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Environmental Scientists & Engineers

KINGSTON ¢ TORONTO ¢ OTTAWA

via: e-mail (michael@urstrong.com) May 17, 2024
File: 1483.01-100

Michael Kerford
712223 N.B. Ltd.
Uxbridge, ON
(905) 904-3755

Subject: Shore and Dug Well Evaluation for the proposed Half-Moon Bay
development, Prince Edward County, ON

Dear Mr. Kerford:

Following our recent discussions with Cambium Inc. (Cambium) regarding
the feasibility of using shore and dug wells to supply potable water for the
proposed Half-Moon Bay development (the site), we have conducted a
cursory review of the area's water well data and surface water quality. A
summary of our findings is provided in the following sections:

1.0 Review of Nearby Well Records

e Using well records obtained from the MECP water well database (see
attached), we have identified several dug wells both along the shore
and inland in the vicinity of the proposed development (see Figure 1 for
mapped locations, Table 1 for well construction and reported water
levels).

e Recommended pumping rates for wells in the area were reported
between 10 and 15 gallons/ minute.

e A previous study completed by Malroz for the property in 20211l
included monitoring of a dug well present on-site (Well Tag #A276029).
The monitoring data indicated a well depth of approximately 5.6 metres
below grade (mbg) with a water level of approximately 1.0 mbg.

e The data from surrounding domestic supply wells suggests that shore
wells are present and actively used in the area.

2.0 Water Quality Assessment

o Water quality data from a nearby Ministry of Environment Conservation
and Parks, Lake Ontario monitoring station was evaluated and
compared against the Ontario Drinking Water Standards (ODWS)
Schedule 2 criteria.

[1] Hydrogeological Assessment, Halfmoon Bay. Prince Edward County, Ontario, Malroz
Engineering Inc., file 1483-101.00, dated June 2, 2021.
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e The concentrations of various parameters met the ODWS criteria, indicating that the
water quality in the vicinity is suitable for potable use (see Table 2 for details).

e Each water treatment system should be equipped with appropriate treatment
including a UV unit with two cartridge-style prefilters at 5 ym and 1 ym. The
additional 1 um filter assists with removing spores and cysts that come from surface
water and which are resistant to UV light. This is above what would be typically
recommended for a dug or drilled well which may have only 5 um filtration and
ultraviolet treatment recommended.

3.0 Feasibility Considerations

e While shore wells are commonly used for seasonal purposes, there are multiple
existing shore wells supporting permanent residences in the area, and the presence
of these functional dug wells and the water quality results reported for the nearby
surface water station indicate that shore wells can be a reliable and permanent
solution for potable water supply for the proposed development.

e Shore wells can access water from Lake Ontario at this site and as a result would
have a sustainable yield of water, if properly designed, with no interference to other
users.

e As dug and shore wells are permitted by in Ontario, the wells must be installed in
accordance with O. Reg. 903.

e Inland dug wells though farther from the lake, can still benefit from the lake level
being a boundary condition for the groundwater table. Dug wells should be installed
to and into the soil bedrock interface to access the groundwater that may occur in
the upper weathered bedrock. Considering the nearby water well records this
appears to be a common water supply aquifer.

e Considering historic fluctuations in the Lake Ontario water levels it is recommended
that the bottom of the well be completed to 73 meters above sea level, which is
below the low water level identified by the International Lake Ontario-St. Lawrence
River Board!?l.

4.0 Summary

In conclusion, the analysis of well records and water quality data supports the feasibility
of using shore wells to supply potable water for the proposed development. In addition
to the recommendations above, we recommend that each new well should be the
subject of a pumping test, water quality analyses, and evaluation for interference under
the supervision of a qualified hydrogeologist as conditions incorporated into the
approval and/or in the Subdivision Agreement.

As with other subdivisions the hydrogeologic evaluation on a lot by lot basis can be
conducted as a condition to be cleared prior to building permit issuance.

[2] Recorded Water Levels, International Lake Ontario-St. Lawrence River Board,
https://ijc.org/en/losIrb/watershed/water-levels, last updated May 14, 2024.

Malroz Engineering Inc.
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5.0 Closure

The findings reported in this document are based on the tasks completed by Malroz
under the mutually agreed scope of work. Professional judgement, experience with
similar investigations, and available data collected within the scope of work, form the
basis for this opinion letter. Malroz has prepared this letter using information understood
to be factual and correct, and shall not be responsible for conditions arising from
information or facts that were inaccurate, concealed, or not fully disclosed at the time of
investigation.

