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1

EXP Services Inc. (“EXP”) was retained by the Ontario Clean Water Agency (OCWA) on behalf of the
Township of Chapple (“Chapple”) to provide a hydrogeological study in support of the potential
development of new municipal supply water wells for the Barwick Well Supply System.

Please note that this report does not address the technical requirements of a hydrogeological study for a
Category 3 Permit to Take Water application.

2

OCWA operates the Barwick Drinking Water System on behalf of Chapple to supply drinking water to the
community of Barwick. The system was initiated in 1994, in part to replace individual domestic water wells
that had been impacted by microbial contaminants from septic fields. It is understood that the impacts
persisted even after septic fields were replaced with a communal sewage system, and that deeper
bedrock supply wells were ineffective because of persistent high levels of iron, manganese and hardness.

The Barwick Drinking Water System consists of four (4) groundwater wells, a drinking water treatment
plant and approximately 3 km of watermains. However, a persistent and consistent decline in well yields
has led to the conclusion that the wellfield cannot be counted on to provide a reliable water supply into
the future. Only one well (Well 4) has been in use as a production well since March 11%, 2021.

Chapple has undertaken preliminary steps to address this issue. Besides this hydrogeological study,
Mel’'s Well Drilling has recently installed two (2) test wells at separate locations to assess potential new
groundwater sources. At the time of preparation of this report, Mel's Well Drilling was completing pump
tests on this well.

3

EXP completed a scope of work based on the incorporation of data from the existing production wells and
Barwick Well Supply System, as well as other existing information on the aquifer suppling these wells.
The scope of work was:

e Datareview and evaluation.
¢ Communications with OCWA personnel.

e Preparation of preliminary report with summary of findings.

The following information was reviewed:
* Township of Chapple Groundwater Study — Water Quality. KGS Group report, December 2002.

¢ Township of Chapple Hydrogeological Study — Groundwater under Direct Influence of Surface Water.
KGS Group final report, May 2003.

« Township of Chapple Advanced Groundwater Pilot Studies. KGS Group final report, October 2005.

e 2020 and 2021 Barwick Drinking Water System inspection reports by the Ministry of Environment,
Conservation and Parks (MECP).

e 2019 Barwick Lagoon Wastewater System inspection reports by MECP.
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e Drinking Water Works Permit Number 285-201, issued September 2021.

¢ Municipal Drinking Water Licence Number 285-101, issued September 2021.
¢ Permit to Take Water Number 1842-C73LJQ, issued September 2021.

« MECP Well Records for the wellfield production wells.

Communications and additional information was provided by OCWA personnel Ty Maurice and Patrick
Albert.

4
4.1

Regionally, the area around Barwick is characterized by two broad physiographical regions. To the north,
exposed bedrock generally create topography of moderate to high relief created by rounded bedrock
knobs. The south area is the Rainy River Valley, characterized by undulating topography with bedrock
highs and interspersed lowland clay plains and peat bogs.

The northern part of the Township of Chapple consists of low to moderate relief with elevations range
from 350 to 360 metres above sea level (masl). In the southern part of Chapple, the plain lies adjacent to
the Rainy River has elevation range from 330 to 350 masl. The relief in the Village of Barwick area is on
the order of 10 m or less.

4.2

Two drainage basins in the north portion of Chapple Township (Chapple North and Off Lake) drain north
(Lake of the Woods) or northeast (Northwest Bay of Rainy Lake). In the study area, drainage is from the
north to the south from overland flow, small rivers and creeks and drainage ditches, with discharge into
the Rainy River. From here, the Rainy River drains westward to Lake of the Woods and the Winnipeg
River System. Extensive wetland systems serve as the headwaters and groundwater recharge areas.

Surface water drainage patterns in the study area include:

e Sturgeon Creek flows into the Rainy River and drains much of the south-central part of the
Municipality.

e The Barwick West Drainage basin drains to an unnamed creek discharging to the Rainy River.

e The area east of the well field (Barwick East Drainage Basin) drains south of Highway 11 through
culverts to a wetland area. Drainage then splits with westward flow along the railway and
southern flow to an unnamed creek entering the Rainy River.

e Sims Creek drains the area east of Barwick to Rainy River.

e Local Drainage in Barwick (shown as Barwick southwest and southeast) is unchannelized flow to
Rainy River.

The Barwick wellfield is part of the Barwick East Drainage Basin, but there are no surface water features
in the immediate vicinity. Nearest surface water bodies are small wetland areas situated between250 m
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west and 600 m northeast of the wellfield. A small unnamed creek, part of the Barwick West and
Sturgeon Creek drainage basins, is located approximately 1 km west of the wellfield. This creek ultimately
discharges into the Rainy River which, at its closest point, is approximately 900 m south of the wellfield.

4.3

Published geology maps identify the regional area around Chapple Township as a glaciolacustrine plain
comprising silts and clays with subordinate areas of bedrock plains and bedrock beneath shallow soils.
These conditions are characteristic of the study area. KGS (2003) described soils in the vicinity of the
Barwick wellfield to include the Whitemouth Lake Till (silty clay to clayey silt till), and silt to clay
glaciolacustrine deposits. Glaciofluvial ice-contact stratified granular deposits are generally only found
further north in the Township. Alluvial and organic deposits are commonly associated with developed
stream drainages and wetland areas, respectively.

Well logs for the Barwick wellfield describe the soils as mainly clay and silty clay with some thin silt and
silty sand units. One borehole (test well TH-6) identified a 3 m thick basal gravel and sand unit in contact
with bedrock and overlain by 12 m of clay. Outside the wellfield, soil thickness increases from north to
south (KGS, 2005, Figure 5). In the area of bedrock exposure north of the wellfield, soil thickness is <5
m. South the wellfield, soils are thicker and generally >25 m north of the Rainy River.

4.4

The study area is underlain by Precambrian crystalline rocks. The Barwick wellfield (and the two recently-
installed test wells) are in an area of felsic to intermediate metavolcanic rocks. Lithologies include
rhyolitic, rhyodacitic, dacitic and andesitic flows, tuffs and breccias, chert, iron formation, minor
metasedimentary and intrusive rocks.

Structural features (fractures, shears, foliation, bedding planes) generally strike to the east-northeast and
dip near-vertically. The Quetico Fault, a major Precambrian fault system, trends southwesterly
approximately 10 km north of the Barwick wellfield.

4.5

Two major hydrostratigraphic units are identified in the study area: a overburden unit and an underlying
bedrock unit.

As noted in Section 4.3, most of the study area is underlain by clayey soils. These type of soils are
generally not considered viable aquifers because of low permeabilities. Indeed, records show that most
water wells in the area (included the four Barwick production wells) are completed in bedrock.

Nonetheless, there are some records of private overburden wells in the study area. It appears that there
are areas where overburden can provide sufficient water for domestic usage. KGS (2003) identifies five

(5) private wells completed in overburden. The wells range in depth from 7 m to 18 m. Two of the wells

are reported to be screened in silty clay, two wells are reported to be screened in silty sand and one well
is reported to be screened in gravelly sand.

