
 
AGENDA

COMMITTEE OF ADJUSTMENT
 

Wednesday, October 16, 2024, 4:00 PM
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



Page 1 of 3 
 

 

 

TOWNSHIP OF EDWARDSBURGH CARDINAL 

ACTION ITEM  

 

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 

quality 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 

quantity 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; 

Page 1 of 48



Page 2 of 3 
 

 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. 

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      
 
 
 

Page 3 of 48



 
 

File Number: A-02-24 

NOTICE OF APPLICATION FOR 
 Minor Variance –s. 45(1)  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, K0E 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 K0E 1X0 or 
by email at wvankeulen@twpec.ca 
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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 K0E 1X0 
Tel:  613-658-3055 x 101 

 
            KEY MAP: 

 
  Subject Land 
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!¥)Municipal World ' - Form 1050 
• Reg. T.M. in Canada, Municipal World Inc. 
Multicopy Form - PRESS FIRMLY APPLICATION FOR 

Planning Act, R.S.O. 1990, c. P.13, s. 45 
O.Reg. 200/96, Schedule 

0MINOR VARIANCE - s. 45 (1) 0 PERMISSION - s. 45 (2) 

The undersigned hereby applies to the Committee of Adjustment for the .... .... .. ............ .. ....... . 

~VYnS.h 1.p .. of .. Edm(dsbvr.c.ih .. c.av.cL.v.ioJ ..................... under section 45 
V(name of municipality) . -, 

of the Planning Act for relief I as described in this application, from By-law No. iozi.-:. :$. I . . (as amended). 

NAME OF OWNER NAME OF AGENT (if applicant is an agent authorized by the owner) 

ADDRESS ADDRESS 

TELEPHONE 

OFFICIAL PLAN • current designation of the subject land: 

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

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

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

• 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): 

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

DIMENSIONS OF LAND affe~t~:I""'\ &::"i 
Sever~ - ·0o1 • .Jd 

ACCESS • Access to the subject land Is by: 

0 Provincial highway 

~ Municipal road • year round 

D Municipal road • seasonal 

D Right-of-way 

D Other public road (specify) ..... .. ..... ... ............... ..... . D Water 

ORIGINAL - Office COPY - Applicant SUBMIT ..... ... .... . ... COPIES OF APPLICATION AND PLANS PAGE 1 OF3 
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WATER ACCESS - Where access to the subject land Is by water only: 

Docking facilities (specify) . . . . .. ............ . . . . . .. .. .. .. . . . . Parking facilities (specify) .... . ... . ..... . . ............ . . . .. . . . 

distance from subject land distance from subject land 

distance from nearest public road distance from nearest public road 

EXISTING USES of the subject land: LENGTH OF TIME the existing uses of the subject land have continued: 

~ .l de.Y\-\-·, CA \ 

EXISTING B~ILDINGS ~ S\RUCTURES - Where there are any buildings or structures on the subject land, Indicate for each: 

TYPE - (~\-~0~.1.~ ... Y.\.0.V:'()~ Front lot line setback: . . . . fl! ~5.rn.. Height In metres: 

Rear lot line setback: ... .. f3~.5.r.'r.\... . Dimensions: .. . .... . · ... . .. . . . ... .. . . 
DATE CONSTRUCTED . . ... ... . .. ... . . Side lot line setback: ... . Co.,.5. fY-\ .. ,. . Floor area: 

Side lot line setback: ... . \. 0,. S ~ ..... 
TYPE · . . .... . .. . . . .. . . . .... .. . ... . . Front lot line setback: Height in metres: 

Rear lot line setback: Dimensions: 

DATE CONSTRUCTED . . ...... ... . . . . . Side lot line setback: Floor area: 

Side lot line setback: 

attach additional page if necessary 

PROPOSED USES of the subject land: 

\ 

PROPOSED BUILDINGS - STRUCTURES - Where any buildings or structures are proposed to be built on the subject land, indicate for each: 

TYPE - ....... ... . . ... . ...... . .... . . Front lot line setback: Height in metres: 

Rear lot line setback: Dimensions: 

Side lot line setback: Floor area: 

Side lot line setback: 

TYPE· . . .. . . .... ...... . . . .. ... .... . Front lot line setback: Height in metres: 

Rear lot line setback: Dimensions: 

Side lot line setback: Floor area: 

Side lot line setback: 

attach additional page if necessary 

DATE - Subject land was acquired by current owner on: ... . .. .. ..... . .. .. ..... . .. . . . . , ... . .... .. . • • • • • • • • • • • • • • • • • • • • • • • • • · • • • • 

WATER is provided to the subject land by: 

D Publicly-owned/operated piped water system 

WPrivately-owned/operated Individual well 

D Privately-owned/operated communal well 

SEWAGE DISPOSAL is provided to the subject land by: 

~ublicly-owned/operated sanitary sewage system 

□ Privately-owned/operated communal septic system 

D Other means (specify) ... . .. ... , ....... . . ... . . .. .... . . 

