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v AGENDA

c COMMITTEE OF ADJUSTMENT

- "N Wednesday, October 16, 2024, 4:00 PM
R Corporation of The Township of Edwardsburgh Cardinal
Council Chambers, Spencerville Ontario

Indigenous Land Acknowledgement: The Township of Edwardsburgh Cardinal is situated on
traditional territory of Indigenous peoples dating back countless generations, which is rich in history
and home to many First Nations, Métis and Inuit people today.

As a Township, we have a responsibility for the stewardship of the lands on which we live, work and
play, and today, this meeting place is still home to Indigenous people, and we are grateful to have the
opportunity to work on and call this land home.

1. Welcome and Introductions
2. Disclosure of Pecuniary Interest or Conflict of Interest & the General Nature Thereof
3. Review and Discussion of Minor Variance for 27 David Street

a. Proposal Details
b. Public Comments

C. Committee Review and Decision
4, Decision on Minor Variance

5. Adjournment
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Committee: Committee of Adjustments

Date: October 16, 2024

Department: Community Development

Topic: Application for Minor Variance A-02-24 (Broniszeski)

Purpose and effect: The purpose of the application is to obtain relief from the provisions
of section 6.1.2 of the Township’s Zoning Bylaw 2022-37 for two lots within the
Residential Second Density (R2) zone. The application proposes to permit a reduced lot
size of 0.094 hectares for the proposed severed and retained lots where the minimum lot
size is 0.4 hectares. The effect of the application would be to fulfill a condition of consent
B-38-23, which received conditional approval by the consent granting authority.

Background: The subject land is a 0.193 hectare through lot at 27 David Street in the
Village of Spencerville. A severance application was conditionally approved by the
consent granting authority on August 16, 2023. The application will create a new 0.094
ha lot with frontage on Charles Street and a 0.099 ha retained lot on David Street.

A hydrogeological study was submitted with the severance application to review water
guality and quantity at the site in support of a reduced lot size in the R2 zone. As a
condition of severance approval, the applicant must enter into a development
agreement with the Township to implement the recommendations of the
hydrogeological study for the new lot and obtain relief from the zoning bylaw to permit a
smaller lot size.

The hydrogeological study was prepared by Kollaard Associates in October 2022. The
study determines that a well constructed on the new lot will provide sufficient water
guantity for domestic use for a residential dwelling. In regards to water quality, the study
finds that the water is hard by water treatment standards; the total dissolved solids may
be present above the aesthetic objective in the future well; and iron and sulphides also
measured high. The report provides recommendations for treatment of each concern.

The study also recommends that future well construction should conform with the
recommended construction in the Thomson report from 2005 that was supported
through the MOE report from 2020;
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e well should be cased to a depth of at least 25 to 32 metres; AND
e the annulus of the well shall be sealed using suitable grouting and sealant for its
entire length to the ground surface.

Subject to Council approval, the development agreement will include the
hydrogeological assessment report and require the property owner to comply with the
report’s recommendations. The agreement would be registered on title and apply to all
future owners of the land.

Policy Implications: In considering an application for minor variance, the Committee
must determine if the application meets the following 4 tests, as provided by section 45
(1) of the Planning Act.

Is the application minor in nature?

The application proposes a lot size of 0.094 hectares where the minimum lot size for
lots in the R2 zone on private or partial services is 0.4 hectares. The lot has a suitable
building envelope for a dwelling on partial servicing and the size is consistent with the
adjacent lots. Any impact to neighbouring properties and future development on the lot
is expected to be minor.

Is the application desirable for the appropriate development or use of the land, building
or structure?

The proposal allows appropriate intensification within the Spencerville settlement area,
allowing a future dwelling to be constructed on the land.

Does the application maintain the general intent and purpose of the zoning bylaw?

A minimum lot size ensures that a property can be developed and used as intended
with appropriate setbacks. Where development will be on private or partial services, the
lot size needs to be large enough to provide appropriate servicing.

Future development will be on partial services with municipal sewer and private water.
Available water quality and quantity has been assessed through a hydrogeological
assessment. The lot is a sufficient size to support the existing dwelling on the retained
land and future development on the severed lot while meeting required setbacks.

Does the application maintain the general intent and purpose of the official plan?

In section 3.1 of our official plan, the Township seeks to encourage more concentrated
residential and commercial growth and development in the Settlement Policy Areas.
Further, the Plan tells us that the Township will promote intensification and
redevelopment of vacant or underused sites within the Settlement Area.
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Section 7.1.1.1 of our official plan gives a minimum lot size of 0.4ha but permits a
smaller lot size for lands within the Settlement Policy Area. An amendment to the Plan
approved in March this year added the following clause to section 7.1.1.1:

Notwithstanding the minimum lot area of generally 0.4 hectares, where any new
lot is proposed to be less than 1.0 hectare and requires partial or private
servicing, a hydrogeological assessment and terrain analysis may be required, to
demonstrate that the lot can be adequately serviced for the long-term to the
satisfaction of the Township.

The proposed reduced lot size meets the general intent and purpose of the official plan.

Financial Considerations: The applicant has submitted the required fee to the
Township for the minor variance, in accordance with the Planning Fees Bylaw 2022-40.

Recommendation: That Committee approve minor variance application A-02-24 to
permit a reduced lot size of 0.94ha for the severed and retained lots of consent
application B-38-23.

Community Development Coordinator
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EC EDWARDSBURGH CARDINAL

File Number: A-02-24

NOTICE OF APPLICATION FOR
Minor Variance —s. 45(1) U Permission —s. 45(2)

Name of Committee: Township of Edwardsburgh Cardinal Committee of Adjustments
Application Submitted by: Ed Broniszeski
Property Location: 27 David Street, Spencerville
LT 5 S/S DAVID ST, 5 N/S CHARLES ST PL 40 EXCEPT PT 3, 15R9446; PT
BRUCE ST PL 40 CLOSED BY PR145570, PT 16 & 17, 15R9446;

PUBLIC HEARING - Committee of Adjustments

Date: October 16, 2024
Time: 4:00 p.m.
Place: Council Chambers,
18 Centre Street, Spencerville Ontario, KOE 1X0

Purpose and Effect of the Proposed Application:

The purpose of the application is to obtain relief from the provisions of section 6.1.2 of
the Township’s Zoning Bylaw 2022-37 for two lots within the Residential Second Density
(R2) zone. The application proposes to permit a reduced lot size of 0.097 hectares for
the proposed severed and retained lots where the minimum lot size is 0.4 hectares. The
effect of the application would be to fulfill a condition of consent B-38-23, which has
received conditional approval by the consent granting authority on August 19, 2023.

Other Applications: Severance File No. B-38-23

Additional information regarding the application will be available to the public for
inspection at the Township office Monday to Friday from 8:30 a.m. to 4:30 p.m.

If you wish to be notified of the decision of the Committee of Adjustments in respect to the
proposed variance, you must make a written request to the Township of Edwardsburgh
Cardinal c/o: Wendy Van Keulen, PO Box 129, 18 Centre St, Spencerville, ON KOE 1X0 or
by email at wvankeulen@twpec.ca

Page 4 of 48



mailto:wvankeulen@twpec.ca

Public Hearing: You are entitled to attend this public hearing in person or you may be
represented by counsel or an agent to give evidence about this application. Signed, written
submissions that relate to an application shall be accepted by the Secretary-Treasurer
before or during the hearing of the application above and shall be available to any
interested person for inspection at the hearing.

Failure to Attend: If you do not attend this public hearing it may proceed in your absence
and, except as otherwise provided in the Planning Act, you will not be entitled to any further
notice in the proceeding.

Notice of Decision: A certified copy of the Decision, together with a notice of the last
day for appealing to the Ontario Land Tribunal shall be sent, not later than 10 days from
the making of the decision, to the applicant, and to each person who filed with the
Secretary-Treasurer a written request to receive notice of the Decision.

Dated at the Township of Edwardsburgh Cardinal this 3rd day of October, 2024.

Wendy Van Keulen

Secretary-Treasurer of the Committee of Adjustments
Township of Edwardsburgh Cardinal

PO Box 129

18 Centre Street

Spencerville ON KOE 1X0

Tel: 613-658-3055 x 101

KEY MAP:

Subject Land
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File No.

A-07-74

1

Q(Mlnon VARIANCE-s.45(1) [ | PERMISSION —s. 45 (2)

The undersigned hereby applies to the Committee of Adjustmentforthe .............cciiviiiiiininn.e.

'OMSh p 0’{ EdeGISbe.?h. .CCU"C‘I I(l@rl ..................... under section 45

(name of municipality)

of the Planning Actfor relief, as described in this application, from By-law No.ZaZZ ’%’) . (as amended).
NAME OF OWNER A NAME OF AGENT (if applicant is an agent authorized by the owner)
RDansizesl
ADDRESS ADDRESS

21 Qal.d Siceed @\&Xﬁﬁ)
Soencerville, O\ 10

TELEPHONE

OFFICIAL PLAN - current designation of the subject land:

erreSerterent e Hettlenceat Tolicy freo
Residential Second Densty (D)

ZONING BY-LAW - current zoning of the subject land:

202 -37
mmnaumn \a¥ size 1n RO G AW

RELIEF - nature and extent of relief from the zoning by-law:

e gmo\\c( oy <ze

REASON why the proposed use cannot comply with the pravisions of the zoning by-law:

Size & \a¥ dees not meet minimum_size. vequitements

LEGAL DESCRIPTION of subject land (such as the municipality, concession and lot numbers, registered plan and lot numbers, reference plan and part
numbers and name of street and number):

Plan 40 P+ Lt S includes RP; 1ARAMA G Tads Mot ) ]

Note: See reverse of page 3 for details of sketch required.

