI f0 feAomal Boi ¢ v mep IPN[OU] TED 519350 U] TOUNIKND [wAOinaT) nORAnpAI
2312328 J1 SUTIMINIP 0] JEM SOMOF TFLAIEIVID §59] ‘(veoyLmtp ‘TJunrwoa ‘sosnen) psda * 8o y ooy (1102)

‘(eopousd you 51 soenA Joj Supoymow JuPNoY  Runswtonsu M PATEIOesER A[UOURIOD SoqeN} umus "_Bm-ﬂ_u.ﬂ._,m BOSTLIIA opguy

T
i
S OER

“Mojaq pampno
SOUIPING Y1 100U SE [[oM Se ‘SSIUI[L (AL PITRID0sER U JOU SARY JUTR) S[9AI| 0} SWSTURSIO0IOIUT 20NP3L U WENSAS UONNGINSIP

POUIRIUTEW [[oM B PUB ‘TOROAJUISTP Buipnjout Juaunean orenbope ‘Tonodjosd Jajem 32in0s s3pnjom jeip yovosdde Jotueq-ninm
© JO asn [, ‘51808 jusumEax pur (SULIOFIIOD (210} 4100°F) SIONIIPUT UO §11903 SSU[ApIng reatBooiqosiur oy Jorem SUnDULp pajean
Ajorenbapem w1 j09saxd 5q Ajrenusjod pnos e swsNEIIC0IOTW [NJULIRY JO SISATRUR SUNINOI YUM SITE[RYD JO JNSA ¥ S ‘SISTUIA

pue vozojoud ‘FuAK0Eq 58 YONS ‘HUEUTLINUOS [83130{0[qOITM him SulEdp 50 e SAUIPING Auopd 159ySTy oy ‘Tessuad vy

SL2)0RIR,] [eHIOIOIGOINIA ] J1qWL,
Qe ],

(¥10Z 2q0190) s|qe | AsBurmumg ANy 491044 Suppa4] uOIPTUD) 0f SuUIpING



*A8307 7UN SURQWW 34 $0 ROFUBNSIATT U¢ 2TIL KWIPOLITR) PNOKS UM HTRIGUIND [ENPLATPUF

UB WO $NURK ST weth sqeasll popiad € Jo) .IN 170 BEH 297808 QUAMAIESIN Wisowm 3od Jo porsed sy EoonsRdo ed RUImIMEIN J0 %66 36WI] W UT
“[LIN 0°E Poooxa 0} oa0u ypuom Jod 10 ajoka sxpy »d e FImMEI JO %06 IS B T

"TLIN 0'[ P393X2 0) 2A20 {HuowW 33d 30 0p£0 1037 d IRPIo KUNTAMSNL JO 94,56 ISEI] o Y |

. e ‘paudpsoam 3q
PIIRILUN JO VOISO 10 SWIYOL] U] BHUI0eq  pmoys popsad Jaydures waalB v up paostion
g J0 qmoEal aEo1pm) eD SULIOOD [RI0) sojdures o JO 901 WA SJ0W WOl
3o nonaxap WAHEAL IR0 ..._.".._”..:.«.....ﬁ.... ¥ uf .-osmmﬂnuuoaﬂnﬁuﬁ_&bﬁgzgoo
“Joaunean WO SULAF[100 (8909 JO BORIvR(
Tl y383q STHOLRDE B SYEDIPUL SULIGH|00 [Rj0) "w3ss TopnqLasIp y TP o
Jo soussaid o Ayjjenb s $5I558- 0 ISP s u safuwyd Aypmb 1aem yEoTpar vonEialan  Hulawag sammptmosd
PO QI ToRduNfiied U pamssatl oq pnoys 03 pe 3unBIado 5] TWSAS JUNIGEIN POR [0S WM PAjOIJUITp-Uou Uy
SELGH0S N0} THE(d {DRMRT ¥ SOASTEMA Uf - Jomm SUDIULP 31 [[am MOY SUTILENSp of Supumsod  pus Jueid roumwAn

.b__n&h.ﬂl.m_ﬂm.ﬁigg 0} 100} © 5% posn a1 Kot ‘SUSFIWRIO0IOMN - Afmgez e BurAsof samm W
@ posh 4B Atp osReoeq tsAs opnquusp  amsdoqed wag g Gy oed ¢

(v10Z 290100) 9|qB], AmuIUNG Anpngy 49104 Supparq worpouny) Jof sauaping



pe

APPENDIX

References for Microblological Analyses

[Tost Tithe

CALA Accredited Msthods

Total Colfforms (MF) andlar
Fecal Coliforms (MF)

5222, Membrane filter technique for members of the coliform group. 2005, Standard
Methods For The Examination of Water and Wastewater. 21* Edition.