ORIGINAL - Office COPY - Applicant 

D Lake or other water body 

D Other means (specify) . .. .. . .. .. ....... .. .. .. . . .. .. ... . 

D Privately-owned/operated individual septic system 

D Privy 

SUBMIT . .. . . ..... . . .. . . COPIES OF APPLICATION AND PLANS PAGE2OF3 Page 7 of 48



STORM DRAINAGE Is provided to the subject land by: 

~ewers D Ditches D Swales D Other means (specify) .... . . . ........ . ... . . . . .... .. . . . 

OTHER APPLICATIONS • If known, indicate if the subject land is the subject of an application under the Act for: 

D Approval of a plan of subdivision (under section 51) File # .. . . . . . . . .. . .... . .. . ... .. . . 

~sent (under section 53) File# . . 6 ~ ~ ~ _;). 3 ... ... . 
Status .......... .... ..... . . . .. . .. . . ....... . 

Status ... C1P.:-f\-NT.EP ..... ... .. .... . 
D Previous application (under section 45) File # . . . . . . . . . . . . . . . . . . . . . . . . . . . Status .. . .. .. ................. ..... ... .. .. . 

AUTHORIZATION 
BY OWNER 

I, the undersigned, being the owner of the subject land, hereby authorize . . .. . ...... . .. . .... .......... .. .... . . . 

to be the applicant in the submission of this application. 

Signature of witness 

DECLARATION 
OF APPLICANT 

Signature of owner 

Date 

fd ~fo<\s·, -z_est,·, ·\Ow"'S h: p I, . . . .......... . ... . .... . ..... . ... ....... of the ........... ..... .. ....................... of 

... ~O.W9!-(~.~'qy~~t: ... \-P'.(q:\~\he f(.0~_\r\.C~ ...... of . . 0.0Th(,.9 ....... . 

solemnly declare that: 

All the sta1tements contained in this application and provided by me are true and I make this solemn 

declaration conscientiously believing it to be true and knowing that it is of the same force and effect 

as if made under oath. 

DECLARED before me at the ~ .W.r.\ ...... . . . . ..... . 

of ... . ?.c~~.cott ..... ... ......... ............ . 
in the .r.'(<!~.\.(\~·L ... .. of .. . ~tJfs\Q ...... . 
this . . . . i!.1. .... day of .Auc,00 .&--. .... , .c?P~Y.Ashton '.-:': ynthia Mayes, 

a Con1ffm,sioner, etc., Province of Ontario 
• for Tobin, Grenkie & Reynolds LLP ' 

Barristers & Solicitors. 
Expires November 1, 2024 

It is required this application be accompanied by a fee of $ . . . . . . . . . in cash or by cheque made payable to the Treasurer of 

the ... . . ................ . . . . .. ... .... .... . .. . . 

Personal information contained on this form, collected pursuant to the Planning Act, will be used for the purpose of responding to the Initial application. 
Questions should be directed to the Freedom of Information and Privacy Coordinator at the Institution conducting the procedures under the Act. 

ORIGINAL - Office COPY - Applicant SUBMIT ....... .. , . . . . .. COPIES OF APPLICATION AND PLANS PAGE 3 OF 3 
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PLANS REQUIRED 
IT WILL BE NECESSARY TO SUBMIT PRELIMINARY SITE PLANS 

FOR THE DEVELOPMENT AT THE TIME OF THE FILING OF THIS APPLICATION. 