DIMENSIONS OF LAND affecte%g 3
Severed 59 Q9. A 0.09 o ( hacees
Frontage Depth: Area:
Tevned: 22.50 2 0 .0F % (:Q40cres)

ACCESS - Access to the subject land is by:

0 Provincial highway 0 Municipal road - seasonal

P\ Municipal road - year round O Right-of-way

O Other public road (SPECIY) .. .o.vvureerineresinirirsrninnorniss 0 water
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Civil e Geotechnical o

Kollaard Associates Structural » Environmental »
Engineers Hydrogeology
210 Prescott Street, Unit 1 (613) 860-0923
P.O. Box 189

Kemptville, Ontario KOG 1J0 FAX: (613) 258-0475

REPORT ON
HYDROGEOLOGICAL
STUDY
PROPOSED RESIDENTIAL LOT SEVERANCE
27 DAVID STREET

SPENCERVILLE, ONTARIO

Submitted to:
Ed Broniszeski
27 David Street

Spencerville, Ontario
KOE 1X0

DATE October 28, 2022
DISTRIBUTION

1 digital copy Ed Broniszeski
1 digital copy Kollaard Associates Inc. 220996

///7 Professional Engineers Authorized by the Association of Professional Engineers

Ontario of Ontario to offer professional engineering services.
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Civil ¢ Geotechnical o

KOI laard ASSOCiateS Structural e Environmental e
Hydrogeology e

Engineers

210 Prescott Street, Unit 1 (613) 860-0923

P.O. Box 189

Kemptville, Ontario KOG 1J0 FAX: (613) 258-0475
October 28, 2022 220996

Ed Broniszeski
27 David Street
Spencerville, ON
KOE 1X0

RE: HYDROGEOLOGICAL STUDY
PROPOSED RESIDENTIAL LOT SEVERANCE
27 DAVID STREET
SPENCERVILLE, ONTARIO

Kollaard Associates Inc. was retained by Mr. Ed Broniszeski to undertake a hydrogeological and
terrain study for a proposed residential lot severance with frontage on Charles Street in Spencerville,
Ontario (Key Plan, Figure 1).

It is understood that it is being proposed to sever one residential lot of 0.09 acres, which is currently
vacant. The retained parcel consists of about 0.09 hectares and is occupied by a single residence.
It is identified as 27 David Street. A Lot Development Plan is provided as Figure 2.

The purpose of the severance is to allow single family dwelling on the proposed severed lot that is
to be serviced by a well and the existing municipal sewer. It is understood that all residential
dwellings within 500 metres are serviced by sanitary sewer, with the exception of the rural
properties that are located on the opposite side of the South Nation River.

This report consists of an evaluation of the water quality and quantity for the existing well on the
property.

The assessment was carried out on an existing drilled well to ensure that the water quality and
quantity is acceptable using the following guidelines; Ministry of the Environment, Conservation and
Parks (MECP) Guideline D-5-5 and the Ontario Drinking Water Standards, Objectives and
Guidelines (ODWSOG).

HYDROGEOLOGICAL STUDY

Background

A bedrock geology map for the site area indicates the bedrock at the site consists of dolostone and
sandstone of the Beekmantown Group.

The surficial geology map indicates that the proposed severed lot is located within an area of glacial
till. Most of the well records for the area wells indicate that there is between 0 and 2 metres of
overburden, consisting of glacial till or sand and clay.

/// Professional Engmeers Authorized by the Association of Professional Engineers

Ontario of Ontario to offer professional engineering services.
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® Hydrogeological and Terrain Study
Ed Broniszeski 27 David Street, Spencerville, Ontario

October 28, 2022 -2- 220996

A review of topographical information from the Province of Ontario online mapping indicates that the
site topography is sloped towards the south of the proposed severed lot.

No well record was available for the existing drilled well at 27 David Street. The well depth was
measured to be about 59.8 metres, and the casing was indicated by the owner to extend to about
30.5 metres deep. The static water level measured at the day of the test was about 7.43 metres.

The well record and Certificate of Well Compliance for the test well and area well records are
provided herein as Attachment A.

Area Well Records

It is understood from information provided by the owner that the well that services the existing
dwelling was installed when the municipal sanitary system was put into place. The well was
constructed with recommendations from a private well and sewage system study completed by MS
Thomson and Associates in 1984. A review of three other well records also installed at this time
was carried out. The well records are provided (Attachment A). The depths of the wells are
indicated to be between 61 and 70 metres, obtaining water from a dolomite aquifer. Test pumping
rates were between 19 and 45 litres per minute. Recommended pumping rates were between 15
and 38 litres per minute. Overburden thickness was between 1.8 and 2.1 metres of sand or clay.
The wells had 31.1 metres of casing. Specific capacity was between 0.3 and 0.8 litres per minute
per metre of drawdown.

A review of eleven area well records constructed not due to the installation of the municipal sanitary
system was also carried out. The well records are provided (Attachment A). The depths of the wells
are indicated to be between 12 and 55 metres, obtaining water from a limestone aquifer. Test
pumping rates for the area wells were 24 to 76 litres per minute. Recommended pumping rates were
between 11 and 46 litres per minute. One well record indicated no overburden. In the other ten well
records, overburden was identified as between 0.6 to 2.0 metres of {ill, topsoil, sand or clay. All area
wells had between 4.0 to 9.5 metres of casing below the ground surface. Specific capacity for area
wells is between 5 and 1050 litres per minute per metre of drawdown.

The test well is considered to be representative of the expected well yields based on other area wells,
specifically those installed due to the municipal sanitary system.

Review of MECP Report

A review of the MECP Potable Well Water Quality Survey for the Village of Spencerville, dated
November 6, 2020, was carried out as a part of this report. The MECP report details an investigation
completed in 2020 regarding water quality and bacteria contamination in Spencerville, and focuses on
a subject property at 32 David Street.

This report contains recommendations on well construction in Spencerville, based on a previous
report from 1985, due to poor water quality (from shallow contamination sources) particularly with
regards to bacteria and sewage impacts from the private sewage systems. The recommended well
construction was that wells should be cased to depths exceeding 25 to 32 metres. The 2020
sampling by the MOE indicated that fewer of the deeper cased wells (2 of 9 wells) had adverse
bacteria results compared to some 6 of 9 wells with short casing lengths where some 67% had
adverse bacteria results. The MOE indicated the following based on their 2020 well water sampling
results:

Civil - Geotechnical <« Structural « Environmental - Hydrogeology
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® Hydrogeological and Terrain Study
Ed Broniszeski 27 David Street, Spencerville, Ontario

October 28, 2022 -3- 220996

Well owners with wells not conforming to the recommendations provided by Thompson
(1985) and with chronic adverse water quality issues could also consider obtaining the
services of a licensed well contractor to replace their existing well with one that is cased into
the deeper less vulnerable aquifer. It should be noted that this recommendation is not a
guarantee that potable water will be obtained; however, it would be expected to reduce the
vulnerability (magnitude and frequency of adverse water quality) of the water supply and
those recommendations provide above should still be followed. It should also be noted that
the deeper bedrock units may produce water with elevated concentrations of iron and/or
sulphur and additional treatment may be required to address them.

The well that was sampled does comply with the recommendations of the Thompson report. As such,
it is highly recommended that the future well servicing the severed lot should also be constructed
similarly.

Water Quantity

A pumping test was carried out on October 14, 2022, on the existing drilled well at the retained lot
on the subject property (27 David Street).

The testing consisted of a 6 hour duration pumping test. During the pumping test, water level
measurements were made on a regular basis to monitor the drawdown of the water level in the well
in response to pumping and water levels were monitored at one minute intervals using a pressure
transducer. Hourly field water quality readings were recorded for the water temperature, pH, total
dissolved solids (conductivity) and turbidity. After the pump was shut off, the recovery of the water
level in the well was measured until about 95% recovery of static water level had been achieved or
for 24 hours.

The well was pumped for about 360 minutes at a pumping rate of about 30 litres per minute. Over
the course of the pumping test, the water level in the well dropped 0.31 metres in response to that
rate. At the end of pumping, 100 percent recovery of the total drawdown in the static water level
created during pumping was measured after about 13 minutes.

The pumping test drawdown and recovery data and plots for TW1 are provided as Attachment B.
The drawdown and recovery data provided were measured with reference to the top of the well
casing at the test well location.

The pumping test data for the test well was analyzed using the method of Cooper and Jacob
(1946). Although the assumptions on which these equations are based are not strictly met, this
method provides a reasonable estimate of the aquifer transmissivity.

Transmissivity was calculated using the following relationship:

230
47ds
where Q is the pump rate, m*/day

ds is the change in drawdown over one time log cycle, m
T is the transmissivity, m*day

Based on the pumping test drawdown data, the transmissivity of the aquifer is estimated to be
about 395 m?day. Based on the recovery data from the pumping test, the transmissivity is

Civil * Geotechnical <« Structural < Environmental -+ Hydrogeology
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@ Hydrogeological and Terrain Study
Ed Broniszeski 27 David Street, Spencerville, Ontario

October 28, 2022 -4- 220996

estimated to be about 132 m?day. The aquifer parameters, such as transmissivity, can be
determined more accurately by using a higher flow rate and a longer duration to establish hydraulic
boundaries for the aquifer. The pumping rate and duration that were used were sufficient to confirm
that the well yield is sufficient for the proposed use.

Based on the data obtained during the six hour pumping test, it can be concluded that the well is
capable of sustaining a short term yield of at least 30 litres per minute. During the course of the
pumping period, less than 1 percent of the available drawdown in the test well was utilized, based
on an estimated pump depth of 56 metres and the static water level recorded the day of the
pumping test (7.43 metres). The specific capacity of the well based on the pumping rate used is 81
litres per minute per metre of drawdown.

The typical residential peak demand rate is 22.5 litres per minute for a five bedroom dwelling. It is
considered that the pumping rate used was sufficient to meet peak residential demands.

Based on the above noted assessment of the test well and what is known about the aquifer from
adjacent wells, it is considered that future wells constructed in the same aquifer (to similar depths)
on the proposed severed lots will provide sufficient water for domestic use for a residential dwelling.

Water Quality

During the pumping test, hourly field readings of pH, temperature, turbidity and total dissolved solids
(conductivity) were recorded.

The results of the chemical, physical and bacteriological analyses of the water samples obtained
from the test well are provided in Attachment C. A summary of the water quality measured in the
field are provided as Table I, Water Quality Measurements for Test Well.

Groundwater samples were prepared and preserved in the field using appropriate techniques.
Chlorine residuals were measured prior to obtaining water samples for lab submission and free
chlorine was measured to be zero. The water samples were submitted to Eurofins Environmental
Laboratory in Ottawa, Ontario, for the chemical, physical and bacteriological analyses listed in the
MECP guideline entitled Procedure D-5-5, Technical Guideline for Private Wells: Water Supply
Assessment, August 1996.