This document has been prepared by Malroz for the sole use of Michael Kerford.
Unauthorized reuse of this document for any purpose, or by third parties, without the
express written consent of Malroz, shall be at such party's sole risk without liability to
Malroz. Malroz accepts no responsibility for damages, if any, suffered by any third party
as a result of decisions or actions taken based on this report.

_ Please contact us if you have any questions, comments, or concerns with respect to this
document or the appended data.

Should you require further information, or have any questions, please do not hesitate to
contact the undersigned.

Respectfully submitted,

John Pyke, P. Geo.
Principal/Environmental Geoscientist

Encl: Nearby Water Well Records
Figure 1 Site Location Plan
Table 1 Summary of Dug Supply Wells
Table 2 Lake Ontario Surface Water Analytical Results

Maliroz Engineering Inc.
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Well Record

Regulation 903 Ontario Water Resources Act
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{anin) | Concrete, Plastic, Steel) {emiiny From To Tesﬁ Hole ' 25 25
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Ontario fesmiesment | o ;.*',"‘ o3s081 " " Well Record

Regula#ion 903 Ontario Water Resources Act

Instructions for Completing Form LFOED Q Q‘Q_) 1‘ page . of __
* Foruse in the Province of Qntario onIy This document is a germanent 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. :
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| ;. From To Centimetres diam Material thickneds : P Time|Water Level| Time|Water Level
‘ centimetres centimetres From To X ) min | Metres | min | Metres
Pump intake sget at - [Static ;
Casing (metres) ¥ t. |Level SA ’ ?. ‘J
5 n » - T——
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7 Other: diam []steel [ |Fibreglass Slot No. [T fiowing give fate - 20 !6 120 |7
- [ ]Plastic[ ]Concrete . 1 :
¢ After test of well yield, water was . 25 |~ o} | 25
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: e
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| a1 I WATER RECORD [ 51 | CASING & OPEN HOLE RECORD 2 | stor no
{ w
WATER FOUND INSIDE WALL DEPTH - FEET w INCHES FEET
KIND OF WATER
AT - FEET DlAM MATERIAL THICRNESS FRUM 10 CC [MATERIAL AND TYPE DEPTH TO TOP s1as | 30
LEEY i O rresw 30 71 INCHES INCHES Q OF SCREEN
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O sary g DMiNeRaLs #7 13 CJCONCRETE gg O l O
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?f ' O rresw 3 Osucewur o 5 Opiastic 0 20 me oy o7
4 0 2475 26 27-30 N N
2 [ SALTY g aaetAtS 17711 Osree w2 22-25
3533 ' rvy —- g EGALVANIZED
N R FRESH SULPHUR CONCRETE O /2 TR WTRIFY
o 4 OO mINERALS g 4 POPEN HOLE b 30-23 80
2 [] SALTY 6 [gas 5 OpLastic
PUMPING TEST METHOD 0 | PUMPING RATE -4 | QURAT:ON OF PUMPING
71 . LOCATION OF W L/
' o : O 15-16 78
PUMP BAILER ] ‘/ GPM [ MOURS MiNS
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» o § 0

1 2
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£o.53 / 4 1 p
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OF 3 {0 ROTARY {REVERSE) ¢ O JETTING C
CONSTRUCTION| ¢ O rovary (air) ® [0 DRIVING ﬂ‘! H 14 7 29 6
s D AIR PERCUSSION D DIGGING D OTHER DRILLERS REMARKS R ‘ VL’Q
NAME OF WELL CONTRACTOR WELL CONTRACTOR'S > DATA 58 TR s! 62 (DATE RECEIVED €3-68 (30
LIGENCE NU jﬁﬂ SOURCE
wd
& \Riel ¢ 0wARY wigiL ORiLLs | &I 2 600 DEC 12 13%4
- ADDRESS O GATE OF INSPECTION msv:uon g
(&) . 7 - W
SBA.3 Prciory Kek 27 0 &
o E OF WEL TECHNICIAN ELLTECHNICIANS O [afmanxs
'_ W LIC NUMBER w -
3 ol | 3]
w
© U
o

NATURE OF HNICIAN/CONTRACTOR SUBMISSION DATE
nuvlé, MO _IL Yﬂi

MINISTRY OF THE ENVIRONMENT COPY




I e

H | Ministry of
_ Ontarld the Environmen
|

Instructions for Completing Form

/90%5 gY

Well Record

Well Tag Eumber (Place 2«” nd print number below)
g L)‘ Regulation 903 Ontario Water Resources Act

page _ _ of

* Foruse 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 tojavoid 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.