Minimum requirements will be a sketch showing the following 

i. The boundaries and dimensions of the subject land. 

ii. The location, size and type of all existing and proposed buildings and structures on the subject land, 
indicating the distance of the buildings or structures from the front yard lot line, rear yard lot line and 
the side yard lot lines. 

iii. The approximate location of all natural and artificial features on the subject land and on land that is 
adjacent to the subject land that, in the opinion of the applicant, may affect the application. Examples 
include buildings, railways, roads , watercourses, drainage di!ches, river or stream banks, wetlands, 
wooded areas, wells and septic tanks. 

iv. The current uses on land that is adjacent to the subject land. 

v. . The location, width and name of any roads within or abutting the subject land, indicating whether it is 
an unopened road allowance, a public travelled road , a private road or a right-of-way. 

vi. If access to the subject land is by water only, the location of the parking and docking facilities to be 
used. 

vii. The location and nature of any easement affecting the subject land. 

FOR OFFICE USE ONLY 

Name of Owner .. . .. .. .. ...... . . . ..... .. .. .. . . . 

Name of Agent . . . ........... .. .... .. . .... .. .. . . 

Date of receipt of completed application . ...... . .. ... . 

Zoning By-law No .......... . .... . .......... .. . .. . 

As amended by By-law No. . . . ... ... ....... . . .... . 

And By-law No. . . .. ......... .. ...... ... .. ..... . . 

Address 

Address 

Checked by ... ..... .. .. .. . . . .... . ... . . 

Passed .. .. ....... . . . 

Passed 

Passed 

Sections . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Zone . ... . .. . . . .. .. . . . ..... . .. .... . . . . 

Official Plan Designation ..... ... . . . .. . .... . .. . .. .. . . . ... . .. .... . . ..... . ...... . ....... .. . . . 

Agricultural Land Use Classification in Canada: Land Inventory ... .... .. .. . . ...... .. .... ... . .. . .. . . 

Site visit carried out by staff or committee member: YES D 

Authorization of owner received (if required) YES D 

'' Conformity with the Agricultural Code of Practice (if applicable) YES D 

NO D 

NO D 

NO D 

Committee File No . . .. . .' '. . . ........ . .. :· . .. . . . .. .. . Committee 'Submission No. 

Hearing Date ...... ... .. .. ... . . ..... .... . . . . . ... . . Adjourned Hearing Date ............... . 

General comments : ........ .. . .. ... ... .. ... . .. .. .. . ...... . . .. .. ............. ... . . .... .. ... . 

' · 
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Civil « Geotechnical e

Kollaard Associates Structural e 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 1XO

DATE October 28, 2022

DISTRIBUTION

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

/// Professional Engmeers Authorized by the Association of Professional Engineers
Ontario ofOntario to offer professional engineering services.
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Civil e Geotechnical ®

Kol |aard ASSOCiateS Structural * Environmental e

Engineers Hydrogeology «

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 Engineers Authorized by the Association of Professional Engineers
Ontario ofOntario 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 till, 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:
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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 treatmentmay 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:

p 232
4mds

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
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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 CaC0; 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
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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 LSI indicate that scale can form and calcium carbonate precipitation may occur,
while values close to zero indicate borderline scale potential. In this case, the LSIl 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

Civil Geotechnical * Structural «_ Environmental «+ Hydrogeology

Page 16 of 48



® Hydrogeological and Terrain Study
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 mlL 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:

* 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 CaC0; 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/lL. 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.
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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
(ODWSOG), 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.

4" && 28/11/2022 \ ©.
> .'T".

C. E. VERMEERSCHE i
10018459 7

'jf,« 1t/ \
NCE or OS

Colleen Vermeersch, P. Eng.

Attachments: Table I 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�LaboratoryWater Testing Results
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TABLE I

FIELD WATER QUALITY MEASUREMENTS
FOR TESTWELL 1

Time Since Pumping | Temperature | pH Turbidity | Total Dissolved | Conductivity | Free
Test Started (°C) (NTU) Solids (S) 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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ATTACHMENT A

MECP AREAWELL RECORDS

Civil «_ Geotechnical «_ Structural «_ Environmental +« Hydrogeology

Page 22 of 48



WATER RESOURCES

24 No ai
JAN 19 1965

K)OIKIRfi| poOp l .NThe Onario Water Resources Commissin Act
ONTARO WATERmnfi€ T02' 15! WATER WELL RECORD|/ "

+
�

gfilrlxltygg�lfi'rs'tg'ict
L'@Mlle

d

2
e e Township, Village, Town or Clity......Edwardsburgh

6 _Lot Part 27. Date completed.. .1........ QGT 2 64
(day month year)

Snence=erville, Ontario.