The water quality as determined from the results of the analyses is acceptable. The water meets all
the Ontario Drinking Water Standards, Objectives and Guidelines (ODWSOG) health and aesthetic
parameters tested for at the test well except for hardness, hydrogen sulphide, turbidity, iron and
TDS. Sodium is above the medical advisory level of 20 milligrams per litre for those who require a
sodium reduced diet. The sodium level is about 57 milligrams per litre. When sodium levels exceed
20 mg/l, the local Medical Officer of Health should be informed so that the information can be
relayed to local physicians.

Hardness

The water is considered to be moderately hard by water treatment standards. Water with hardness
above 80 to 100 milligrams per litre as CaCO0j; is often softened for domestic use. The hardness at
the well is 417 to 420 milligrams per litre, which is considered poor but tolerable. Treatment using
ion exchange water softeners is effective to reduce hardness.

Water softening by conventional sodium ion exchange may introduce relatively high concentrations
of sodium into the drinking water, which may contribute a significant percentage to the daily sodium

Civil = Geotechnical < Structural < Environmental - Hydrogeology
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Hydrogeological and Terrain Study

Ed Broniszeski 27 David Street, Spencerville, Ontario
October 28, 2022 -5- 220996

intake for a consumer on a sodium restricted diet. Where ion exchange water softeners are used, a
separate unsoftened water supply could be used for drinking and culinary purposes.

Iron

Iron was measured at a level of 2.20 to 2.28 mg/l, compared to the aesthetic objective of 0.3 mg/l.
Excessive iron levels may cause brown or black discolouration of laundry and fixtures, affect the
taste and colour of water, and iron precipitation in pipes and hot water tank can also promote the
growth of iron bacteria. For iron levels of up to 5.0 mg/L, a manganese greensand iron filters (or
other proprietary iron filter) is effective in removing iron from the water supply.

Turbidity

Turbidity at the well was initially recorded at less than 5 NTU (during the first two hours of the
pumping test), which is acceptable for groundwater at the point of consumption. However, turbidity
became elevated and even increased between about three six hours (8.0 and 20.6 NTU). The
elevated turbidity measured in the field during the test was likely due to the iron deposits in the well
casing and the agitation of the well surfaces created during the pumping test. Given the depth of
well casing, there is significant well surface and the iron in the water and in the casing could
contribute to the turbidity.

The lab based turbidity measurements for the three and six hour samples were 14.6 and 24.8 NTU,
respectively. This is consistent with the field readings and also higher due to the presence of iron
which can cause turbidity to exceed due to precipitation that occurs as the water sample changes
temperatures and is exposed to air during storage and transportation prior to the laboratory
sampling.

Water treated through an iron filter is expected to meet the required turbidity levels of less than 5
NTU in the treated water. It is considered that the untreated water has a turbidity level of less than
5 NTU (based on the first two hours of water tested using field equipment) and that treatment to
reduce iron will also cause the turbidity to be less than 5 NTU in the treated water.

Sulphide

Sulphide was measured at levels of 0.09 and 0.12 mg/L as hydrogen sulphide, compared to the
aesthetic objective of 0.05 mg/L. Excessive sulphide levels may produce black deposits on pipes
and fixtures and black stains on laundered items. The sulphide can be removed using the same
manganese filter that is needed for iron reduction. Proprietary filters for iron and sulphide removal
as well as manganese greensand filters are effective at reducing sulphide levels of up to 1.0 and
2.5 mg/L.

Total Dissolved Solids

Total dissolved solids (TDS) were elevated above the aesthetic objective of 500 mg/l, about 607 to
610 mg/l. The Ryznar Stability Index (RSI) and Langelier Saturation Index (LSI) were calculated for
both water samples. The RSI values for the water samples were 6.81 and 6.67 for the three and six
hour samples, respectively. The LSI values for the water samples were 0.32 and 0.44 for the three
and six hour samples, respectively. RSI values less than 6 indicate that the scale potential
increases and values greater than 7 indicate that a calcium carbonate formation does not lead to a
protective corrosion inhibiting film. In this case, the water is mildly scale forming and not corrosive.
Positive values for LS| indicate that scale can form and calcium carbonate precipitation may occur,
while values close to zero indicate borderline scale potential. In this case, the LSI values are
positive, indicating borderline scale potential. Combined with the RSI values, it is likely that the
water is slightly scale forming and is not corrosive. According to the Support Document for the
Ontario Drinking Water Standards, Objectives and Guidelines (ODWSOG), the palatability of
drinking water with a TDS level less than 500 mg/l is generally considered to be good. The effect of
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Ed Broniszeski 27 David Street, Spencerville, Ontario

October 28, 2022 -6- 220996

elevated TDS levels on drinking water depends on the individual components, which are principally
chlorides, sulphates, calcium, magnesium and bicarbonates. Depending on which parameters are
elevated, TDS exceedances can include hardness, taste, mineral deposition or corrosion. In this
case, the water samples had high hardness. Sodium and chloride are both well within the aesthetic
objectives and are unlikely to significantly affect the taste of the water. Hardness generally
increases the mineral deposition. However, in this case, the water is not indicated to be scale
forming. Based on the above noted information, it is considered that treatment to reduce hardness
will reduce the potential for scale forming as it affects TDS.

Total Coliforms
The water samples obtained after 3 and 6 hours of pumping on October 14, 2022 both had total
coliforms of 4 counts/ 100 mL with E. Coli and faecal coliforms absent.

MECP Procedure D-5-5 states the following with regards to total coliforms:

While the stated ODWS for Total Coliforms is 0 counts per 100 ml of sample, it is
recognized that the objective had been set as an indicator of inadequate
disinfection within the distribution systems associated with water works. For
private water wells not subject to approval under the OWRA, the MOEE and
Health Units have historically used the limit of <5 counts per 100 ml in the
absence of a chlorine residual as indicating acceptable water quality.

As the total coliforms were within the wells allowed for existing wells and E. Coli was absent, the
presence of total coliforms is considered acceptable. The owner was informed and
recommendations were provided to test at least quarterly for bacteria through the public health unit.

RECOMMENDATIONS

The following is recommended for the construction of the future well to service the proposed severed
lot with frontage on Charles Street:

e The well construction should conform with the recommended construction in the Thomson
report from 2005 that was supported through the MOE report from 2020, as follows:
> well should be cased to a depth of at least 25 to 32 metres; AND
> the annulus of the well shall be sealed using suitable grouting and sealant for its
entire length to the ground surface.

The following should be considered for expected water quality and well construction for the future well
on the severed lot.

e The water is considered to be hard by water treatment standards. Water with hardness
above 80 to 100 milligrams per litre as CaCO0j; is often softened for domestic use. The
hardness at the well is ~420 milligrams per litre. Treatment using ion exchange water
softeners is effective to reduce hardness. Water softening by conventional sodium ion
exchange may introduce relatively high concentrations of sodium into the drinking water,
which may contribute a significant percentage to the daily sodium intake for a consumer on
a sodium restricted diet. Where ion exchange water softeners are used, a separate
unsoftened water supply could be used for drinking and culinary purposes. Sodium level in
the untreated water is 57 mg/L, which is above the 20 mg/l medical advisory limit and well
within the aesthetic objective of 200 mg/L. When sodium levels exceed 20 mg/l, the local
Medical Officer of Health should be informed so that the information can be relayed to local
physicians.

Civil = Geotechnical =+ Structural < Environmental -« Hydrogeology
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Ed Broniszeski 27 David Street, Spencerville, Ontario
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Total dissolved solids (TDS) may be present above the aesthetic objective of 500 mg/l in the
future well. It is likely that the water is slightly scale forming. According to the Support
Document for the Ontario Drinking Water Standards, Objectives and Guidelines
(ODWSOGQG), the palatability of drinking water with a TDS level less than 500 mg/l is
generally considered to be good. There is no treatment recommendation for TDS.
Treatment to reduce hardness will reduce scale potential associated with elevated TDS.

Iron was measured at between 2.2 and 2.28 mg/L, compared to the aesthetic objective of
0.3 mg/L. Sulphide was measured at a level of 0.09 to 0.12 mg/L, compared to the aesthetic
objective of 0.05 mg/L. Excess iron and sulphide levels may produce coloured deposits on
pipes and fixtures and stains on laundered items. It also produces an unpleasant taste and
odour. Both iron and sulphide may be reduced using manganese greensand filters or other
proprietary filter at iron levels up to 5.0 mg/L and sulphide levels of up to 1.0 to 2.5 mg/L.

We trust this letter provides sufficient information for your purposes. If you have any questions
concerning this letter, please do not hesitate to contact our office.

Regards,

Kollaard Associates Inc.

'ﬂsﬁ 172022\,

T

T

D

Colleen Vermeersch, P. Eng.

Attachments: Table | Summary of Hourly Field Water Quality
Figure 1 Key Plan
Figure 2 Site Plan Sketch

Attachment A Well Records
Attachment B TW1-Pumping Test Data
Attachment C TW1-Laboratory Water Testing Results

Civil + Geotechnical < Structural < Environmental < Hydrogeology
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October 14, 2022 220996
TABLE |
FIELD WATER QUALITY MEASUREMENTS
FOR TEST WELL 1
Time Since Pumping | Temperature | pH Turbidity | Total Dissolved | Conductivity | Free
Test Started (°c) (NTU) Solids (uS) Chlorine
(min) (ppm) (ppm)
60 10.4 6.84 4.81 515 1034 0.00
120 10.8 7.18 4.61 498 996 -
180 11.3 7.35 8.05 488 966 -
240 11.8 7.43 15.0 476 950 -
300 11.4 7.60 13.2 481 960 -
360 12.1 7.58 20.6 490 978 -
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KEY PLAN FIGURE 1
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Kollaard Associates
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@ Hydrogeological and Terrain Study
Ed Broniszeski 27 David Street, Spencerville, Ontario

October 28, 2022 220996

ATTACHMENT A

MECP AREA WELL RECORDS

Civil * Geotechnical < Structural « Environmental e« Hydrogeology
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The Ontario Water Resources Commission Act

ONTARIO WATER

el KW (0120151 WATER WELL RECORD | rsouvets comsson
i, L L dmebodi1e
6

ounty Township, Village, Town or City.. Edwardsburgh =

Con..... ... . Lot Part 27 . . Datecompleted 1. 0oCT ... .. .64 .