y. Ministry Use Only

Please print clearly ih blue or black ink onl
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_§ ouv Y™ ¥ )n IRuey

TPe e

RR#/Street Nu r/Name |
3885 oy @

\ 3 City/Town/Village Slte/Compartment/BIock/T ract etc.
O

GPS Readlng NAD Zon Easting
83 |/ ﬁ

29

'}#'thlng Unit Make/Model Mode of Operation:

g be) D Bz

(] Undifferentiated [ ] Averaged
[ ] Differentiated, specify

Log of Overburden and Bedrock Materials (see instructions)

General Colour Most common material

Other Materials General Description

Depth Metres
Erom To

Rymcd ToeaSart

Q-2

g‘Z\{y )_.)rw SeNtY

.3 | ©-Y

Hole Diameter Construction Record Test of Well Yield
Depth Metres | Diameter Inside . Wéll Depth Metres Pumping test method | Draw Down l Recovery
From To Centimetres diam Material thickness P Time|Water Level| Time|Water Level
centimetres centimetres From To I min | Metres | min | Metres
Pump intake set at - [static 9
Casing (metres) L. I—/ Level 4-
{Isteell [ ]Fibreglass Pumping rate - 1 1
g litres/min
9 ) []Piastic B’(On(:rete O ( ) 5 5
Water Record [ ]Galvanized Durat":‘ of pymp. mg‘ 2 2
+
g\t/ate h%lért-:%s / Kind of Watgr []steel [ |Fibreglass e mn
Final water level end 3 3
? m  [AFresh [ ]Sulphur [JPlastic[ | Conerete of pumping (,, - -2
Gas  [_|Salty []Minerals [JGalvanized metres
[ other: L Recommended pump [ 4 4
I m . ]:] Fl.'es.h ) D éul})h.ur' [ISteel [ JFibregiass |—+8h/low]-]Deep
(lGas [Jsalty [ |Minerals [_]Piastic[ ] Concrete Recommendeg})ump 5 5
] Other: | [ ]Galvanized depth. Thetres
m [JFresh [] Sulp‘wr ‘ Screen rzﬁgommended pump | 1o 10
D Gas 0 Salty 0 Mlnqrals Ou‘tside D Steel: D Fibreglass Slot No. (Iitres/ min) 15 15
[_] Other: | diam Prastia [Concret If flowing give rate - | 2p (-2 20
After test-of well yield, water wds [ ]Plastic _D onerete (litres/min) 25 25
lear and sediment free []Galvanized 1] ;aumpmg discontin- | 39 30
) - ued, give reason.
[ Other, specify : No Casing or Screen 40 40
50 50
Chlorinated @é [INo [Jopen hole 2 0
; o
Plugging and Sealing Record [+ Annular space [ ] Abandonment Location of Well
Depth set at - Metres i ite sl at t sl fc. Volume Placed In diagram below show distances of well from road, lot line, and building.
From Material and type (bentonite slurry, nea; cement slurry) etc. {cubic metres) Indicatgnorth by artow, )\0 ’ ,
0 3.9 - /() f NS |

Method of Constru

o

PG

ction e
[[] Cable Tool CIRotary (air) ([] Diamond [Siaging N lad
[ ] Rotary (conventional) [ ] Air|percussion Jetting [ other l’
[ Rotary (reverse) [(IBoring Driving ‘
/ Water Use =T — =
[FBomestic []Industrial {1 Public Supply ] other cr / Qg \3
[ stock [[]Commercial Not used —_—
[] trrigation IMunicipal Cooling & air conditioning Audit No. z 5 2 4 4 5 Date Well Compleg{eydYY WM DD
Final Status of Well %:bﬂ &) QK
ini 'S i Date Delivere v MM
mater Supply ] rRecharge well " | Unfinished [] Abandoned, (Other)|{ | Was the we]l owner’s information YYY
[] Observation well [[] Abandoned, insufficient supply  [_] Dewatering package delivered? (=p¥es [ ]No &OOB [oF | 1 '~)
[7] Test Hole [] Abandohed, poor guality Replacement well

Well Contractor/Technician Information

Ministry Use Only

Name of Well Contractor

‘ ell Gontractor'g Licence No. Data Source
Cappx) O by SLASTI N " iat%)fs

Contractor 6 8 8 1

Byginess -Address (street name, number, city etc.)