Little information is available on depth to groundwater in the overburden. However, KGS (2005) reported
artesian (flowing) conditions in water wells near wetland areas.




Township of Chapple

Hydrogeological Study for Municipal Water Wells, Barwick, ON
Project Number 22003764-A0

March 14, 2022

KGS (2003) reported high levels of iron, manganese, hardness and total dissolved solids in samples from
the overburden water wells. KGS (2005) reported that many domestic water wells in Barwick were
impacted by microbial contamination by septic fields and needed to be abandoned.

Well records and borehole logs do report coarser-grained units (silts, sands and gravel) in overburden
that may be suitable for a are water supply. However, indicates that these units are relatively thin (<2 m)
and are not laterally persistent. Available information indicate that these units form lenses that “pinch out”
in the silty clay.

Bedrock beneath the study area is identified as Precambrian fractured felsic to intermediate metavolcanic
rock. Most water wells in the area, including the four Barwick production wells, are completed in bedrock.

Crystalline bedrock (such as felsic to intermediate volcanic rocks) typically have very low intrinsic porosity
and permeability. Useful groundwater flow and storage in crystalline bedrock is generally achieved from
secondary porosity and permeabilty; that is, fractures and other voids in the rock. The heterogeneous
nature of fractures can be a challenge for well production. Not only does the well need to encounter a
sufficient density of water-yielding fractures, these fractures need to be connected to a network of
fractures to allow continual replenishment of the well. The fractures need to connect to an overlying
recharge area (surface water body, wetland, overburden aquifer). For this reason, most bedrock wells
need to be drilled relatively deep.

The Barwick wells were completed to depths ranging from 87.5 m to 123.7 m. KGS (2003) identified three
major bedrock fracture zones in these wells. A shallow fracture zone is encountered slightly below the
bedrock surface at depths of 18 to 30 m. An intermediate fracture zone is found only in Wells No. 1,2 and
6 at a depth of approximately 70 to 80 m (this zone and was observed to yield relatively high volumes of
water during drilling). A deep fracture zone is encountered at depths of 90 to 110 m.

Depth to groundwater in the Barwick production wells ranged from 4.6 m below ground surface (m bgs) to
11.0 m bgs. It is expected that other bedrock wells in the study area have a similar range of depth to
groundwater, although artesian (flowing) conditions have been reported in water wells near wetland
areas. Based on assumed groundwater elevations, regional groundwater flow is assumed to be from
north to south toward the Rainy River (KGS, 2005, Figure 6)?.

KGS (2003) reported high levels of iron, manganese, hardness and total dissolved solids in raw water
samples from the Barwick production wells. Aluminum, alkalinity and dissolved organic carbon also
reported exceeded Ontario Drinking Water Standard guidelines in some samples.

5

The Barwick Drinking Water System was initiated in 1993, with the production wells installed between
1990 and 1992. Until recently, the system has been able to provide suitable water supply for users. The
issues that led to the decision to install and test a new water supply well are summarized below.

1t is assumed that the overburden aquifers have the same regional groundwater flow direction:
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5.1

The Barwick Drinking Water System is operated under Drinking Water Works Permit Number 285-201,
Municipal Drinking Water Licence Number 285-101 and Permit to Take Water (PTTW) Number 1842-
C73LJQ, all issued September 2021.

Drinking Water Works Permit Number 285-201 identifies Well 1, Well 2, Well 4 and Well 5 as the drinking
water sources. Each well is identified as having a submersible pump rated at between 60 L/min (Well 5)
and 189 L/min (Wells 1 and 2) at 41 m TDH. The permit also describes the treatment and distribution
systems in the Barwick Pumphouse.

The PTTW allows for municipal water-takings from Well 1, Well 2, Well 4 and Well 5. Maximum year-round
taking is 90,849 L/day. This rate applies to each individual well and to the system as a whole. Maximum
peak rate for each well is 189 L/minute.

5.2

Well specifications were obtained from Drinking Water Works Permit Number 285-201 and from well logs
(KGS, 2005, Appendix A). The four production wells of the Barwick Drinking Water System are all 150
mm in diameter. Each well was installed with steel casing from ground surface extended through soils
and sealed in bedrock. The remainder of the well below the steel casing is open hole in bedrock. The
table below summarizes well specifications.

Well | Location (UTM Zone 15) | Well Depth | Static Water Level | Casing Length Pump Rating
Easting Northing m m below surface m L/min
1 427496 5389170 93 10.8 10.8 189
2 427560 5389213 87.6 5.8 155 189
4 427522 5388908 122.2 35 12.8 170
5 427489 5388974 123.7 7.5 134 60
5.3

Analytical results show persistent high levels of iron, manganese, hardness and total dissolved solids
(TDS) in raw water samples from the Barwick production wells. KGS (2003) showed multiple
exceedances of Ontario Drinking Water Standard (ODWS) guidelines in raw water samples from Well 1,
Well 2 and Well 5 between 2000 and 2002. Aluminum, alkalinity and dissolved organic carbon (DOC) also
reported exceeded ODWS guidelines in some samples. The table below summarizes the range of
analytical results for these parameters.

well Gsia‘é‘llisn . well 1 well 2 well 5
Iron 0.3 127177 0.61-1.52 0.61-2.76
Manganese 0.05 0.25-0.35 0.02-0.08 0.08-0.20
TDS 500 592-600 710-731 630-770
Hardness 80-100 461-712 568-717 529-615
Aluminum 0.1 0.06-0.37 0.13-1.11 <0.2-0.08
Alkalinity 30-500 474-528 550-578 518-529

DOC 5 2.0-45 1.058 4.0-5.0
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No recent results were available for these parameters. However, of high iron, manganese, hardness and
TDS level are identified as a common problem in Chapple Township water wells. KGS (2005) collected
water samples from ten private water wells in June 2005. Results showed that the majority of wells had
ODWS guideline exceedances for iron, manganese, hardness and TDS.

Note that the above parameters are not identified as health-related contaminants. The 2018 OCWA
Operation Plan summarized raw water characteristics for e.coli and total coliforms from 2017 data of the

four production wells. It showed that e.coli was not detected in any of the wells and total coliforms were
infrequently detected in only one well — Well 5.

5.4

Among other issues, KGS (2003) and KGS (2005) studied the vulnerability of the Barwick wellfield to
potential contamination. KGS (2003) identified a number of potential contaminant sources in the vicinity of
the wellfield, including:

o Abandoned septic system for Village of Barwick School, approximately 30 m southeast of Well 5.
e Water Treatment Plant operations including chemical storage and use.

e Municipal fuel storage (aboveground diesel storage tank).

e Recreational land use in a RV Park and Campground.

e Septic systems at the residence northeast of Municipal wellfield.

¢ Municipal fertilizer and pesticide use.

e Dust control on streets and Highway 11.

e Transformer Station located northwest of the junction of Highway 11 and Barwick Road.
e Gas Station Roseberry Runway.

e Sewage pump-out station.

e Transportation of dangerous goods/spills on Highway 11 and Main Street.