(day month year) T

ress . Sopencarville, Ontario. ... . .. .

Casing and Screen Record Pumping Test
Inside diameter of casing ... 6 ‘3/16" e Static level 20 feet . .
Total length of casing 13 feet . Test-pumping rate 5% G.P.M.
Type of screen None . e Pumping level . . 35 feet
Length of screen . . . T e Duration of test pumping . ... L hour
Depth to top of screen ” . Water clear or cloudy a-t end of test . Gl ear
Diameter of finished hole 6" Recommended pumping rate 3. . . . GPM
with pump setting of. 35 feet below ground surface
Well Log Water Record
Overburden and Bedrock Record i F}‘gm T }'to wll)ﬁclilt 1\1\(;1:)43121(1:5) I%}TSSﬁ,f s;lléfff
- found . sulphur)
Grey li.ucstons 0 40 38 - fresh
. \
For what purpose(s) is the water to be used? . . House = Location of Well N
______________________________ i In diagram belqw show distances ¢f well fromf
Is well on upland, in valley, or on hillside?,H.i.ll.s.id.e. road and lot L. it telaortl by :2%11:

Drilling or Boring Firm . J «Ba. Dufresne & Co. Ltd.,.

s/ AN 21
I "7

o .....A014 Maitland Ave., .. Y
Address.. . ... OTTAWA S5 Onte ’
............................................................................................................. 300
Licence Number. . 1807 )
Name of Driller or Borer. .. R, Leniel ... ¥ :‘q

~
Address..................... Iron3ide, CQuabec. ... [:] 1o @ \>h
Date. .5 October, 19647) . ' / ] I
________________________________ ESA doh Womed , . s

(Signature Sl ; Jor} i M"(S

Form 7 10M-62-1152

OWRC COPY
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GROUND WATER BRANCH
R\ ‘ . ) A Ve
L%‘rMI[IZIIIIIIIE 4 : ’f"-’go
[ ZJF.LNI 31 ,%
2 N e3Ed 4
L T T T N I ONTARIO WATER

Elev. |§IR 0451110 ONTARIO RESOURCES COMMISS)
=) Ll—"&—L,,
Bas'mC |\3&/ﬂ/ | ;M’ The Water-well Drillers -Act, 1954

=07 L Department of Mines

Water-Well Record
ip, Village, Town or mwd&:mm&/m

Village, Town or Gity) g VY

A
ddress ... /@Kﬂé&éﬁfkﬁrﬁ. ..........................

Date completed /1 é / / j /7 i

(day) (month) (year)

Pipe and Casing Record Pumping Test

Casing diameter (8) ......c.cccersrenns c:\f.:‘.‘fﬂ ‘ ......................... Statie level / 5/ /‘ZZ/ g
Length (s) ‘;y ¢ AZ/’ Pumping rate .../ 062 /4/»’/ 284 ﬁ

Type of SCreen .....cccveereservens $ Pumping level .. ¥4 L m——

Duration of test \f ........... {.(/W .............................

Length of screen

Well Log Water Record

Depth (s) Kind of water

From To at which No. of feet
7 ) fresh, salty,
Overburden and Bedrock Record . w:: ::S ) water rises (o : ;l lphur{

ﬁ_jamgv / Q 6‘-/ _ 65 H7 %Zﬁé/{,
aonuifleva A0 Y K 7

Pl

Location of Well
In diagram below show distances of well from

Is water clear or cloudy ?.... 44k, road and lot line. Indicate north by arrow.
Is well on upland, in valley, or on hﬂlside?.W. /V 0 f} TH ,/

Drilling firm .:
Address ...

Name of Driller .xei.lvidiniiotimmmtont.
AdAYeSS ovvrioensiiiivimivesnnnd i

A
Licence Number..........a.. &

I certify that the foregoing
statements of fact are true.

4
4

DaW;..Z ........... ,./,Z%dé/ /&arfu\,

Signature of L}y‘mee

Form §
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WATER RECORD [51] CASING & OPEN HOLE RECORD 2 ’ 438 it
= w
WATER FOUND KIND OF WATER 18510€ wALL BERTH - FEEY w!l INUHES FEET
Ar - FEET M MATER A THiCESs I s i OC "MATERIAL ARD TYPE DEFTH 10 TOP ®
_ — | incuis AR & ) S er aaa |10
¥ v 0 rresk 3 Osuiewun - L al / Jor scnecn
2 g saury 4 DOMiNERALS oM 1 Osreed & 1548 | FLer
6 Dsas 1 2 OGaLvanizeo
CEO rresn 3 Osocenun " 3Dcnncazrs . /O D
g q ! g il ;gg:::nr::ol.z PLUGGING & SEALING RECORD
]
& Doas T
15 20-23 DLPTH SET AT FEET (CEMENT GROUT
5 24 | BsteEL MATERIAL AND TYPE
I223 ) 1 [y FRESH : gsl::::x:s | 2 OGALvANIZED Y ROM T 0 LEAD PACKER E7C 1
J 5— 2O say ogf 3 Oconcrere O /0
— |2 Ooren Hove A O;?-u u.ar /‘
X320 4 ) rresw 3 Osueuur 27 |5 Oeuastic | /
1 O sauy & gQlineRas D opry— = 7730 o [T
& m “2 gﬁuumx:n | /6 o
30-33 3 TCsuipHur 3 Uconcreve \ g 9 Q T
v O rResw 7 Emu:an f 4 epen HoLE 3929 “'“::“I
2 O sATY g s OpLasTic i
T
PUMPING TEAT METHOD 10 [ PURPING RATE 1114 | DURATICN OF PLUP NG
gz;l\ LOCATION OF WELL
15-16 1718 -
' z O BaILER oPM l nauRS 3 Q MiNy
STATIC e Leve [35 T | B PumrinG l-\‘l]DILAI(;F:AM acho]w ?HDNWQ:TIS‘:N‘}\ERSRSF WELL FROM ROAL AND
- LEVEL PUMPING z [ RECOVERY Le7 NDYCATE ¥ w
» (=T 2223 | 15 MinuTES | 30 MinuTES 65 WIS 50 MnuTEs { I:
w 6-28 2331 32-34 3537
=30 /7 /9 /% ‘
s e 170 oo py - o /70 e [ &
Z IF FLOWING 38-41 | PUMP INTAKE SE’ AT WATER AT END OF TEST g
= | GIVE RATE "E
o /7@ O crear K cLouoy
s GPM Feer| ! 2 = L P QO
S | REcauuenven Pumr Tvre RECOMMENDED 43-45 |RECOMMENDED o-a3 | ® v
= Punp PunrinG QJ% a
0O suaLow [ oeep SETTING /70 FEET |RATE Gru ) % - _%
koss Q‘ﬁ’ | ” ) IH ] 3
FINAL 1 [( WATER SUPPLY s (0 ABANDONED INSUFFICIENT SUPPLY ( 8
2 O @BSERVATION WELL, s 00 ABANDONED POOR QUALITY é - \'\6
STATUS 2 O TebT Hole 7 O UNFINISHED L
.=
OF WELL « O RECHARGE WeLL O DEWATERING —+
el i uuou{GVIc s O coMMERCIAL 3
@ O stock s O MuNICIPAL
WATER 3 O 1RRIGATION 1 O PusLIC SUPPLY
USE a O INCUSTRIAL 8 [ COOLING OR AIR CONDITIONING
~
O orHer s O wNoT useD :é
+ 3
57
v [0 CABLE ToOL « O BorING j N H Q [e)
METHOD z [0 ROTARY ICONVENTIONAL) 2 O oiamono bl u Gr_\')e < ~
OF 3 O ROVARY IREVERSE) s O JETTING \ﬂ \'
CONSTRUCTION| « O rotary iain) s O oRIVING _SPQ AC €T U\ _ 1
s X AIR PERCUSSION O oiceine O otHer PO L -4 “m - |
A L 7
NAME OF WELL CONTRACTOR WELL CONTRACTOR'S oAta adhald ﬁu'm- / s7u DATE RECEIVED 631 |mo
Q LICENCE NUMBER > | sounce OCT i 1 1991
a
gl Solash wWel Oci\ling [FFF 2|2 i d
- Annu QO |oare oF INsePecTION INSPECTOR
B ) i
5 Soy J0F 3 Tese i ]
E NAME OF WELL TECHNICIAN ‘ WELL TECHNICIAN'S D [wemanns =
LICENCE N w
: 25y
= Tod o Ye g usmoe /~O o CSS.ES
O | stenaTure oF TECHBICIARYONTRACTOR SUBMISSION DATE w .
— L
W-&N;)__\A___C\»\_ 11O
4
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Rl fpow 10 5 TMATERIAL AND TYPE ’3521:»:“;2”1:» a1aa | K
"3 v O rFREsH 3 Dsuipwun ™ 7 n' |
2 O sary 4 OMinerats 1oty Dsreec 118, | FEET
| 6 Ocas 8 y 2 Ssuumun
7 ] 3 OconcreTe O o
| *BL e 3 By 2 |igornioie PLUGGING & SEALING RECORD
m 3 O sty g6 4 SMINERALS s Opiastic -
T 1710 ”» 20.23 DEFTHSET AR FEET ! ICEMENT GROUT
20-13 ‘Q rREdn 3 []su._,.nu. % Y} ! g::is:m“n TRoM | o MATERIAL AND TYPE | (10 packen Erc )
4 OMINERALS 2
‘ [m] SA Ty Dars 3 DconcreTe O
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2 [ SALTY g Ogas s OpLastic |
PUMPING [£ST METHOD 18 | PUNPING RATE 14 | DURKTION OF PUmMPInG
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o
s p— ﬁo ceer| v Ociear 2 5 cLoupy
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Ontario Ministry of Well Tag Ni B OZEIE2 relow) Well Record

the Environment Regulation 903 Ontarlo Water Resources Act

Instructions for Completing Form )¢ ﬂg S]B; L page___ of ___

For use in the Province of Ontario only. This document is a permanent legal document. Please retain for future reference.

All Sections must be completed in full to avoid delays in processing. Further instructions and explanations are available on the back of this form.
Questions regarding completing this application can be directed to the Water Well Management Coordinator at 416-235-6203.