% \on AYVN%OQB\S&

EQVV aj% Date Receifd1 \?Unq MM

Date of Inspection  yyyy MM

I I

Well Record Number

«d

Na eli Techniciangdlast name, fi first name) Well Techpijcian’s Licgage No. Remark
BRR KW o 7 2N Divte o Well (C»m\o\fi
Signature T ontra tor Date Submitted
e —— o) 81 s | |via for ol otias-
0506 Contractor'siCopy [[1 Ministry’'s Copy ] Well Owner's Copy []

Cette formule est disponible en frangais
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County er D;stnct

Township/Borough/City/Town/Village Con block tract survey, etc. | Lot
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Northing Elevaalion R Basin Code it i
| i I R N N SN R AR SR A v L b b e by [
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’ LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)
h - feet
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BLak | ToP%il. ol |
GREY' | Lime $TOVE HaRD [ [20

WELL

—
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4 WATER RECORD 51 CASING & OPEN HOLE RECORD Ssizesr‘?f ;;pening 3132 | Diameter =3 | Length
" iot No.
Water found . Inside Wall Depth - feet Z|( - )
at - feet Kind of water diam Material thickness From - ﬁ inches feet
1;*"- . M: resh © J Sulphur 12 |n???§ s - inches — E Material and type Depth at top of screen o
I O : [ Saly . 01 Minerals ¢4 | 2 O galvanized ’ o0
[] Gas 3 (’ 2 3 O g feet
— - - ; oncrete O
P O Fresh ° g hsnl_ﬂphu:' s + O Open hole
2 Osaly . [ gas L [UPeste N PLUGGING & SEALING RECORD
) : | O Steel ‘ Annular space [1 Abandonment
It ‘ ' [J Fresh | LI Sulphur 24 2 [ Gaivanized 5 o 1 P
: > O saly L) Minerals 2 [ Gongrete opth set at - feet Material and type (Cement grout, bentonite, etc.)
? O Gas 4 [ Open hole From To ' s
25 28 : O Sulphur 29 5 [ Plastic 3 17
O Fresh ° . 0 g ( }/
2 O Salty B g:serals 2425 1 7] Steel - 2730 o /. L ﬁ
= —1 2 [ Galvanized Bt wes
3038y 3 [ Sulphur 3+ ¢ 3 [0 Concrete
N g ;r:fh * [ Minerals 4 [ Open hole 7629 ESEEN E9
' Y s O Gas 5 [ Plastic
Pu g test method | Pumping rate 114 | Duration of pumping. N
71| “Fren - O st {30 om| loirs . i LOCATION OF WELL
] Water level 25 ] ] . In diagram below show distances of well from road and lot line.
5 Static level end of pumping Water levels during 1 umping 2 [J Recovery Indicate north by arrow.
w 2224 1 15 minules 30 minut 45 minutes 60 minutes _
50 ) 199" | 1o° jre| e | g gt ]
g / 115, 19
4 feet fest feet feet feet feet C Ou N f r R D }3
% If flowing give rate STT] Pump intake set at WalerDayld of test i ) _
2 GPM ao feet Clear [ Cloudy ;
Rgmended pump type Recommended 395 Recommended 46-49 6 :
pump setting ¥ Xid pump rate TR
hallow  C] Deep Jq foot l , GPM & =
B P
o™ ‘
FINAL $TATUS OF WELL e E i i ‘ i 7
! ater supply 5 {7 Abandoned, insufficient supply ¢ [ Unfinished i ! I N
¢ [ Observation well 6 [J Abandoned, poor quality 0 [ Replacement well H 6 q S E ! ‘» {
3 {0 Test hole 7 [J Abandoned (Other) § |
* O Recharge well 8 [0 Dewatering §""< i
"3 1
WATERJISE N~
! omestic 5 [ Commercial 3 [J Not use i ,’{'
2 [J Stock 6 [J Municipal w JOther.....coooooeeeis :
* [ lerigation 7 [J Public supply o H
4 [ Industrial & [ Cooling & air conditioning :i

METHOD OF CONSTRUCTION s~

! [ Cable toot 5 [ Air percussion 50 ing
2 [ Rotary (conventional) ¢ [ Boring 10 igging
3 [ Rotary (reverse) 7 [ Diamond T Other ..o

+ [ Rotary (air) & [ Jetting 2 1 0 1 3 2
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Legend
E::' approximate site boundary
J;} approximate location of dug supply well
—¢— approximate location of drilled supply well
Prince Edward Bay