¢ Highway/commercial land use zoning along Hwy. 11.

¢ Industrial land use zoning.

e Septic systems at residences.

e Abandoned domestic use well.

It appears that the Barwick municipal sewage lagoon, approximately 1 km southeast of the wellfield (see
Drawing 1) is not included in this list.
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It is assumed that most, if not all, of these potential contaminant sources still exist. However,
documentation indicates that they have had no significant impact on the wellfield. Detection of total
coliforms in some raw water samples may be attributable to a persistent contaminant source (such as
septic systems or agricultural land use) but monitoring has should this issue to be sporadic and
manageable.

KGS (2005) reported on construction of a FEFLOW and a WhAEM numerical groundwater model to
establish capture zones and contaminant time-of-travel zones around the wellfields. The most crucial
zone is the 50-day zone because 50 days is considered the viability duration of microbial contaminants.
The modelling showed the 50-day time-of-travel zone extending to a radius of approximately 200 m
around the Barwick wellfield. The 2-year time-of-travel zone extends to a radius of approximately 600 m
from the Barwick wellfield and the 10-year time-of-travel zone extends approximately 1 km south (to the
edge of the Rainy River) and approximately 2 km north-northeast of the Barwick wellfield. KGS (2005)
concluded that the Barwick production wells are not groundwater under direct influence of surface water
(GUDI) wells. It recommended implementing a wellhead protection plan based on the modeled capture
zones.

5.5

Limited information was available on the initial well yields of the Barwick production wells. A 1993 study
by KGS Group estimated transmissivity of the wellfield aquifer at 2.9 x 104 m?/second. This was
confirmed by a 2000 short-term pump test of Well 1 (KGS, 2003).

The current PTTW allows each of Well 1, Well 2, Well 4 and Well 5 to be pumped at a maximum of 189
L/minute for 24 hours. Maximum daily taking is 90,849 L. However, KGS (2003) reported that as of
March, 2003, only Well 1 was being pumped on a consistent basis at a rate of 50 L/min for 12 to 18 hours
per day. KGS (2005) described the “actual” operational procedure as alternating pumping between the
four wells at a rate of 50 L/minute for 12 to 18 hours. It is clear from this that the Barwick Drinking Water
System has had issues with well production since at least 2003.

Currently, only Well 4 has being pumped on a consistent basis as of March 2021, and OCWA has noticed
a gradual decrease in pumping rate over the last six months (T. Maurice, OCWA, personal
communication, February 28, 2022). The table below summaries monthly average pumping rates of Well
4 between August 2001 and January 2022.

Date Pump Rate Pump Rate
m3/day L/minute
Aug-21 69.8 48.5
Sep-21 715 49.7
Oct-21 64.6 44.9
Nov-21 62.2 43.2
Dec-21 58.9 40.9
Jan-22 55.7 38.7

The Barwick Drinking Water System undergoes routine maintenance, but details of maintenance and
rehabilitation to the production wells was not available. KGS (2003) reported rehabilitation of production
wells completed by Mel's Well Drilling in 2002. It included:

e Shock chlorination of Wells 2 and 6 in July 2002.
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e Acidification of Well 6 in July 2002.
e Hydraulic fracturing of Well 3 in August 2002.

The acidification of Well 6 involved injecting eighty (80) litres of 30% hydrochloric acid (commercial
muriatic acid) (50% diluted with water) and allowing it to sit in the well for 6 hours before it was pumped
out. Hydraulic fracturing of Well 3 involved introducing pressurized water to the well and maintaining the
pressure for a set period of time. The purpose is to attempt to widen and propagate existing rock
fractures. Results appear to show that neither the acidification nor the hydraulic fracturing had any
significant impact on well performance.

6

Mel’s Well Drilling installed two new test wells in Chapple Township in February 2022 and recently
completed both pump tests and water quality analyses of these wells. Please note that EXP had no
involvement in the siting and construction specifications of these wells, or in the drilling supervision,
sample collection and pump test supervision.

One well was installed north of Highway 11 approximately 1 km east of the Barwick wellfield. The other
well was installed near the intersection of Barwick Road and Steiner Road approximately 3 km north of
the Barwick wellfield. To avoid confusion with the existing production wells, the test well east of the
Barwick wellfield is labeled “Hydro Well,” and the test well north of the Barwick wellfield is labeled “Meck
Well.” Both wells were reportedly installed with steel casings through soils sealed into bedrock, with the
remaining well completed as 15-cm (six-inch) open hole to the bottom of the well. Test well locations are
shown on Drawing 2. MECP Well Records are provided in Appendix A.

The summary below is based on direct communications with T.Maurice, OCWA, between February 15
and March 4, 2022.

6.1

Available information on the two test wells (as provided from the MECP Well Records) is summarized in
the table below.

well Location (UTM Zone 15) | MECP | Well Depth | Soil Depth Statﬂ‘;\)’gl""ter
. . m below
Easting Northing Tag # m m surface
H\X,‘;jlo 428549 5389012 | A227930 44.2 7.6 8.1
Meck Well | 427322 5302182 | A319244 23.2 17.0 9.7
6.2

Pump tests of 72-hour duration were undertaken for both wells. Detailed measurements for the pump
tests are provided in Appendix A and are summarized below.
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The pump test for the Hydro Well was completed between February 22 and 26, 2022. The Hydro Well
was initially pumped at a rate of 15 gallons per minute (gpm) (68.2 L/minute). However, it was assessed
soon after that this rate could not be sustained for the test duration. The rate was lowered to 14 gpm
(63.6 L/minute) after 15 minutes, 13.5 gpm (61.3 L/minute) after 40 minutes, 12.5 gpm (57 L/minute) after
one hour and 12 gpm (54.5 L/minute) after 46 hours. The drawdown measurements suggested that a 12
gpm (54.5 L/minute) pump rate could be sustained for an extended period. However, significant
fluctuations (including >1.5 m drawdowns over short intervals) were recorded even at this rate.

Because of the varied pumping rate, calculations were not completed to estimate transmissivity and yield
of the well. However, a 24-hour water level recovery test was completed. This information was used to
calculate the mean hydraulic conductivity of the bedrock aquifer using the Bouwer-Rice method, which
calculated a mean hydraulic conductivity of 3.8 x 107 m/second. This hydraulic conductivity is within the
range of a fracture-controlled crystalline bedrock aquifer but is very low for a potential small municipal
water supply well.

Preliminary data suggests that he Hydro location does not appear to be any better than the existing
Barwick wellfield in terms of aquifer yield and well supply.

The pump test for the Meck Well was completed between February 28 and March 2, 2022. The Meck
Well was reportedly pumped at a sustained rate of between 38.1 gpm (173 L/minute) and 39.8 gpm (181
L/minute) for the entire 72-hour duration. At the end of pumping, water level had been drawn down from a
static level of 30.3 feet (9.2 m) to 40.1 feet (12.2 m) for a drawdown of less than 3 m over 72 hours. The
well was reported to have recovered just over 2.1 m within 24 hours after pumping was stopped.