All-metre measurements shall be reported to 1/10t of a metre.
Please print clearly in blue or black ink only.
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= il Final waggr leypi end | 3 2 C,‘ 3 &
| [_]Ptastic[] Concrete of pumpiig L
| | | Galvanized etres %)
B L Racommended pump| 4 [B, 91 4 ~
Steel i
D teel [ |Fibreglass ]_|Shallo p ® —
[_]Plastic[] Concrete Recommend 5 - 5 —
| "|Galvanized | depth. metres
Screen Recommegf r‘\f'mp 10 - 10 —
Outside | gygq| EFIhraglassl Slot No. (litres/mi L 5] ~
diam |— + If flgwing give rate - - —
[ Plastic [ Concrete 20 20
After test of well yield, water was Y i : (iitres/min) % ~ [25] ~
> || Galvanized
Clear and sediment free (- [l pdumplng discontin- 30 = 30 —
ued, give reason.
] Other, specify . | No Casing or Screen 40 - 40 -
50 - 50 -~
i ¥ ~ ["]Open hale
Chlorinated ‘*Yes [INo | l 0| 0|
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[] Cable Toal Rotary (air) [] biamond [ Digging
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Water Use
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Stock [[JCommercial [J Not used _
[] Irrigation [IMunicipal [[] Cooling & air conditioning Audit No. Date Well Compleled
Final Status of Well Z 38136 Wﬁg’m
Water Supply [ Recharge well [ Unfinished [[] Abandoned, (Other) | [ Was the well owner's information Date Delivered a
[] Observation well [] Abandoned, insufficient supply ~ [[] Dewatering | |package delivered? [ |Yes [ JNo Qd i
[] Test Hole [] Abandoned, poor quality [] Replacement well
Well Contractor/Technician Information Ministry Use Only
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P .
fﬁfﬂw‘\ G‘Jﬂ 301 / 7 = A ] n ) 4 11 I
//5(\/ f .w\v‘l’\.t‘? f7‘ "L( // IQC‘/] 7‘/&‘/‘ /‘Vl l 7(\{:./ }n 7\ ét f
>p/;n,/ L e Clene  Blech }Qﬁ‘/v'ﬂqr e L& 154, 5
Hole Diameter Construction Record Test of Well Yield
Depth Metres | Diameter Inside ) wall Depth Metres Purpping test methg! Draw Down Recovery
From To |[C diam Material thickness Time|Water Level| Time |Water Level
ﬁ / . centi centimetres From ] To L ,'yf min| Melres | min| Melres
/J‘ { 25| Uy . Pump intakelset. Static Lf K L/— &/‘
asing (metres) Level c 1
i Pumping rate - 1 1
leel Fibreglass
< %f':l ‘ICL%]C gl l 6, / (iitres/min) ({ &L
z asli oncrele - ' F
\__Water Record I 2\ [(Galvanized .« Y o i Duration of pumping | 5 [Yf, &4 [ 2 |4,
riound 7 ind of Water, ol p— hrs +. min| j
(NV Meties / Listed | Jrbisies Final waler levelend | 3 [({ L7 3 ﬁ% Z\
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O [Jsatty [AMinerals [Jcalvanized - - dme" es "
A ecommended pump —_—
D C?th ----------- []Steel [JFibreglass type. 4 2. LP'- S
[ Erésh ] Sulphur ) |~ []Shallow ff]Deep)
Cigas ly [ Minerals [JPtastic ] Concrete Recommended pump | g — 5 —
[JOther: | “]Galvanized depth. metres .
1T o TRk BT Qutaber | Screen Recommended pump | 19 [ ~ 10 .
z rate. e =
Ou_lsnde [(Jsteel [Fibreglass Slat No. {Itresimif) 15 - 1o
ol [(JPtastic {"|Concrete Mijring give rate - | 20 - 20 £
After test of well yield, water was = ' (litres/min) 25 - 25 -~
MClear and sediment free [T Galvanized f pumping discontin- | 30 = 3 -
i - ued, give reason. =
] Other, specify No Casing or Screen . | ~ 40 ~
50} = 50| -
i i A Open hole
Chlorinated Q(-Yes N O 1 60 | ~ 60 | —
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Final Status of Well Z 5 5 7 O 5 }%7 wa |ﬂbﬁ
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Log of Overburden and Bedrock Materials (see instructions)

'General Colour Most common material Other Materials General Description E::erglr: "4[‘%’95
p)”ou"l TD’/) gt"t / 5 {) /r ‘Z‘v
2oy Wnesdoue Blact Dalio ¢ L ¢ ¢
67/#\—/// Uinm=Stegr Hlach Do |ong e _ . ¢ 13%. 7