Caing and Scren Record Pumping Test

Insice diameter of casing.........6. 5/16" ................................... Static level . . B0. R@@H..0 ... e
Total length of casing . . 18. Pe@t . 222 Test�pumping rate 5% . .G.P.M.

Type of screen _ Nome 0 ... Pumping level. 22188 P@@B ... ...

Length of screen * Duration of test pumping 1 hour

Depth to top of screen . 20 Water clear or cloudy at end of test ... 81 88P ... .......

TDiameter of finished hole .6t' .. w e e k Recommended pumping rate . .. ... 8 2 l l G.PM.
with pump setting of..... ... 85. .. ... feet below ground surface

Well Log Water Record

Overburden and Bedrock Record F;gm Eto w%iecplf}vlv{:t)erztts) I%F;Ss}(:,f :a?é;}
* * found sulphur)

Grey limcstons 0 ___40 38 fresh

\

For what purpose(s) is the water to be used?.. . . House......... Location of Well N.
2 ce

e In diagram belFw
show

.distances 1f
well fromf

Is well on upland, in valley, or on hillside?.H.i.J.' ls id° .................... road and lot life. Indic

te;_nort
by
zi:%1L

Drilling or Boring Firm .J... Dufresns..&..00....._ Ltd..,..
1014 Maitlend Ave.,. ery fBl�24

Address......... .. ... ......__OTTAWA5, Ont. l es

'

f

Licence Number......... 1807 ...
Name of Driller or Borer. ... R.Laniel x :

h

Address. Trongsids,.Quabec. E] 1o @ &

Date .. 9. Octobsr,.
..............(81gnature "�

L §M _ .

FLS
Form 7 10M�62�1152

H
{�
t6 /

T

O WwWRC COPY
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Pipe and Casing Record Pumping Test

Casing diameter(s) J.d/} Static level 2/
Length (8) .;2 O 7

Pumping rate . /¢¢2
Type of screen «it Pumping level a?z .

Length of sereen Duration of test »f

Well Log Water Record

Depth (#) Kind of water
Fro T t which No. of featOverburden and Bedrock Record n'm !: :n;r (a) ':t:r n::' (olrl':ll;.n;?llg.found
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§ aActh. Y & 5 //
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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 �7412 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.G58 9.275 7.727 0.32
5 394.835 9.176 �7.708 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 �7.255 0.34
9 394.38 9.176 47.755 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 0.35

13 394.363 9.077 7.957 0.35
14 394.265 5.077 �7.167 0.36
15 394.038 9.077 �7.79 0.38
16 393.973 .077 7997 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 7.77 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
24 394.45 9.077 2747 0.34

25 394.493 9.077 �7.744 0.33
26 394.525 9.077 �7.74 0.33
27 394.33 9.077 �7.76 0.35
28 394.428 9.077 7.75 0.34
29 394.363 9.077 .757 0.35
30 394.363 9.077 1757 0.35
31 394.363 9.077 �7.157 0.35
32 394.363 9.077 2757 0.35
33 394.395 9.077 <7.754 0.34
34 394.525 9.077 7.74 0.33
35 394.428 8.077 4.75 0.34
36 294.395 9.077 7754 0.34
37 394.395 9.077 �7.754 0.34
38 394.493 5.077 �7.744 0.33
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 0.31
42 394.655 9.077 4.127 0.32
43 394.655 9.077 �7.727 0.32