—¢— approximate location of dry / abandoned supply well

5306274

5305268

Half Moon Bay

14578
1284643
89 5305709
5305264,
305778

MO
5305474l ,
YOI 73783617
2307560 o o

I3STiN5S : 5307574
5306098 ' 7396556, +

5306690
4193688 30438

.-
\

v, \ : 530761
| 47386348 530527 0SIR7402955
5303014 ’ 725520 5307559
: 53055,
U 5304525 5305362
53067811 530536
¥ 5306782

332650 5304215887 357378

5304899

Data Sources: Figure based on Malroz field observations,
Google Earth imagery and MECP water well records.
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Site Location Plan

Shore and Dug Well Evaluation
Half Moon Bay, Prince Edward County, ON

File: 1483.01-100 -
MALROZ




Shore and Dug Well Evaluation
Half Moon Bay, Prince Edward County, ON

Well ID

Year Completed

Depth to Water
(m)

Depth to Bottom
(m)

Distance and
Direction From
Property Boundary

Recommende
Pumping Rate
(L/min)

Well Construction

Well Completed In

File: 1483.01-100

Table 1
Summary of Dug Supply Wells
5306545 5307560 7216754 7348720 7348731 7378367 7387378 7396556 7259207 5307559 7402955 5306690 5307611 7114578
1999 2006 2013 2019 2019 2021 2021 2021 2015 2006 2021 2000 2006 2008
2.89 5.00 5.00 4.57 4.57 2.74 3.65 4.00 3.50 4.00 3.35 3.04 4.00 1.21
3.81 7.60 7.40 6.71 6.86 5.49 6.10 6.99 6.50 6.90 6.40 6.10 6.40 3.66
1408 m SW 216 m SW 328 m SW 117 m SW 249 m SW On-Site 262 m SW 56 m SW 452 m SE 820 m SE 1174 m SE 1947 m E 1952 m E 2775 mE
37.85 58.00 - 37.85 37.85 37.85 37.85 - - 59.00 37.85 41.64 - 37.85
Dug (Shoreline)| Dug (Inland) Dug (Inland) Dug (Inland) Dug (Inland) [Dug (Shoreline)| Dug (Inland) Dug (Inland) Dug (Inland) Dug (Inland) Dug (Inland) Dug (Inland) Dug (Inland) [Dug (Shoreline)
Lir\r:\g;ittc?ne Grey Limestone | Grey Limestone [ Grey Limestone | Grey Limestone | Grey Limestone | Grey Limestone [ Grey Limestone [ Grey Limestone | Grey Limestone | Grey Limestone | Grey Limestone [ Grey Limestone | Grey Limestone

Malroz Engineering Inc.

Data Input: BB
Data Check: JMP



Shore and Dug Well Evaluation File: 1483.01-100
Half-Moon Bay, Prince Edward County, ON

Table 2
Lake Ontario Surface Water Analytical Results

ODWAQS "TABLE 2" Chemical

P N . Standards
arameter Name Concentration (mg/L)

Objective Type of Objective

Alkalinity; total fixed endpt mg/L 30-500 oG
Calcium mg/L 34.9
Carbon; dissolved organic mg/L 4.9
Chloride mg/L 15.2 AO
Conductivity Siemens/cm 272
Copper mg/L 0.0012 1 AO
Hardness mg/L 110 500,80-100 ODWO,0G
Iron mg/L 0.39 0.3 AO
Magnesium mg/L 4.37
Manganese mg/L 0.0949 0.05 AO
Nitrogen; ammonia+ammonium mg/L 0.011
Nitrogen; nitrite mg/L 0.003
pH pH Units 8.14
Potassium mg/L 1.23
Silicon; reactive silicate mg/L 1.32
Sodium mg/L 9.76
Sulphate mg/L 6.1
Turbidity FTU 20.5
Zinc mg/L 0.0048

Data Input: BB
Notes:  ODWQS  Ontario Drinking Water Quality Standards Data Check: JMP

OoDbwWO Ontario Drinking Water Objective

OG - Operational Guideline  AO - Aesthetic Objective  MAC - Maximum Allowable Concentration =~ WL - Warning Level
FTU - Formazin Turbidity Units

Table information was sourced from the Ministry of Environment Nearshore Great Lakes Water Chemistry dataset which collected readings
from samples GL185958 and GL 185959 at station number 1700010462 with latitude 44.08831 and longitude -77.54383, located in
the Bay of Quinte, Trenton on November 7th, 2018.

Mairoz Engineering Inc.
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