Hole Diameter Construction Record Test of Well Yield
Depth Metres | Diameter Inside ] Wall Depth Metres Pumping test method | Draw Down Recovery
From Centimetres diam Material thickness ID (/) Time|Water Level| Time |Water Level
C K 25 41 i centimatres From To L min| Metres | min| Melres
. 7 Pump intake uat Static| 6
Casing (metres) ﬂ Level LI(T q }
I[¢Steel [JFibreglass F;U"'F'/'ng rate - 1 il4, &
5 tres T
15\ [JPtastic ] Concrete R y ﬂ' &r ’5 {litres/min) L{-\f/’ _ _
~ _ Water Record rz)‘ ((lcaivanized t Hlrafion o puEpmg. 2 |, 7 2 L‘Fr (—)
zlal }\%rt}%s /" Kind of W"’}”/ [steel [JFibreglass = Iv:: :Iev len:im
inal i
[JFresh [ gliphur [JPtastic[ ] Goncrete of pum, 0 f 3 Lf A S Lf
[ salty Minerals [JGavanized H . = drnetres o
ecommended pump s
~~~~~~~~~~~~~~ [JSteel [JFibreglass pe. 4 L'fr t =
[1Shallow [ Deep|
[JPlastic{_] Cancrete Flecomm ndeg bump | 5 L) / 5 —
[(Jcalvanized depth. fetres t
""""""" Screen Recommended pump | 19 [ — 10 —
rate.
Ou_lslde Dsteel DF(’bveglass ! slot No. (Iltreym n) 15 = 15 =
diam Blastis G i If flowing give rale - | 2 ~ 20 —_
i rele
After test of well yield, water was j aslie[ ]Canere (litres/min) 25 —_- 25 -
X Clear and sediment free [Jcalvanized i 1 pumping discontin- | 30 = 30 =
. — ued, give reason.
("] Other, specify No Casing or Screen 40 — 40 -
50 1 50 | *
Chlorinated | [JOpen hole |
inate XTYes ONo | 60 | - 60 | <

Plugging and Sealing Record H’Annular space [ ] Abandonment

Location of Well

e of Well lechwc‘an (last ni(me first name)

Well Technician’s Licence No.
a,L/¢ S - / [

Depih sel at - Melres : p Volume Placed In diagram below show distances of well from road, lot fine, and building.
me ial anﬂ type (bentonite slurry, neal cement sluny) etc. {cubic matres) Indlca% narth by arow. { / uilding.
\
& /.: & K/)‘/. /"l[ K—r"u? 9 /? t'/t )L{’ g
o = < ) [N /‘7 -
Bac
[
Method of Construction
] Cable Tool ” gﬂolary (air) [] Diamond [ Digging
[] Rotary (conventianal) Air percussion [ Jetting [ other
"] Rotary (reverse) [1Boring [ briving
Water Use 0,'\, /au/&,/
Domestic [[JIndustrial [ Public Supply [ other ) — v T
Stock [JCommercial ] Not used 6 @1
[[] Irrigation [IMunicipal [[] Cooling & air conditioning Audit No. Date Well Completed
. 7 M| o
Final Status of Well 55703 ET) (L
[A Water Supply ] Recharge well [J Unfinished [J Abandoned, (Other) | [Was the well owner's Information Date Delivered Yoy MM Do |
] Observation well [ ] Abandoned, insufficient supply [ ] Dewalering package delivered? [dyes [[INo q m V77 7]
(] Test Hole [] Abandaned, poor quality [ Replacement well € =
Well Contractor/Technician Information Ministry Use Only
e of Well Coqlractnrw // p < } [ ¥ Well Cogg?sﬁicence No. Data Source Contractor
Qe < o A lag A
in ress lreel name n ber, city €| Date R e & \{MH mMa  pp |Dateofinspection yyyy oo
Y??Zf cuSte i
Gz | [
Remarks Well Record Number
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(€ 3D
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\

G
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Constructi T Status of Well gd 20 |
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J 1 To _l Rep.h::‘:in‘ Wl a\ ‘34 25 J 5, \k_‘ 25 ‘
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11539 | 1
Furp intake set at (meft) 2 e o
2 * 2
a\ ) \—a 1 {
Purrping rats ‘. 3 ,c'y 5 |
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[] cable Taol [C] Diamond [] Public [J commercial ] Not used . . 4 QD \—jc 4 %‘ 8
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D('E,':,’,‘,Es’ (Plastic, Galvanized, Steel)| it No- From To [ Abandoned, other, “,\ \f\)
S | S specify C i y\—tq N l\&
| o O A e \
T
=== ———— | [ Other, spectfy A
= i
Water Details Hole Diameter h
Water found at Deplh Kind of Water: [_]Fresh [X]Untested Depth (mift) Diameter I
\ From To (cmlin) )
% (mift) [|Gas| []Other, specify W Iy
Water found at Depth|Kind of Water: [ Fresh @SUnlesled &b 5 \\ \G& 5{
\ ‘ = R -
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Kollaard File 220996 Pump Rate 30.0 litres/minute
DRAWDOWN DATA TW1
Time Lapsed Abs Pres Temp Water Level Drawdown
(minutes) (kPa) (°C) (m) (m)
0 397.747 9.275 -7.412 0.00
1 397.844 9.275 -7.402 -0.01
2 391.342 9.275 -8.065 0.65
3 393,618 9.275 -7.833 0.42
4 394.658 9.275 -7.727 0.32
5 394.835 9.176 -7.709 0.30
6 393.405 9.176 -7.855 0.44
7 394.12 9.176 -7.782 0.37
8 394.38 9.176 -7.755 0.34
9 394.38 9.176 -7.755 0.34
10 394.478 9.176 -7.745 0.33
11 394.38 9.176 -7.755 0.34
12 394.363 9.077 -7.757 035
13 394.363 9.077 <7757 0.35
14 394.265 9.077 -1.767 0.36
15 394.038 9.077 -7.79 0.38
16 393.973 9.077 -7.797 0.39
17 394.005 9.077 -7.793 0.38
18 394.005 9.077 -7.793 0.38
19 394.135 9.077 -7.78 0.37
20 394.233 9.077 -1.77 0.36
21 394.395 9.077 -7.754 0.34
22 394.493 9.077 -7.744 0.33
23 394.525 9.077 -7.74 0.33
24 394.46 9.077 -7.747 0.34
25 394.493 5.077 -7.744 033
26 394.525 9.077 -7.74 0.33
27 394.33 9.077 -1.76 0.35
28 394.428 9.077 -7.75 0.34
29 394.363 9.077 -7.757 0.35
30 394.363 9.077 -7.757 0.35
31 394.363 9.077 -7.757 0.35
32 394.363 9.077 -7.757 0.35
33 394.395 9.077 -7.754 0.34
34 394.525 9.077 -7.74 0.33
35 394.428 9.077 275 0.34
36 394.395 9.077 -7.754 0.34
37 394.395 9.077 -7.754 0.34
38 394.493 9.077 -7.744 033
39 394.59 9.077 -7.734 0.32
40 394.59 9.077 -7.734 0.32
41 394.688 9.077 -7.724 031
42 394.655 9.077 -1.727 0.32
43 394.655 9.077 -7.727 0.32
44 394.33 9.077 -7.76 0.35
45 394.33 9.077 -7.76 0.35
46 394428 9.077 -7.75 0.34
47 394.558 9.077 -7.737 0.33
48 394.558 9.077 -7.737 033
45 394.623 9.077 -7.73 0.32
50 394.655 9.077 -7.727 0.32
51 394.623 9.077 -1.73 0.32
52 394.688 9.077 -7.724 0.31
53 394.655 9.077 -7.727 0.32
54 394.655 9.077 -7.727 0.32
55 394.558 9.077 -7.737 0.33
56 394.655 9.077 -7.727 0.32
57 394.688 9.077 -7.724 0.31
58 394.655 9.077 -7.727 0.32
59 394.655 9.077 -7.727 0.32
60 394.655 9.077 -7.727 0.32
61 394.688 9.077 -7.724 0.31
62 394.72 9.077 -7.721 031
63 394.623 9.077 -1.73 0.32
64 394.493 9.077 -7.744 0.33
65 394.428 9.077 -1.75 0.34
66 394.493 5.077 -7.744 0.33
67 394.558 9.077 -7.737 0.33
68 394.59 5.077 -7.734 0.32
69 394.623 5.077 -7.73 0.32
70 394.655 9.077 -7.727 0.32
71 394.655 9.077 -7.727 0.32
72 394.72 9.077 -7.721 0.31
73 394.59 9.077 -7.734 0.32
74 394.623 5.077 -7.73 0.32
75 394.655 9.077 -1.727 0.32
76 394.688 5.077 -7.724 0.31
77 394.688 9.077 -7.724 0.31
78 394.688 9.077 -7.724 0.31
79 394.72 9.077 -7.721 0.31
80 394.753 9.077 -7.717 0.31
81 394.688 9.077 -7.724 0.31
82 394.655 9.077 -1.727 0.32
83 394.655 9.077 -7.727 0.32
84 394.655 9.077 -7.727 0.32
85 394,623 9.077 -1.73 0.32
86 394.753 9.077 -7.717 0.31
87 394.818 9.077 -7.711 0.30
88 394.72 9.077 -7.721 0.31
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89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183

394.72
394.753
394.72
394.655
394.72
394.785
394.72
394.72
394.753
394.785
394.785
394.785
394.655
394.688
394.72
394.753
394.753
394.785
394.85
394.785
394.818
394.785
394.72
394.655
394.655
394.72
394.72
394.818
394.785
394.818
394.785
394.72
394.818
394.818
394.85
394.883
394.85
394.883
394.948
394.85
394.785
394.85
394.948
394.883
394.85
394.818
394.85
394.818
394.85
394.753
394.785
394.85
394.818
394.818
394.818
394.85
394.85
394.85
394.948
394.818
394.818
394.915
394.85
394.915
394.883
394.883
394.785
394.753
394.753
394.72
394.72
394.753
394.818
394.818
394.688
394.753
394.785
394.85
394.753
394.753
394.623
394.688
394.72
394.753
394.85
394.818
394.85
394.915
394.915
394.785
394.818
394.85
394.883
394.883
394.883

9.077
9.077
9.077
9.077
9.077
5.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
5.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
5.077
9.077
9.077
9.077
5.077
9.077
5.077
9.077
9.077
9.077
9.077
9.077

-7.721
-7.7117
-7.721
-7.727
-7.721
-7.714
-7.721
-7.721
-7.717
-7.714
-7.714
-7.714
-7.727
-7.724
-7.721
-7.717
-7.717
-7.714
-7.707
-7.714
-7.711
-7.714
-7.721
-7.727
-7.727
-7.721
-7.721
-7.711
-7.714
-7.711
-7.714
-7.721
-7.711
-7.711
-7.707
-7.704
-7.707
-7.704
-7.697
-7.707
-7.714
-7.707
-7.697
-7.704