" Fecal Collforms (A-1 MPN Method)

9221E. Fecal Golfform Procedure.2. Fecal Coilform Direct Test (A-1 Medium) 2005
Standard Methods for the Examination of Water and Wastewater. 21% Edition.

Total Cotiforms and E.coll (Colilert
Msthod)

ADAC Official Method 991.15. Detsrmination of Total Collforms and E.coil using the
(Colitert) Method

Standard Fiate Count

“Total Collforms (MPN Method),

Determination of Aerobic Colony Count in Foods. MFHPB —18. October, 2001.
Compendium of Analytical Methods: Volume 2.
" Enumeration of Collforms, Fecal Coilforms and of E. coll in Foods Using The MPN |

Fecal Coflforms (MPN Mathod), Method. MFHPB =19, Aprii 2002. Compendium of Analytical Methods: Volume 2.

and/or E.coll (PN Method)

Salmonelis Specles Isolation and kientification of Saimonefia from Foods and Environmental Samples.
MFHPB-20. March 2009. Compendium of Analytical Methoda: Volume 2.

Staphylococcus aureus Coagulsse (+) | Enumeration of Staphylococcus aursus In Foods. MFHPB —21. September, 2008,
Compendium of Analytical Methods: Volume 2.

Listarls moRocytoganes Tsolation of Listerla monocytogenes and other Listaris app. from foods and
environmental samplas. MFHPE-30. February 2011. Compendium of Analytical
Methods Volume 2.

Standard Plate Count (Petriftim) Enumeration of Total Aerobic Bacteria in Food Products and Food Ingredients |
using 3M Petrifiim Aerobic Count Plates. MFHPB-33. February 2001. Compendium
of Analytical Methods: Volume 2.

Total Coliforms and E.coll (Petrifiim) | Enumeration of E.coil and Collforms in Food Products and Food Ingredients using
3M Petrifilm E. coll Count Plates. MFHPB-34. February 2001. Compendium of
Analytical Methods: Volume 2. Supplement to the Method MFHPB-34. January,
2008. Compendium of Analytical Methods: Volume 2

" Entarobacteriacess spocies (Petrifiim) | Enumeration of Entsrabacicriacens spacies In Food and Environmental Sompds
using 3M Petrifiim Enterobacteriscess Count Piatss (modified to add shrimp
testing). MFLP-09. Juns 2007. Compendium of Analytical Msthods: Volume 3.

Listarla monocyfogenes enumeration | Enumeration of Listerla monocytogenes species In Foods. MFLP-74. Aprfl 2002. |
Compendium of Analytical Methods: Volume 3. Supplement to the Method MFLP-
74. April, 2004, Compendium of Analytical Methods: Volume 3

Non-Accredited Methods
pH
Salt Content

LU o

Yeasts and Molds

lssued: March 20, 2015

Enumeration of Enferococcus species: Colony Count Technigue
Vibrio Detection (Presence/Absance)(MPN Method)
Anaerobes Sporulative/Anaercbes Vegetative

Paga 10of2



Legend for symbols:

< Less than the lowest detection limit for the test

> Grealer than the highest detection limit for the test

MPN Most Probable Number (testing conducted using the MPN test tube method)
CFU Colony Forming Unit

Negative Not detected

MF Membranae filtration

% Percent

g Gram

ml Millllitre

Issued: March 20, 2015 Page20of2



Registered to 1ISO 9001:2008

ISO/IEC 17025:2005 Accredited pe tpo for'a ma

CALA-Food and Environmentat Scope (No.2709) LABORATORIES

Results of Microbiological Analyses

Customer: Cyril Pumphrey Sample: Water - 1 sample(s)
Eﬁ_sen’l‘)‘;es . Date Received:  Ol-Jun-15
ippy Place, Suite . e

St. John's, NL Date Started: 01-Jun-15

AlB 4H7 Date Reported:  08-Jun-15

(709) 579-2027 (P} Project No: 11048

(709) 579-7115 (F) Report ID: “sl? _—Zn
Sample Description Wll}f———-——- oP2 -Of Te /57, s
Sample ID (Date/Code) #1 Ocean Pond, June 01/15 @