Meck Well (pump test)

Time (minutes)
1.00 10.00 100.00 1,000.00 10,000.00
0.200
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The figure above is a semi-logarithmic graph of drawdown versus time for the Meck well. It generally
shows a downward-curving “best-fit” line for the duration of the pumping test. The reason for the
downward curve is unclear; however, it may be speculated that the “drawdown cone” of this pumping well
intersected a barrier boundary that slightly attenuated the potential aquifer yield. This is not unusual for a
bedrock aquifer well and may indicate that the fracture network supplying the Meck well may have a
limited extent.
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Nonetheless, preliminary testing suggests that a new production well at the Meck location could provide a

sustainable water supply for the Barwick Drinking Water System. Water Quality

Water quality results were available for the samples from the Hydro Well and the Meck Well. Results are
summarized in the tables below.

Hydro Well
Parameter ODWS Result Units
M-Alkalinity (pH 4.5) 541 mg/L
Ammonia (as N) 0.77 mg/L
Chloride 250 3.6 mg/L
Nitrate (as N) 10 <0.02 mg/L
Nitrite (as N) <0.01 mg/L
Sulphate 500 54.3 mg/L
True Colour 5 <1.5 TCU
Dissolved Organic Carbon 5 34 mg/L
Escherichia coli 0 0 | CFU/100mL
Total Coliform 0 0 | CFU/100mL
Calcium 111 mg/L
Iron 0.3 0.766 mg/L
Manganese 0.05 0.159 mg/L
Sodium 200 63.4 mg/L
pH 7.38 pH
Total Hardness (as CaCO3) 80-100 461 mg/L
Total Dissolved Solids 500 620 mg/L
Turbidity 5 6.4 NTU
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Results for both the Hydro Well and the Meck Well are similar to results for raw water from the Barwick
production wells, including ODWS guideline exceedances for iron, manganese, total dissolved solids and
hardness.

Meck Well
Parameter ODWS Result Units
M-Alkalinity (pH 4.5) 479 mg/L
Ammonia (as N) 0.26 mg/L
Chloride 250 4.2 mg/L
Nitrate (as N) 10 <0.02 mg/L
Nitrite (as N) <0.01 mg/L
Sulphate 500 152 mg/L
True Colour 5 2 TCU
Dissolved Organic Carbon 5 2.9 mg/L
Escherichia coli 0 0 | CFU/100mL
Total Coliform 0 0 | CFU/100mL
Calcium 115 mg/L
Iron 0.3 1.28 mg/L
Manganese 0.05 0.154 mg/L
Sodium 200 28.8 mg/L
pH 7.52 pH
Total Hardness (as CaCO3) 80-100 525 mg/L
Total Dissolved Solids 500 900 mg/L
Turbidity 5 27.4 NTU

6.3

Both the Hydro Well and the Meck Well appear to be installed in the same type of bedrock (felsic to
intermediate metavolcanic rock) as the existing Barwick production wells. It is assumed that the wells
share similar hydraulic properties, so the modelled capture zones by KGS (2005) should be broadly
applicable to the Hydro Well and the Meck Well.

The Hydro Well is only 1 km east of the Barwick wellfield and appears to share many of the same

potential contaminant sources (see Section 5.4) — with the exception of the municipal diesel storage tank.
Indeed, the Hydro Well is closer to the Barwick municipal sewage lagoon than the wellfield. However, the
lagoon appears to still be at a comfortably safe distance from the 50-day capture zone of the Hydro Well.

The Meck Well is considerably north of the Barwick wellfield. It does not appear to be vulnerable to many
of the potential contaminant source, including the highway corridor, commercial and industrial properties
and the municipal sewage lagoon. However, surficial geology maps appear to show soils to be thinner in
this area, so a production well may be more vulnerable to surface contaminant sources — including private
septic systems and agricultural operations. There also appears to be a small creek to the east of the
Meck site. Preliminary pump test results suggest that the Meck location may have significantly higher
transmissivity than the Barwick wellfield, so the capture zone for a production well may be wider.
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7.1

Decreases in the pumping rates of the Barwick productions wells have led to the investigation of a new
production well installed at another location. However, the reason(s) for the decreased pumping rates are
not well understood. Reductions in the permitted pumping rates, and rotation of pumping locations, has
been implemented as early as 2003, but conditions appear to have gradually worsened to the point where
Well 4 is the only well in current production. Recent data suggests the pumping rate in Well 4 is now
significantly decreasing.

Based on available information, the most likely reasons for the pumping decreases are:
e Blockage and fouling within the production wells.
e Deterioration of the well pumps.
¢ Reduced recharge and gradual dewatering of the source aquifer.

No direct information was available on the well pumps. However, OCWA did confirm regular scheduled
maintenance in the facility. It is assumed that the pumps are regularly inspected, so deterioration of the
pumps is unlikely to be the cause.

Reductions to aquifer recharge are typically attributable to major land development and alteration.
Barwick has not experienced significant development and population growth since the drinking water
system was initiated. There is no other obvious feature or event in the study area that may have impacted
the wellfield, so reduced recharge and gradual dewatering of the source aquifer is unlikely to be the
cause.

Blockage and fouling of the production wells appears to be the most likely explanation. Indeed, high
levels of iron, manganese and hardness are well documented not only in the productions wells but in
many other water wells in Chapple Township. High levels of these parameters often lead to mineralization
and fouling of wells. The Barwick production wells are open holes, so the blockage will not be on well
screens or sand filters. Blockage is probably attributable to mineralization and fouling in the water-
bearing fractures. This type of blockage is difficult to rehabilitate.

7.2

Of the two test locations, the Meck Well location appears to be the superior candidate location for a new
production well. Preliminary pump test results indicate it could provide an acceptable sustained pumping
rate for the Barwick drinking water system. It also appears to be in a location that is less vulnerable to
potential contaminant sources. However, the long-term pump test indicates that the fracture network
supplying the Meck well may have a limited extent. It is unclear whether this would have implications on
water levels during sustained pumping or aquifer recharge.

The Hydro Well location, on the other hand, appears to have a sustained pumping rate no better than the
existing pumping wells and is as vulnerable to potential most contaminant sources as the Barwick
wellfield. However, more study is required to assess the feasibility and viability of both locations.
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It should be stated that EXP has seen no reason to exclude the installation of a new production within the
boundaries of the existing Barwick wellfield. Decreased pumping rates in the production well appear to
be attributable to high natural levels of iron, manganese and hardness (and perhaps other contaminants)
in the raw water. These levels are persistent in water wells throughout Chapple Township. Both the
Hydro Well and the Meck Well were installed in the same bedrock aquifer as the Barwick wellfield, and
preliminary data indicates that the Hydro Well and the Meck Well also has high levels of iron, manganese
and hardness. Installation of a new monitoring well at any of these locations may lead to the same
problems of blockage over time. All else being equal, installation of a well within the existing wellfield
would presumably save some initial cost in connecting to the treatment plant.