-7.707
-7.711
-7.707
-7.711
-7.707
-7.717
-7.714
-7.707
-7.711
-7.711
-7.711
-7.707
-1.707
-7.707
-7.697
-7.711
-7.711
-7.701
-7.707
-7.701
-7.704
-7.704
-7.714
-7.717
-7.717
-7.721
-7.721
-7.717
-7.711
-7.711
-7.724
-7.717
-7.714
-7.707
-7.717
-7.717
-7.73
-7.724
-7.721
-7.717
-7.707
-7.711
-7.707
-7.701
-7.701
-7.714
-7.711
-7.707
-7.704
-7.704
-7.704

031
031
031
0.32
031
0.30
031
031
031
0.30
0.30
0.30
0.32
031
031
0.31
031
0.30
0.30
0.30
0.30
0.30
031
0.32
032
031
031
0.30
0.30
0.30
0.30
0.31
0.30
0.30
0.30
0.29
0.30
0.29
0.29
0.30
0.30
0.30
0.29
0.29
0.30
0.30
0.30
0.30
0.30
031
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.29
0.30
0.30
0.29
0.30
0.29
0.29
0.29
0.30
031
0.31
0.31
0.31
0.31
0.30
0.30
0.31
0.31
0.30
0.30
0.31
0.31
0.32
0.31
0.31
031
0.30
0.30
0.30
0.29
0.29
0.30
0.30
0.30
0.29
0.29
0.29
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184
185
186
187
188
189
190

192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220

222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
235
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260

262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278

394.85
394.85
394.85
394.948
394.883
394.915
394.785
394.85
394.753
394.818
394.72
394.883
394.818
394.883
394.915
394.883
394915
394.818
394.818
394.85
394.85
394.785
394.753
394.753
394.753
394.785
394.688
394.753
394.753
394.818
394.785
394.785
394.655
394.59
394.525
394.623
394.655
394.72
394.72
394.753
394.785
394.753
394.818
394.655
394.785
394.753
394.753
394.785
394.818
394.818
394.818
394.883
394.72
394.72
394.785
394.85
394.785
394.818
394.85
394.85
394.883
394.785
394.753
394.85
394.85
394.85
394.818
394.948
394.818
394.883
394.85
394.688
394.72
394,753
394.818
394.785
394.85
394.85
394.85
354.85
394.72
394.72
394.818
394.72
394.46
394.558
394.72
394.818
394.818
394.72
394.72
394.818
394.818
394.85
394.785

9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
5.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
8.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
5.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
5.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
8.077
9.077
8.077
5.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
5.077
9.077
9.077
5.077
9.077

-7.707
-7.707
-7.707
-7.697
-7.704
-7.701
-7.714
-1.707
-7.717
-7.711
-7.721
-7.704
-7.711
-7.704
-7.701
-7.704
-7.701
-7.711
-7.711
-7.707
-7.707
-7.714
-7.717
-7.717
-7.717
-7.714
-7.724
-7.717
-7.717
-7.711
-7.714
-7.714
-7.727
-7.734
-7.74
-1.73
-7.727
-7.721
-7.721
-7.717
-7.714
-7.717
-7.711
-7.727
-7.714
-7.717
-7.717
-7.714
-7.711
-7.711
-7.711
-7.704
-7.721
-7.721
-7.714
-7.707
-7.714
-7.711
-1.707
-7.707
-7.704
-1.714
-7.717
-7.707
-7.707
-7.707
-7.711
-7.697
-7.711
-7.704
-7.707
-7.724
-7.721
-7.717
-7.711
-7.714
-7.707
-7.707
-7.707
-7.707
-7.721
-7.721
-7.711
-7.721
-7.747
-7.737
-7.721
-7.711
-7.711
-7.721
-7.721
-7.711
-7.711
-7.707
-7.714

0.30
0.30
0.30
0.29
0.29
0.29
0.30
0.30
0.31
0.30
0.31
0.29
0.30
0.29
0.29
0.29
0.29
0.30
0.30
0.30
0.30
0.30
0.31
0.31
0.31
0.30
0.31
0.31
0.31
0.30
0.30
0.30
0.32
0.32
0.33
0.32
0.32
0.31
031
0.31
0.30
0.31
0.30
0.32
0.30
0.31
031
0.30
0.30
0.30
0.30
0.29
031
0.31
0.30
0.30
0.30
0.30
0.30
0.30
0.29
0.30
031
0.30
0.30
0.30
0.30
0.29
0.30
0.29
0.30
031
031
031
0.30
0.30
0.30
0.30
0.30
0.30
031
031
0.30
031
0.34
033
0.31
0.30
0.30
031
031
0.30
0.30
0.30
0.30
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279
280
281

283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347

343
350

352
353

355
356
357
358
359
360

394.883
394.818
394.85
394.85
394.785
394.818
394.818
394.883
394.85
394.883
394.85
394.915
394.883
394.72
394.818
394.85
394.72
394.558
394.558
394.818
394.818
394.493
394.493
394.655
394.688
394,655
394.525
394.623
394.72
394.85
394.59
394.59
394.655
394,753
394.818
394.883
394.85
394.883
394.915
394.85
394.818
396.378
396.541
396.606
396.476
396.541
396.833
396.638
396.671
396.703
396.573
396.703
396.736
396.736
396.736
396.768
396.671
396.736
396.768
396.768
396.768
396.801
396.606
396.541
396.703
396.606
396.671
396.736
396.736
396.768
396.736
396.768
396.736
396.606
396.541
396.606
396.736
396.768
396.801
396.801
396.833
396.833

9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
5.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
5.077
5.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
8.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
5.077
9.077
8.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077

-7.704
-7.711
-7.707
-7.707
-7.714
-7.711
-7.711
-7.704
-7.707
-7.704
-7.707
-7.701
-7.704
-7.721
-7.711
-7.707
-7.721
-7.737
-7.737
-7.711
-7.711
-7.744
-7.744
-7.727
-7.724
-71.727
-7.74
-7.73
-7.721
-7.707
-7.734
-7.734
-7.727
-7.717
-7.711
-7.704
-7.707
-7.704
-7.701
-7.707
-7.711
-7.551
-7.535
-7.528
-7.541
-7.535
-7.505
-7.525
-7.522
-7.518
-7.532
-7.518
-7.515
-7.515
-7.515
-7.512
-7.522
-7.515
-7.512
-7.512
-7.512
-7.508
-7.528
-7.535
-7.518
-7.528
-7.522
-7.515
-7.515
-7.512
-7.515
-7.512
-7.515
-7.528
-7.535
-7.528
-7.515
-7.512
-7.508
-7.508
-7.505
-7.505

0.29
0.30
0.30
0.30
0.30
0.30
0.30
0.29
0.30
0.29
0.30
0.29
0.29
031
0.30
0.30
031
033
0.33
0.30
0.30
0.33
0.33
0.32
031
0.32
033
0.32
0.31
0.30
0.32
0.32
0.32
0.31
0.30
0.29
0.30
0.29
0.29
0.30
0.30
0.14
0.12
0.12
0.13
0.12
0.09
0.11
0.11
0.11
0.12
0.11
0.10
0.10
0.10
0.10
0.11
0.10
0.10
0.10
0.10
0.10
0.12
0.12
0.11
0.12
0.11
0.10
0.10
0.10
0.10
0.10
0.10
0.12
0.12
0.12
0.10
0.10
0.10
0.10
0.03
0.09
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Kollaard File 220996

RECOVERY DATA TW-1

t' t/t Abs Pres Temp Water Level Drawdown Recovery
(kPa) (*C) (m) (m) (%)
1 361 397.061 9.077 -7.482 0.07 25%
2 181.0 397.158 9.077 -7.472 0.06 35%
3 121.0 397.321 9.077 -7.455 0.04 54%
4 91.0 397.516 9.077 -7.435 0.02 75%
5 73.0 397.516 9.077 -7.435 0.02 75%
6 61.0 397.581 9.077 -7.429 0.02 82%
7 524 397.516 9.077 -7.435 0.02 75%
8 46.0 397.646 9.077 -7.422 0.01 89%
9 41.0 397.581 9.077 -7.429 0.02 82%
10 37.0 397.646 9.077 -7.422 0.01 89%
11 33.7 397.581 9.077 -7.429 0.02 82%
12 31.0 397.581 9.077 -7.429 0.02 82%
13 28.7 397.776 9.077 -7.409 0.00 103%
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@ Hydrogeological and Terrain Study
Ed Broniszeski 27 David Street, Spencerville, Ontario

October 28, 2022 220996

ATTACHMENT C

WATER QUALITY RESULTS

Civil + Geotechnical -+ Structural +« Environmental + Hydrogeology

Page 41 of 48



‘saouepagoxa Aloje|nbad Jo aulepinb Buluiwlaiep usym Junodoe ojul
sy} JoU SI AJUIBLI8OUN JUBLUBINSEBLW ‘PaJE)S SSIMIBUJ0 SSajun “palinbal se auljepinb |eiepsy 40 [eppulAoid (110 sy} Bulnsuod spuswwods) suyoiny ‘Auo (sesodind [euoijewlour) asn Jo ases
10} papinoid aie podal siy) uo pajsy) senjea sujeping "Ajuo sesodind [euonewlojul o) pajussaid si pue jualjd auy Aq papiaold usag sey ‘wodal ay) uo pajuasald aiaym ‘ejep pjeld :9jou ases|d

‘gjios [eanynouBe Ul s}sa) o110ads 10} SuiegY [Biny pUB ‘poo4 ‘einynauby jo Ansiuliy oUBluO 8y} Aq payipalooe si (OUejUQ ‘BMERQ) U] Bpeue) Buisa ] juswuoliaug suyoing

‘1senbal uodn s|ge|ieAe s| 8suaol| 8y} Jo Adoo v (8LEZH#
asusl|) Jayem BunuLIp Ul S}s8) o1ioads 1oj (dOTN) SHBd PUB ‘UORBAIBSUOD ‘JUSWUOIIAUS 8Uj) Jo ANSIUlN OUBIUQ 8y} Aq pesusd|| si (OLEUQ ‘emelO) Ul epeue) Bunss | juswuoliaug suyoin3

T80 B[ed A10301Ip//:SUNT ‘1B 8|qe|ieAe s| 8dods 8y "UoHe}paIooe
J0 adoas ay; uo Jeadde yoiym s3s8} Joj GZ0/Z L DII/OS| O} UOHEHPSIIY AlojeI0geT J0) UOHBIO0SSY UBIPBUBD ‘1Y AQ pajipalode s (ouejUQ ‘emejQ) -ou| epeue) Bunss ]| juswuolAUZ SUyoINg

‘paleaIpul 8SIMIBYI0 SSajun (OLBIUQ ‘BeMEIQ) "ou| epeue) Bunsa ] juswuoliAug suioing je pals|dwod si sishjeue |y

1siwayn ‘uosnbie4 umeg-ewwg

IYAOHddY

,00.¥0-
€7'8G'SL Lz’0oL'Teoe
uosnbia4{ umeg-ewiwy

sjuUsWWOo) Hodey

(269G-222-€19) 11E2 0} 93e}isay jou op asea|d ‘podal siyj Buipiebas suonysanb Aue aney noA j| "sajdwes inok 1oj synsai [esnhjeue ayj payoeyje pulj ases|d

1y9S199ULId )\ Uad||o) Jeaq

/ jo | abed "OU| S8JBI00SSY PJEE||0Y  :0] 8DI0AU|

#0d