44 394.33 8.077 +7.75 0.35
45 394.33 5.077 �7.75 0.35
46 394.428 5.077 �7.75 0.34
47 394.558 9.077 7737 0.33
48 394.558 9.077 �7.737 0.33
49 394.623 9.077 �7.73 0.32
50 394.655 9.077 �7.727 0.32
51 394.623 8.077 7.73 0.32
52 394.688 9.077 �7.724 0.31
53 394.G55 9.077 7.727 0.32
54 394.655 9.077 1.727 0.32
55 394.558 9.077 1.737 0.33
56 394.655 8.077 <7.727 0.32
57 394.688 5.077 �7.724 0.31
58 394.G55 9.077 7.127 0.32
59 394.655 9.077 1727 0.32
60 394.655 9.077 41.727 0.32
61 394.GBB 9.077 �7.724 0.31
62 394.72 9.077 �7.721 0.31
63 394.623 9.077 �7.73 0.32
64 394.493 3.077 1744 0.33
65 394.428 9.077 �7.75 0.34
66 394.493 9.077 �7.744 0.33
67 394.558 9.077 7737 0.33
68 394.59 3.077 .734 0.32
63 394.623 9.077 �7.73 0.32
70 394.655 9.077 .727 0.32
71 394.G55 9.077 �7.727 0.32
72 396.72 9.077 T721 0.31
73 394.59 9.077 �7.734 0.32
74 394.623 9.077 �7.73 0.32
75 394.655 9.077 .727 0.32
76 394.688 9.077 7.724 0.31
77 394.688 9.077 �7.724 0.31
78 394.688 9.077 7.724 0.31
73 394.72 9.077 47.721 0.31
80 394.753 9.077 4717 0.31
B1 394.688 9.077 �7.724 0.31
82 394.655 9.077 7.727 0.32
83 394.655 9.077 7.727 0.32
B4 394.655 9.077 2727 0.32
85 394.623 5.077 �7.73 0.32
86 394.753 9.077 7.717 0.31
87 396.818 9.077 4.71 0.30
BB 396.72 9.077 .721 0.31
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83
90
91
92
93
94
95
96

97
98
93
100
101
102
103
104
105
106
107

108
108
110
111
112
113
114
115

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
163
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
294.785
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.G88
394.753
394.785
394.85
394.753
394.753
394.623
394.G88
394.72
394.753
394.85
394.818
394.85
394.915
394.915
394.785
394.818
394.85
394.083
394.883
394.883

9.077
9.077
5.077
5.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
8.077
9.077
9.077
5.077
9.077
9.077
8.077
9.077
8.077
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
9077
8.077
9.077
9.077
9.077
9.077
9.077
8.077
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
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
9.077
8.077
9.077
8.077
9.077
9.077
8.077
9.077
9.077
9.077
9.077
8.077
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

�7.721
7917
�7.721
2.727
�T.721
T.4
�7.721
�7.721
2917
�7.114
�7.714
�7.714
7727
+7.724
�T.721
2.77
T17
�7.114
�7.707
�7.714

T.4
�7.721
1.727
2727
772L
�2.721

�7.114
T.nL
<7.714
47.721
771

�7.207
�7.704
�7.707
�7.704
�7.697
7.707
�7.14
<7.707
�7.697
�7.704
2.707
4.4.
2.707

�7.707
T77
7714
2.107

201
7.707
7.707
4.707
�7.697
T71
7.711
�7.701,

<7.707
�7.701
+7.704
�7.704
�7.114
7.7
T717
2721
7.721
717
ZML
47.M1
«7724
2717
<7.714
�7.107
TT
7.717
�7.13

�7.724
<7.721
7717
7.707

�7.107
�7.701
<7.701
7714

7.107
�7.704
�7.704
�7.704

0.31
0.31
0.31
0.32
0.31
0.30
0.31
0.31
0.31
0.30
0.30
0.30
0.32
0.31
0.31
0.31
0.31
0.30
0.30
0.30
0.30
0.30
0.31
0.32
0.32
0.31
0.31
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
0.25
0.30
0.30
0.30
0,30
0.30
0.31
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.29
0.30
0.30
0.28
0.30
0.25
0.29
0.29
0.30
0.31
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
0.31
0.30
0.30
0.30
0.29
0.29
0.30
0.30
0.30
0.29

0.29
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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
394.915
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
354.883
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
394.85
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
5.077
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
9.077
9.077
9.077
9.077
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Kollaard File 220996

RECOVERY DATA TW�1
€ t/It 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.A55 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 52.4 397.516 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 . A22 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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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

LSI = pH � pH;

If LSI is negative > no potential to scale, the water will dissolve CaCO;
If LSI is positive > scale can form and CaCO; 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, =(9.3+ A+B)�(C+ D)
log i,[TIDS|�1

10
B=�13.12x log,,(°C + 273) + 34.55

C =log,,[Ca*asCaCO,]� 0.A

D = log , ,[alkalinityasCaCO,]

A =

TW1�3hr _TW1�6hr

pH 7.45 7.55

hardness [mg/l as CaCo;] 417 420

Alkalinity [mg/l as CaCos] 304 307

total dissolved solids [mg/l] 607 610

temperature (°C) 11.3 12.1

�>�> RSI 6.81 6.67
�>�> LSI 0.32 0.44
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