Perhaps the most effective strategy will be the operation plan after the well is installed. Routine scheduled
rehabilitation of the well by a contractor with specific expertise in maintenance of municipal water wells
may be very effective in preventing, or significantly delaying, blockages in the well.

7.3

Based on the findings of this study, EXP provides the following recommendations regarding the
installation of a new production well for the Barwick Drinking Water System:

1. Rehabilitation of the existing production wells is unlikely to significantly increase pumping rates,
S0 it is not recommended.

2. Further assessment of the Meck Well site should be completed, including a well vulnerability and
contaminant inventory studies.

3. Consideration should be given on the feasibility of installing a new production well within the exist
Barwick wellfield.

4. A new production well, when installed, should have a larger diameter than the existing 150 mm
dia production wells. A well with diameter of 250 mm or more will have significantly better storage
capacity.

5. Once the new well is installed, routine rehabilitation of the well by a contractor with specific
expertise in maintenance of municipal water wells.

6. Chapple should consider increasing the reservoir capacity of its drinking water system.

7.4

Available information indicates that the existing water wells of the Barwick Drinking Water System have
experienced reduced production due to blockage due to mineral buildup and biofouling. Installation of a
new production well (for example, at the Meck property location, the existing Barwick wellfield or another
location) is expected to result in production wells with the original water production capacity. Production
tests on the completed well allow the pumps to be sized and set to a depth that will maximize pump
efficiency and water production while minimizing energy costs. An efficient well will save costs on
energy costs to produce water, and the well and pump lifetime will be extended significantly.
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In addition to the above:
e Increasing the Barwick Drinking Water System reservoir capacity; and,
e Regularly scheduled maintenance and rehabilitation of the production wells,

Will also introduce improved efficiencies. Both of these initiatives will save costs on energy costs to
produce water, and the well and pump lifetime will be extended significantly.

8

The information presented in this report is based on information provided by the client. This type of limited
investigation is designed to provide information to support an overall site assessment of the current
environmental conditions of the Site. The findings cannot be extended to other portions of the Site.

Achieving the objectives stated in this report has required us to arrive at conclusions based upon the
information presently known to us. No investigative method can completely eliminate the possibility of
obtaining partially imprecise or incomplete information; it can only reduce the possibility to an acceptable
level. Professional judgment was exercised in analyzing the information obtained and in the formulation of
the conclusions. Like all professional persons rendering advice, we do not act as absolute insurers of the
conclusions we reach, but we commit ourselves to care and competence in reaching those conclusions.

It should also be noted that current environmental guidelines and regulations are subject to change, and
such changes, when put into effect, could alter the conclusions and recommendations noted throughout
this report.

The conclusions and recommendations noted throughout this report reflect Site conditions with respect to
the environmental condition of the Site at the time of monitoring and sampling. It is possible that
unexpected environmental conditions may be encountered on the Site, which have not been explored
within the scope of this site assessment summary. Should such an event occur, EXP should be notified in
order that we may determine if modifications to our conclusions are necessary.

This report was prepared by EXP for the exclusive use of the client. Any use which a third party makes of
this report, or any part thereof, or any reliance on or decisions to be made based on it, are the sole
responsibility of such third parties. EXP Services Inc. accepts no responsibility for damages, if any,
suffered by any third party as a result of decisions made or actions based on this report.
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9 Closure

We trust this report is satisfactory for your purposes. Please do not hesitate to contact the undersigned if
you have any further questions or comments.

Yours truly,

EXP Services Inc.

/ / [Original signed by]
_/_4‘:/; 3//; ',“/-;’

Perry Sarvas, P.Geo. Jeff Newman
Project Manager Environmental Technician
Earth & Environmental Earth & Environmental
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TESTMARK Laboratories Ltd.

Committed to Quality and Service

CERTIFICATE OF ANALYSIS

Client: Ty Maurice Work Order Number: 455911
Company: Ontario Clean Water Agency - North West PO #:

Region
Address: 54B Memorial Ave., Regulation: None

Thunder Bay, ON, P7B 322 Project #:
Phone: (807) 938-5067 DWS #:
Email: tmaurice@ocwa.com Sampled By: Kyle Gibbs
Date Order Received:  2/24/2022 Analysis Started: 2/24/2022
Arrival Temperature: 15°C Analysis Completed: 3/3/2022
WORK ORDER SUMMARY

ANALYSES WERE PERFORMED ON THE FOLLOWING SAMPLES. THE RESULTS RELATE ONLY TO THE ITEMS TESTED.

Ground water/test well 1731280 Ground Water None 2/23/2022 2:10 PM

METHODS AND INSTRUMENTATION
THE FOLLOWING METHODS WERE USED FOR YOUR SAMPLE(S

e == S == S—

Alkalinity (A1.0) Thunder Bay Determination of Alkalinity by Titrimetry Modified from APHA-2320B
Ammonia Water (A42) Thunder Bay Determination of Ammonia/Ammonium in Water Modified from EPA 350.1
Anions Water (mg/L by IC) (A5) Thunder Bay Determination of Anions in Water by lon Chromatography Modified from SW846-9056A
Colour, True (A26) Thunder Bay Determination of Colour by Spectrophotometry Modified from SM 2120 C
DOC Water (A55.1) Thunder Bay Determination of Dissolved Organic Carbon in Water Modified from SM-5310 C
EC/TC/Back by MF on DC (A10) Thunder Bay Determination of E. coli and Total Cs)gfﬁgjsi;n water by Membrane Filtration on Modified from MOE E3407
Field pH (R112) Thunder Bay Client Supplied Field Determination of pH of Water Field Test
Field Temp (R113) Thunder Bay Client Supplied Field Determination of Temperature of Water Field Test
ICPMS Reg. Water (A13) Garson Determination of Metals in Water by ICP/MS Modified from SW846-6020A
pH of Water (A2.0) Thunder Bay Determination of Water pH by lon Selective Electrode Modified from APHA-4500H+ B
Date of Issue: 03/03/2022 16:17 1131 Central Avenue, Unit #2, Thunder Bay, ON, P7B 7C9 Page 10f 5

Phone: (807) 333-0921 Fax: (807) 333-0924 Web: www.testmark.ca



TESTMARK Laboratories Ltd.
Committed to Quality and Service

CERTIFICATE OF ANALYSIS

Ontario Clean Water Agency - North West Region Work Order Number: 455911

I I S F

Reg. Hardness (A13) Garson Determination of Total Hardness Modified from APHA-2340B
TDS (A27) Thunder Bay Determination of Total Dissolved Solids in water by gravimetry Modified from SM-2540
Turbidity (A21) Thunder Bay Determination of Turbidity by Nephelometry Modified from APHA-2130B
REPORT COMMENTS
[Lot#2121
This report has been approved by:
. /',.—\_’-H_/
Adam Tam, M.Sc.
Laboratory Director
Date of Issue: 03/03/2022 16:17 1131 Central Avenue, Unit #2, Thunder Bay, ON, P7B 7C9

Page 2 of 5
Phone: (807) 333-0921 Fax: (807) 333-0924 Web: www.testmark.ca age<o



TESTMARK Laboratories Ltd.