687106 #0090 yoslaawla uas|o) S\ :uoluspy
966022 :108[oud orl 90M
l2-01-¢e0e ‘pepoday ajeq NO ‘aindway|
1-01-2202 peplwgns ayeq 681 xog “1S Boosaid 0l¢

608861 JJaquuinN Hoday "OU| S8)BI00SSY p.iee||oy] uslD

SISA[euy JO 9jeoijijion

Page 42 of 48



abuey palisaq |eoldA] = yal ‘emoslqo

AWEND 181RAN [EIDUIAOIY WLSIU| = ODMdI ‘@ulapiNg AjjenD Jeje [BIoUIAOld = ODMd ‘PiEPUBIS
= LS 'uonenuasuo) a|qeideddy WNWIXe WUa| = DY ‘UoHEUSoU0D B|qeldaddy Wwnuwixen
= OV 'auliepIng [euoneiedQ = HO ‘eAd8lqo dleYIsay = OV ‘N Burnodey pouloi = THIN

L 3o ¢ a8eq

LAZ 32X NO 'BmeNQ ‘g HUN "PY 8pEUUO|0D 9L

“}sanbal Uo s|qe|leAR UOHEWIOUI DD/VD |BUOHIPPE JO/pUB SBOUBIB8I SPOYIBIN
‘paniwgns sejdwes ay} Uo pajss) siajeweled sy} 0} A|uo sjejal sjnsey

9ouapaadxg auljepIng = ,

90SMadOo = aul|aping

o N - S S I R -
0L 0l | | b L0 | uub g uuuel | enuoogng
8050 . o090 ~ 7/bw 00L0 | ~ usbouyN |yepieiM |e3oL
6510 . €510 | bw  [ozoo | __EHN-N sjeunN.
, auiaping sjpun THIN a)Ajleuy dnoun
SIy 9-LML sIy e-LML , ‘a’| eidwes
¥1-01-2202 71-01-2202 ajeq bujdues
adA | sidweg
181 A\ 1918\ xujep\ sjdwes
1979591 . o9v9s9l W ‘a’lael
] S |
"OU| S9)el00SSY PJEE||0Y 0} 8JI0AU|
#Od
687106 #0090 yosiaswa/\ uss|jo) S\ -uonusny
966022 ;jo8foud OrL 90X
12-01-2202 :papoday sieQ NO ‘alnidway)
¥1-01-2202 ‘peniwgnsg sjeq 681 X0g “1S Noosald 012
608861 :lequinN poday "OU| $8)BI00SSY PIEE||0)] qualD

SISA[eUy JO 9jeonIo)

SU1Joing &

Page 43 of 48



abuey palsaq |ealdA] = ¥al ‘@moslqo
Ajenp Jajepn [BIOUINOI WU = QDM ‘BUllapIND ANlenD Jsje [BIoUIACId = QDM ‘PIEPUELS
= LS ‘Uonenussuo) a|qeidesdy WNWIXe|A W] = DY ‘UOIEIUSOUOD 9|qe}deaody WnwWIXep|

= OV ‘eulapIng [euoliesadQ = DO ‘eAlvslqo dnaLEseY = OV ‘i Buiodey potan = TN

L 30 7 98eq

LAZ 32X NO ‘BMEJQ ‘@ NUN "PY 8PBUUOI0D 9FL

"}senbal Uo s|qe|IBAE UOHEWIONI DD/YD |EUCHIPPE JO/pUB S80uBI8jel SPOYIBN
‘paiwgns sejdwes 8y} Uo pajsa} siajeweled ay) 0 Ajuo ejejal sjnsay

89uapaad

X3 aul|apInNg =,

90SMadOo = aulapiny

0}1-06 86 /6w 010> EON-N
0L1-06 86 /6w 010> CON-N
OLLY NS Poulsin
Ney  )sAjeuy 81-01-2¢0¢ 8jeq uonoenxz/sishleuy L6VLEY ON uny
0zl-08 L0l /6w 1.0°0> -zS
a-2S-00SYINS O PouUlsiN
90V  Ishjeuy /1-01-220¢ sjeq uonoenxz/sisAjeuy v/.VLEY ON uny
0z1-08 70l /6w Lo 0> asauebuep
0¢1-08 L0} /6w €0°0> uold|
8'00¢ Yd3 PoylaiN
as JsAjeuy £1-01-g202¢ sjeq uonoenxg/sisAjeuy CLyLEY ON uny
0€L-0L 00} NLIN 10> Aipign |
g0ELZNS O Ppoylsin
MO  IsAjeuy G1-01-¢20¢ 83eQ uonoRNXI/SISAjeuy YZrlEY ON uny
SwLoy|0D [BI0L
1uno) aje|d o1ydosjolaeH
1100 elyousyosy
LINTOOENY Ppoulsiy
A 1 IsAjeuy 91-01-¢20¢ 8jeq uonjoeiixg/sisAjeuy ¢CrlEy ON uny
sy 29y %
o0 o0 yuelg a)fjeuy
Arewiwing 90
"OU| S9)BI00SSY PJeE||0Y 0} 82I0AU|
#Od
681106 #0020 yoslaalllaA uag|o] SN ‘uonusny
966022 :108(0ud orL 90
l2-01-¢c0e :papoday ajeg NO ‘elindway
71-01-2202 pepiwgns ajeq 681 X0g “1S N09sald 012
6.08861 slaquinN Hoday ‘OU| S8]BID0SSY PIEE||0) BISE]] )

SISA[euy Jo ajeoNijia)

SUJoing &>

Page 44 of 48



L3O G 38eq

sbuey pauisaq |ealdAl = H@l ‘eAvalgo

AenD J81BAN [BIOUINOI W8I = QDM ‘BUljdpIND AlEND Jaje [BIOUIACIH = ODM ‘PIBPUBIS
= LS ‘uonenusouo) s|qeidaddy WNWIXE|A WHaU| = DVIAI ‘Uoielusouo) 8|qe}deddy Wnwixep
= DV ‘auljeping [euolesado = HO ‘@ARIgO dneYIseY = OV Hwi Buioday pouaiy = THIN

LAZ 32X NO ‘BMENO ‘8 1IUN "PY 8PBUUO|0D 9¥)

")senbai Uo a|ge|ieAR UOKEBWLIOMI DD/VD [BUOHIPPE Jo/pUE S8oualajal SPoYId
‘paniwigns sajdwes ay) uo pajse} sisjeLeled ayy 0} Ajuo sjejal sjnsey

8ouapasaxg auljdpIng =, 50SMAO = duljaping

0L1-06 66 Hd
0L1-06 0l 7/6w 0L°0> 4
0LL-06 00k wo/sn 6> Ajiaonpuod
0L1-06 86 /6w 6> (e00eD) Auunesiy
4/H00S¥ 0152 0ZECNS pPoYIa Nl
90V  Ishleuy 81-01-220Z 8jeq uonaesx3/sisAjeuy 8GGLEY ON uny
0L1-06 /6w 6> apuojyy
0Ly NS Ppoulein
Ney  isAjeuy 61-01-2202 8jeq uonoesyx3/sisAjeuy 9GSLEY ON uny
811-28 101 /6w 1> wnipog
¥21-9. 201 /6w 1> wnissubepy
elL-/8 oLl /6w > wnissejod
0L1-06 0L /6w > wnioen
O00SE-90CLENS N POoUIsIN
S Z sAleuy 81-01-¢20¢ ajeq uoloenxa/sishjeuy 02SLEY oN uny
0LL-06 00} noLz> (ani1) 1nojon
Q02LZINS O pPoyleiN
90V  Ishjeuy 81-01-2¢0¢ 8jeq uonoesnx3/sishjeuy 70SLEY OoN uny
011-06 g6 /6w > ¥0S
spwi 29y %
o0 o0 Yuelg ajfjeuy
Arewwing 90
"OU| S8]BID0SSY PJEB||0Y 10} 9DI0AU|
#0Od
681106 #0090 YosiaaWwlia uasjjo) ‘s :uonueny
966022 108foid orL 90
L2-01-2202 :papoday sjeg NO ‘allimdway|
v1-01-¢c0c -paniwgng s1eq 681 xog 1S §oasald 0L2
6.08861 -JlequinN Hoday *OU| S8JBI0SSY PJEeE||0Y quLlD

| a®Se
SISA[euy JO 9jeonnian - suljodna e

Page 45 of 48



abuey pasisaq |eaidA] = ¥al ‘eaoslqo

AlenD JsjeA [BIDUINOIG WBIU| = QDM ‘aulapIng AjijenD JsjeAn [BIOUIAOId = ODMd ‘PIEPUEIS
= (1S ‘Uoljeuaou0) a|qe;desdy WnWIXe|y Wisiu] = YN ‘Uoleljusouo) a|qejdeddy wnuwixely
= QYN ‘auljeping |euoiesad = 9O ‘@Av3IqO oleYIsaY = OV ‘YT Buioday poyiai = TN

L 30 9 o3eq

LAZ 32X NO ‘BMENO ‘8 JUN "PY SPBUUO|0D 9F L

1senbal Uo 8|ge|IeAR UOlBLLIoJUI DD/YD [BUOHIPPE J0/pUB S8dualajal SPOYdN
‘paniwgns sa|dwes ay} uo pajsa) siejeweled ay) 0} Ajuo sjejal sjnsay

8ouapaadxg auljdpIng =,

2 02hVd3/A0ESSINS pouylsin
dl Jshjleuy 12-01-¢2c0c sjeq uonoeXx3/sisAjeuy 8ELLEY ON uny

201 1/6w 010> uiubi] g uluue |
V-1OVHINODENS POyl
13V IsAjeuy 61-01-220¢ sjeq uonoesxg/sisAjeuy €89LEY OoN uny

(07vD - ANOD) sal

|oueleg uoj

€0D.D sk ssaupiey
d0PE2INS O poylsi
13y IsAjeuy 02-01-2202 »3jeq uonoesyxg/sishjeuy CS9LEY oN uny

0€1-0L _ oLl _ /6w 0014 0> _ uaBouiN |yeplaly |ejo L
C¢'LSE Yd3 poylsiN
N KsAeuy 61-01-2202 8jeQ@ UonIRNXT/SISAleUY 8Z9LEY ON uny

9L1-¥8 _ 2ol _ /6w G0> _ 00d
O0LESNS O poulsin
90V  IsAleuy 81-01-220Z 3jeq uoinoesix/sisAjeuy /29lEY ON uny

0cL-08 _ LLL _ 7/Bw 0zZ0 0> _ EHN-N
1'0SE€ Yd3 poylsiN
HMS  IsAjeuy 61-01-2202 8ajeq uonoesnxg/sisAjeuy G6SLEY ON uny

sywi 29y %
o0 oD Mue|g ajfjeuy
Arewiwing Hp

90SMAO = auljdpINg

6817106 #0090
966022 :108loid
L2-01-2zoze :papoday a1eq
¥1-0L-¢c0c ‘paplwgns aleq
6.08861 zlaquinN poday

*OU| SB)BI0SSY PIEE||0Y

yosisaway\ Uss||0) ‘SN
Oork ©oM

NO ‘ajiindway

681 x0g “}S Jooseld 0Le
‘OU| S8)eI00SSY PJEE||0Y

SISAjeuy Jo 9jediijia)

SUiJoInd

:0] 9210AU|
‘#0d
:uonuany

JuallD

o’
av

20

Page 46 of 48



abuey passeq |ealdAl = ¥al ‘eAdalgo
AjjenD 91BN [BIOUIAOId WISIU| = QDM ‘BUllePIND ANenD JajeM [BI0UIACId = ODMd ‘P/EPUEIS
= Q1S ‘uoneueduo) a|qejdeddy WNWIXe WLl = JYIA| ‘UOHEBAUSOUOD 8|qejdaddy Wnwixep

= DV ‘auljaping [euoneiado = 9O ‘@R[GO dlRYIsaY = OV ‘NI Buioday popai = THIN

/ Jo L 938

LAZ 32X NO 'BMENO '8 HUN "PY &peUUo|o) 9f |

‘}senbai uo 8|qe|IEAR UOREWLLIOUI DD/YD |BUOIIPPE 10/pUB S82UBI8J81 SPOUIBIN
‘paniwigns sajdwes ay} uo pajse} sisjeweled ay) o} Ajuo sjejal synsey

92UapaadXg aul[EPIND = , 90SMdO = auljapIing
0zZ1-0S yoL /6w L00'0> sjouayd
spwi 23y %
20 20 juelg ajA|euy
Arewwns 9o

68¥106
9660¢¢
L¢-0l-¢coc
1-01-¢c0c
6.08861

#0020
;108foud

:papoday ayeq
‘paniwgns s8jed
:JaquinN podey

SISA[euy JO 9)eolIa)

"OU| S8JBI00SSY pJee|oy 0] 82I0AU|

#0d
yosliaalia\ uss||o) s\ :uonuany
orL 90M
NO ‘sllindway
681 xod 1S #ooseld 012
'0U| S8)eID0SSY piEe||0Y Jusln

SULJOIN &2

Page 47 of 48



Ryznar Stability Index

RSI = 2(pH;) - pH

RSI << 6 - the scale tendency increases as the index decreases

RSI >> 7 > the calcium carbonate formation probably does not
lead to a protective corrosion inhibitor film

RSI >> 8 - mild steel corrosion becomes an increasing problem

Langelier Saturation Index

LSl = pH - pHq

If LSl is negative = no potential to scale, the water will dissolve CaCO4

If LS| is positive - scale can form and CaCOj; precipitation may occur

If LSI is close to zero — borderline scale potential, water quality or temperature
change or evaporation could change the index

where pH measured from sample
pH, = pH at saturation in calcite or calcium carbonate

pH. =93+ A+B)—(C+D)

., log ,[7DS] -1

10

B =-13.12xlog,,(°C +273) + 34.55

C =log,,[Ca** asCaCO,]—0.4

D =log ,[alkalinityasCaCO;, ]

pH
hardness [mg/l as CaCos]
Alkalinity [mg/l as CaCos]

total dissolved solids [mg/l]
temperature (°C)

->- RSI

->- LSI

TW1-3hr TW1-6hr

7.45 755
417 420
304 307
607 610
11.3 i

- 6.81 6.67
0.32 0.44
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