10:00 AM
Lab Refer. No. M-78000-08
Bacteriological Analyses

Total Coliform (MF) >200 CFU/100ml
|Fecal Coliform (MF) 2 CFU/100m)
E. coli (MF) 2 CFU/100m!

incoming Data}leoduct rocedure ¢

Supplied by: v we

Project No:_ S~ 23 s S Ao
Reveiwed by:

Date Reviewed: gp.o BN

Comments: The above analyses were conducted according to protocols indicated. The above results, which refer to the sample(s) tested
only, are for your information and will be held in the strictest of confidence by this firm. For the list of test methads, please refer to the
attached 'Appendix - References for Microbiological Analyses'. The arrival temperature was 17.3°C which was reflective of the temperature
upon collection. Please see the attached Guidelines for Cangdian Drinking Water Quality.

Date; % E/,l S

Technical Reviewer:

Senjor Reviewer;
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APPENDIX

References for Microblological Analyses

TostTie .

[

Bkl Lo
Total Coliforms (MF) and/or
Fecal Cofiforms {MF)

Methods For The Examination of Water and Wastewater. 21* Edition.

[ Fecal Coliforms (A-1 MPN Method)

9221E. Fecal Coliform Procedure.2. Fecal Collform Direct Test (A-1 Medum) 2005
Standard Methods for the Examination of Water and Wastewster. 217 Edition.

Total Coliforms and E.coll (Colifert
Mathod)

ADAC Official Method 981.15. Determination of Total Coliforms and E.coll using the
(Colllert) Method

Standurd Plate Count Determination of Aerobic Colony Count in Foods. MFHPB —18. October, 2007.
Compendium of Analytical Methods: Volume 2.

[ Total Coliforms (MPN Method), Enzmeration of Collforms, Fecal Coliforms and of E. coll in Foods Using The MPN |
Fecal Coliforms (MPN Method), Method. MFHPB -19. Aprfi 2002. Compendium of Analytical Methods: Volume 2.
endvor E.colf (MPN Mathod)

Salmonelia Species Isolation and kfentification of Salmonelia from Foods and Environmental Samples.

MPRHPB-20. March 2009. Compendium of Analytical Methods: Volume 2.

Stephylococcus sureus Coagulsse (+)

Enumerstion of Staphylococcus aureus In Foods. MFHPB ~21. September, 2005,
Compendium of Analytical Methods: Volume 2,

Listerla monocytogenes

isolstion of Listeria monocytogenes and other Listerfa spp. from foods and

environmental samples. MFHPB-30. February 2011. Compendium of Analytical
Methods Volume 2.

Standerd Plate Count (Petrifiim)

Enumeration of Totsl Asrobic Bactorfa In Food Products and Food ingredients
using 3M Petriflim Aerobic Count Plates. MFHFPB-33. February 2001. Compendium
of Analytical Methods: Volume 2.

Total Coliforms and E.coll (Petrifiim)

Enumeration of E.coll and Collforms In Food Products and Food ingredients using
3M Petrifiim E. coll Count Plates. MFHPB-34. February 2001. Compendium of
Anuiytical Methods: Volume 2. Suppiement to the Method MFHPB-34. Januery,
2008. Compendium of Analytical Methods: Volume 2

" Enterobacteriacese species (Petrifiim)

Enumeration of Entercbacteriscose specles In Food and Environmental Samples
using 3M Petrifilm Enterobacteriacese Count Piates (modifted to add shrimp
testing). MFLP-09. June 2007. Compendium of Analytical Methods: Voiume 3.

Listerfa monocytogenes enumeration

Enumeration of Listeria monocytogenaes species in Foods. MFLP-T4. Apsil 2002.
Compendium of Analyticsl Methods: Volume 3. Supplement to the Method MFLP-
74. April, 2004. Compendium of Analytical Methods: Volume 3

Nop-Accredited Methods

pH
Salt Content

bl LIl

Yeasts and Molds

tssued: March 20, 2015

Enumeration of Enferococcus species: Colony Count Technique
Vibrio Detection (Presence/Absence)(MPN Method)
Anzerobes Sporulative/Anaerobes Vegetative
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Legend for symbols:

< Less than the lowest detection [imit for the test

> Greater than the highest detection limit for the test

MPN Most Probable Number (testing conducted using the MPN test tube method)
CFU Colony Forming Unit

Negative Not detected

MF Membrane fittration

% Percent

g Gram

ml Millilitre
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APPENDIX D

Dug Well Construction
Recommendations
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