Committed to Quality and Service

Ontario Clean Water Agency - North West Region

WORK ORDER RESULTS

Ground water/test well

Sample Description

Sample Date 2/23/2022 2:10 PM

Lab ID 1731280

3.6 0.2

Chloride

Nitrate (as N) <0.02 0.02
Nitrite (as N) <0.01 0.01
Sulphate 54.3 0.3

Sample Description Ground water/test well

Sample Date 2/23/2022 2:10 PM

Lab ID 1731280

<15
True Colour [<1.5] 1.5
Ground water/test well

Sample Description

2/23/2022 2:10 PM

Sample Date

Lab ID 1731280

Field Parameters MDL
Field pH 7.23 N/A
Field Temp 9 N/A

CERTIFICATE OF ANALYSIS

Units

mg/L
mg/L
mg/L
mg/L

Units

TCU

Units

pH
°C

Work Order Number: 455911

Date of Issue: 03/03/2022 16:17

1131 Central Avenue, Unit #2, Thunder Bay, ON, P7B 7C9
Phone: (807) 333-0921 Fax: (807) 333-0924 Web: www.testmark.ca

Page 3 of 5



TESTMARK Laboratories Ltd.

Committed to Quality and Service

Ontario Clean Water Agency - North West Region

Sample Description Ground water/test well
Sample Date 2/23/2022 2:10 PM

Lab ID 1731280
Ammonia (as N) 0.77 0.01
Dissolved Organic Carbon 34 0.4
M-Alkalinity (pH 4.5) 541 2
pH 7.38 N/A
Total Hardness (as CaCO3) (Calc.) 461.0 0.1
- 6.4
Turbidity 6.5] 0.1

Sample Description Ground water/test well
Sample Date 2/23/2022 2:10 PM

Lab ID 1731280
_-

Calcium 111000

Iron 766 20

Manganese 159 1

Sodium 63400 1000

CERTIFICATE OF ANALYSIS

Units

mg/L
mg/L

mg/L as
CaCo03

pH
mg/L

NTU

Units

ug/L
ug/L
ug/L
ug/L

Work Order Number: 455911

Date of Issue: 03/03/2022 16:17

1131 Central Avenue, Unit #2, Thunder Bay, ON, P7B 7C9
Phone: (807) 333-0921 Fax: (807) 333-0924 Web: www.testmark.ca

Page 4 of 5



TESTMARK Laboratories Ltd.

Committed to Quality and Service

CERTIFICATE OF ANALYSIS
Ontario Clean Water Agency - North West Region Work Order Number: 455911
Sample Description Ground water/test well
Sample Date 2/23/2022 2:10 PM
Lab ID 1731280
Escherichia coli CFU/100mL
Total Coliform 0 1 CFU/100mL

Sample Description Ground water/test well
Sample Date 2/23/2022 2:10 PM

Lab ID 1731280
Total Dissolved Solids mg/L
LEGEND

Dates: Dates are formatted as mm/dd/year throughout this report.

TC: Total Coliforms.

MDL: Method detection limit or minimum reporting limit.

[ ]: Results for laboratory replicates are shown in square brackets immediately below the associated sample result for ease of comparison.

Quality Control: All associated Quality Control data is available on request.

Field Data: Reports containing Field Parameters represent data that has been collected and provided by the client. Testmark is not responsible for the validity of this data which may be used in subsequent calculations.
Sample Condition Deviations: A noted sample condition deviation may affect the validity of the result. Results apply to the sample(s) as received.

Reproduction of Report: Report shall not be reproduced, except in full, without the approval of Testmark Laboratories Ltd.

. . 1131 Central Avenue, Unit #2, Thunder Bay, ON, P7B 7C9
Date of Issue: 03/03/2022 16:17 : , , ON, Page 5 of 5
ale otissue Phone: (807) 333-0921 Fax: (807) 333-0924 Web: www.testmark.ca ageso



d V-TM-GEN-2021-6.6

TESTMARIK Laboratories

Committed to Quality and Service GENERAL CHAIN OF CUSTODY FORM Page of
Please use our Drinking Water Chain of Custody Form for regulated drinking water samples

REPORT TO: ) INVOICE TO: (if different from Report) . PROJECT INFORMATION:
Client: Ontario Clean Water Agency - North West Region Client: . TM Quote #:
Address: 574B Memorial Ave., Address: ‘ - [Client P.O. #:
Thunder Bay, ON., P7B 3Z2 1 Client Project #:
Contact: Ty Maurice Contacl;
Email: TMaurice@ocwa.com Emall
Phone: 807-938-5067 Fax: Phone: Fax:
REPORTING/INVOICING FORMAT TURN AROUND TIME (TAT)* ANALYSIS REQUESTED Z
[OFax [Emal ] Mail (] Micro Only Rush ~ [1ASAP & G z <[
QC DATA REPORTED (] 1 Business Day  [] 2 Business Days zZ | g ) E E ;
[ Yes [ONo | [0 3Business Days Standard g i a _g % r
SAMPLE DISPOSAL DUE DATE: TL\M\" U?J Ol o & E Q
* T ™M = =
[ Hold Dispose [ Return Prlorrarrangements must be made for 2 LL'i g 8 =z & & ||
SAMPLING B lels|Z] |2lE]5 o s | B3
SAMPLE DESCRIPTION 2 |Z2[P|d|m|O|®|[O|V w0 q !
DATE MATRIR This Will Appear On The Report S|als5|o|2|5]|2|5|o|x a g
ey T!ME i (This ppear On The Report) z |G £|z|2|f|%|8|al|s E ] [‘:’ s|
Fob 2} 224~ | 14:[0 GW | Gromd weder /dest wel) 4 [x [ xx]x{x{x{x{x{x]x]x]| [#Fa J7C y
L GW—~ A7 : X A& LA
: =z
/
{
|
l
}
|
#*Matrix;  B=Blota, GW=Groundwater, O=O0Il, P=Paint, S=Soll, SL=Sludge, ‘ [JO.Reg. 1563 [] O.Reg. 406 Bulk [] O.Reg. 406 SPLP‘Léach.ate »
SW=Surface Water, W=Water, WW=Wastewater, SD=Sediment . Table [J1 [J2/2.1 [133.4 D441 (654 e, 774 D881 901
9 [Jindustrial / Commerclal  [] Residential / Parkland / Institutional  [_] Agricultural
[[] High Concentrations Expected =} g
g P < [] Groundwater  [] Coarse Soll [_] Fine Soil [] Surface [} Subsurface
g [Jo.Reg. 558 [1Pwao [JMISA []CofA [JMDMER [JODWS []None
COMMENTS/FIELD NOTES: Sewer Use: [] Sanitary [] Storm  Municlpality:
4 g [] other:
),/\)L\ % ‘2 ]C’\ ‘ ‘|Relinquished to Testmark By (Signature) Date Time
Sampled By %/ . Date Time P) :
ke Cuw Rl 0 fho R
Received By Date Time RGQQW.Q@-'@!:T,., mar BY e
L:

7 Margaret Street, Garson, ON, P3L 1E1 » 705-693-1121 (P) « 705-693-1124 (F) » customer.service@testmark.ca
1335 Riverside Drive, Timmins, ON, P4R 1A6 ¢ 705-531-1121 (P) ¢ 705-531-1125 (F) o timmins@testmark.ca

|“ ”"l"lll“"""II“I“ ”"”I" 6820 Kitimat Road Unit #1, Mississauga, ON, L5N 5M3 ¢ 905-821-1112 (P) » 905-821-2095 (F) e mississauga@testmark.ca
1470 Government Road, Kirkland Lake, ON P2N 3]1 o 705-{642-3361 (P) o 705-642-3222 (F) o kirkland.lake@testmark.ca

1131 Central Ave., Unit 2 Thunder Bay, ON P7B 7C9 o 807-333-0921 (P) ¢ 807-333-0924 (F)  thunder.bay@testmark.ca
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TESTMARK Laboratories Ltd.

Committed to Quality and Service

CERTIFICATE OF ANALYSIS

Client: Ty Maurice Work Order Number: 456436
Company: Ontario Clean Water Agency - North West PO #:

Region
Address: 54B Memorial Ave., Regulation: None

Thunder Bay, ON, P7B 322 Project #:
Phone: (807) 938-5067 DWS #:
Email: tmaurice@ocwa.com Sampled By: Kyle Gibbs
Date Order Received: ~ 3/3/2022 Analysis Started: 3/3/2022
Arrival Temperature: 13°C Analysis Completed: 3/10/2022
WORK ORDER SUMMARY

ANALYSES WERE PERFORMED ON THE FOLLOWING SAMPLES. THE RESULTS RELATE ONLY TO THE ITEMS TESTED.

test well 1733071 Ground Water None 3/2/2022 10:52 AM

METHODS AND INSTRUMENTATION
THE FOLLOWING METHODS WERE USED FOR YOUR SAMPLE(S

e == S == S—

Alkalinity (A1.0) Thunder Bay Determination of Alkalinity by Titrimetry Modified from APHA-2320B
Ammonia Water (A42) Thunder Bay Determination of Ammonia/Ammonium in Water Modified from EPA 350.1
Anions Water (mg/L by IC) (A5) Thunder Bay Determination of Anions in Water by lon Chromatography Modified from SW846-9056A
Colour, True (A26) Thunder Bay Determination of Colour by Spectrophotometry Modified from SM 2120 C
DOC Water (A55.1) Thunder Bay Determination of Dissolved Organic Carbon in Water Modified from SM-5310 C
EC/TC/Back by MF on DC (A10) Thunder Bay Determination of E. coli and Total Cs)gfﬁgjsi;n water by Membrane Filtration on Modified from MOE E3407
Field pH (R112) Thunder Bay Client Supplied Field Determination of pH of Water Field Test

Field Temp (R113) Thunder Bay Client Supplied Field Determination of Temperature of Water Field Test

ICPMS Reg. Water (A13) Garson Determination of Metals in Water by ICP/MS Modified from SW846-6020A
pH of Water (A2.0) Thunder Bay Determination of Water pH by lon Selective Electrode Modified from APHA-4500H+ B

1131 Central Avenue, Unit #2, Thunder Bay, ON, P7B 7C9 Page 10f 5

Date of Issue: 03/10/2022 16:58
ate otlssue Phone: (807) 333-0921 Fax: (807) 333-0924 Web: www.testmark.ca



TESTMARK Laboratories Ltd.
Committed to Quality and Service

CERTIFICATE OF ANALYSIS

Ontario Clean Water Agency - North West Region Work Order Number: 456436

I I S F

Reg. Hardness (A13) Garson Determination of Total Hardness Modified from APHA-2340B

TDS (A27) Thunder Bay Determination of Total Dissolved Solids in water by gravimetry Modified from SM-2540
Turbidity (A21) Thunder Bay Determination of Turbidity by Nephelometry Modified from APHA-2130B

REPORT COMMENTS
[Bactilot 2121

This report has been approved by:

Kasandra Flynn
Laboratory Director

. . 1131 Central Avenue, Unit #2, Thunder Bay, ON, P7B 7C9
Date of Issue: 03/10/2022 16:58 : , , ON, Page 2 of 5
aleotissue Phone: (807) 333-0921 Fax: (807) 333-0924 Web: www.testmark.ca agezo



TESTMARK Laboratories Ltd.

Committed to Quality and Service

CERTIFICATE OF ANALYSIS
Ontario Clean Water Agency - North West Region Work Order Number: 456436
WORK ORDER RESULTS
Sample Description test well
Sample Date 3/2/2022 10:52 AM
Lab ID 1733071
Chloride mg/L
Nitrate (as N) <0.02 0.02 mg/L
Nitrite (as N) <0.01 0.01 mg/L
Sulphate 152.0 0.3 mg/L
Sample Description test well
Sample Date 3/2/2022 10:52 AM
Lab ID 1733071
True Colour TCU
Sample Description test well
Sample Date 3/2/2022 10:52 AM
Lab ID 1733071
Field pH 7.43 pH
Field Temp 16.6 N/A C
Date of Issue: 03/10/2022 16:58 1131 Central Avenue, Unit #2, Thunder Bay, ON, P7B 7C9 Page 3 of 5

Phone: (807) 333-0921 Fax: (807) 333-0924 Web: www.testmark.ca



TESTMARK Laboratories Ltd.

Committed to Quality and Service

Ontario Clean Water Agency - North West Region

Sample Description test well
Sample Date 3/2/2022 10:52 AM

Lab ID 1733071

e N
Ammonia (as N) 0.26 0.01
Dissolved Organic Carbon 29 0.4
M-Alkalinity (pH 4.5) 479 2
pH 7.52 N/A
Total Hardness (as CaCO3) (Calc.) 525.0 0.1
Turbidity 27.4 0.1

3/2/2022 10:52 AM
Lab ID 1733071

_-
Calcium 115000
Iron 1280 20
Manganese 154 1
Sodium 28800 100

Sample Descripti test well
3/2/2022 10:52 AM

Sample Date

Lab ID 1733071

Escherichia coli [0]

CERTIFICATE OF ANALYSIS

Units

mg/L
mg/L

mg/L as
CaCO3

pH
mg/L
NTU

Units

ug/L
ug/L
ug/L
ug/L

Units

CFU/100mL

Work Order Number: 456436

Date of Issue: 03/10/2022 16:58

1131 Central Avenue, Unit #2, Thunder Bay, ON, P7B 7C9
Phone: (807) 333-0921 Fax: (807) 333-0924 Web: www.testmark.ca

Page 4 of 5



TESTMARK Laboratories Ltd.

Committed to Quality and Service

CERTIFICATE OF ANALYSIS
Ontario Clean Water Agency - North West Region Work Order Number: 456436
Lab ID 1733071
Total Coliform CFU/100mL

[0]

Sample Descriptiol test well
Sample Date 3/2/2022 10:52 AM

Lab ID 1733071
Total Dissolved Solids mg/L
LEGEND

Dates: Dates are formatted as mm/dd/year throughout this report.

TC: Total Coliforms.

MDL: Method detection limit or minimum reporting limit.

[ 1: Results for laboratory replicates are shown in square brackets immediately below the associated sample result for ease of comparison.

Quality Control: All associated Quality Control data is available on request.

Field Data: Reports containing Field Parameters represent data that has been collected and provided by the client. Testmark is not responsible for the validity of this data which may be used in subsequent calculations.
Sample Condition Deviations: A noted sample condition deviation may affect the validity of the result. Results apply to the sample(s) as received.

Reproduction of Report: Report shall not be reproduced, except in full, without the approval of Testmark Laboratories Ltd.

ICPMS Dustfall Insoluble: The ICPMS Dustfall Insoluble Portion method analyzes only the particulate matter from the Dustfall Sampler which is retained on the analysis filter during the Dustfall method.
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Committed o Quallty and Servioe GENERAL CHAIN OF CUSTODY FORM Page of
Please use our Drinking Water Chain of Custody Form for regulated drinking water samples
REPORT TO: INVOICE TO: (if different from Report) PROJECT INFORMATION:
Client: Ontario Clean Water Agency - North West Region Client: TM Quote #:
Address: 574B Memorial Ave., Address: Client P.O. #:
Thunder Bay, ON., P7B 372 Client Project #:
Contact: Ty Maurice Contact:
Email: TMaurice@ocwa.com Email:
Phone: 807-938-5067 Fax: Phone: Fax:
REPORTING/INVOICING FORMAT TURN AROUND TIME (TAT)* ANALYSIS REQUESTED g L ABORATORY USE 'ONLY
[JFax Email ] Mail [] Micro Only Rush [JASAP 1% 8 ? g WORK ORDER MBER
QC DATA REPORTED [ 1 Business Day  []2 Business Days z| s 3 = T |&® g
[ Yes CINo [ 3 Business Days  [¥] Standard % = u 8 s ::-: E
= O [=% o
SAMPLE DISPOSAL DUE DATE:™ [y (¢ 3 = L{ a - % 7
] Hold Dispose [] Return * Prlo:arrangements must be made for % Q‘J, ﬁ § @ é‘ i % E g *
SAMPLING o |lw|lcl" TlElS @) a S EIE:
ey SAMPLE DESCRIPTION S [(Z|B|la|m|L PR nlk q 9 |g =8 :
(mmfm TIME h (This Will Appear On The Report) z|&|L(212]|21ZI8]|8]%|L]8 o =8 Temp | Btl. Type Lab ID
Mok 2 ok [ 0 GW | Test  well 4 | x| x| x| x| x| x]x]|x|[x]x]|x fv> [16-6 415 ‘Q(}v 173%07]
200
Cy
:&ﬁ 5 i /ey Ve
" COGCUN
**Matrix: B=Biota, GW=Groundwater, O=0il, P=Paint, S=Soil, SL=Sludge, O O.Reg. 153 O 0.Reg. 406 Bulk O 0O.Reg. 406 SPLP Leachate
SW=Surface Water, W=Water, WW=Wastewater, SD=Sediment = Table [11 [J2/2.1 [13/3.1 [14/4.1 [15/5.1 [16/6.1 [17/7.1 [18/8.1 [19/9.1
. . S [ Industrial / Commercial ~ [] Residential / Parkland / Institutional ~ [] Agricultural
[[] High Concentrations Expected = /\ E
4 . \-—— ,,\]\< \(X g \ \ S [] Groundwater  [[] Coarse Soil []Fine Soil [] Surface [] Subsurface
C : @ |[JO.Reg. 558 [1PWQO [IMISA [JCofA [IMDMER []ODWS []None
COMMENTS/FIELD NOTES: % |sewer Use: [] Sanitary []Storm  Municipality:
[] other:
Relinquished to Testmark By (Signature) Date Time
Sampled By L\, / Date _ Time Shipped By s Shipping Reference
le Gy moch 2 092 | 10T A LS 53500 7 3983
Received By Date Time Received at Testmark By : Date Time _
O /e (98 i 2o .

7 Margaret Street, Garson, ON, P3L 1E1

S
e 705-693-1121 (P) » 705-693-1124 (F) « customer.service@testmafK.ca

1335 Riverside Drive, Timmins, ON, P4R 1A6 ¢ 705-531-1121 (P) e 705-531-1125 (F) ¢ timmins@testmark.ca

6820 Kitimat Road Unit #1, Mississauga, ON, L5N 5M3 e 905-821-1112 (P) » 905-821-2095 (F)  mississauga@testmark.ca

1470 Government Road, Kirkland Lake, ON P2N 311 e 705-642-3361 (P) o 705-642-3222 (F) e kirkland.lake@testmark.ca
1131 Central Ave., Unit 2 Thunder Bay, ON P7B 7C9 e 807-333-0921 (P) » 807-333-0924 (F) » thunder.bay@testmark.ca































MEL'S WELL DRILLING - PUMP TEST

WELL OWNER

DATE

SIZE OF ORFICE

LOCATION

STATIC LEVEL

SIZE OF PIPE

TIME

ELAPSED
TIME

DEPTH TO
WATER

PUMPING
RATE

REMARKS

63 ho

360

90

L4np

420

4o

1O he

480

40

11 he

540

40.)

Td he

600

~0.]

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1 Day

1560

1680

1800

1820

2040

2160

2280

2400

2520

2640

2760

2880

2 Days
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'MEL'S WELL DRILLING - PUMP TEST

weLL owNer ChgfP DATE ~ SIZE OF ORFICE
LocaTiont Mek SHR stamic Level 4 he KRcourry  size OF PIPE
ELAPSED DEPTH TO PUMPING
TIME TIME WATER RATE REMARKS
0 “101\ (ﬂ\[’ 350\
0.5 138 9 The 2594
1 38 | X hp 354
2 3% Qhe S G
3 374 KhO 39
4 31 Nhpe 3%
5 37,4 1A he v i i |
6 314 13hr | 347
7 3718 Mhe | 346
8 371X I She 3¢.4
9 378 1o he 3¢
10 315 17T ho 34|
15 371 I8 \O 34
20 37K 14 h 33.4
25 LA Dheo 12 3.1
30 RYAS AN W | 334
35 37,9 RN 379
40 315 A3nhp | 334
50 37.5 A n 33,3
! L\/\ 80 37 "'\
75 373
90 37.4
105 374
Ah" 120 L
135 37|
150 37\
165 37
3h 180 37\
195 3(93
210 36
205 3G
Lhp 240 36\
9 hr 300 i P




