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Jubalani Vineyard and Winery
8005 Jock Trail

Richmond, Ontario

KOA 2Z0

Attention: Mr. Tom Moul

Re: Hydrogeological Investigation
8005 Jock Trail
Richmond, Ontario

This letter presents the results of a groundwater quality and quantity assessment for the existing
Jabulani Vineyard and Winery at 8005 Jock Trail in Richmond, Ontario.

INTRODUCTION

The existing property has an area of approximately 15.2 hectares and is located at 8005 Jock
Trail in Richmond, Ontario. The site is bounded to the south by Jock Trail, to west and east by
rural residential and agricultural lands, and to the north by the Jock River. The site location is
presented on Figure 1 (Appendix A).

The objective of the investigation presented herein is:

e To demonstrate that the quality of the well water meets the Ontario Drinking Water
Standards and maximum treatable limits prescribed in Ontario Ministry of Environment,
Conservation and Parks (MECP) Procedure D-5-5; and

e To demonstrate that the quantity of water meets the MECP requirements.

SITE GEOLOGY

In general, the subject property is relatively flat. The subject site consists of vineyards, grassy
areas, two ponds, a commercial building, and one residential dwelling at the north end of the site.
Surficial geology maps (Ontario Geologic Survey, 2010) indicate that the site is underlain by
predominantly coarse-textured, foreshore to basinal, glaciomarine deposits of sand and gravel
with minor silt and clay and the northern edge of the site is underlain by stone-poor silt to sand
textured Hill.

Paleozoic bedrock geology mapping (Armstrong and Dodge, 2007) indicates that the subject site
is underlain by dolostone, with minor shale and sandstone of the Oxford Formation
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(Beekmantown Group). A northwest-southeast oriented fault is located southwest of the subject
site, which identifies sandstone, shale, limestone and dolostone of the Rockcliffe Formation.

A search of the Ministry of Environment, Conservation and Parks (MECP) water well records
(https://www.ontario.ca/environment-and-energy/map-well-records) returned ten water well
records within 500 m of the site. The ten water well records are provided in Appendix B. The well
depths range from 12.5 m BGS to 79.2 m BGS, with an average well depth of 37.3 m BGS. The
recommended pumping rates provided by the well drillers range from 11 litres per minute (L/min)
to 76 L/min, with an average of 35 L/min. All water wells are completed in limestone bedrock, with
the exception of one well record which is completed in sandstone bedrock.

Based on the Paleozoic bedrock geology mapping and MECP water well records within 500 m of
the subject site, the water supply aquifer consists of limestone bedrock of either the Oxford or
Rockcliffe Formation. It is noted that due to the similarity between dolostone and limestone
bedrock, dolostone of the Oxford Formation is often identified as limestone on water well records.
Nevertheless, it is anticipated that the bedrock aquifer is consistent within 500 metres of the
subject site and the mapped bedrock fault.

TOPOGRAPHY AND DRAINAGE

Topographic mapping data indicates that elevations across the site range from approximately 105
m above mean sea level (AMSL) to 107 m AMSL. There is no clear elevation trend and it is
anticipated that drainage of the subject site is north towards the Jock River at the north end of the
site and south towards Jock Trail at the south end of the site.

WATER QUALITY AND QUANTITY

Test Well Construction

An existing on-site private well was utilized as the test well for the hydrogeological investigation.
The MECP water well record is provided in Appendix B and the construction details are
summarized in Table 1. The approximate location of the water well is provided on the Site Plan
(Figure 1, Appendix A).

Table 1: On-Site Water Well Construction Details

Well Construction Details — TW22-01

Depth to Bedrock 0.9 m below ground surface (BGS)

Length of Well Casing 6.7m
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https://www.ontario.ca/environment-and-energy/map-well-records

Well Construction Details — TW22-01

Length of Well Casing Above Ground Surface 0.6m
Length of Well Casing Below Ground Surface 6.1 m
Depth Water Found 33.5m BGS
Total Well Depth 36.6 m BGS
Bedrock Description Limestone

The on-site private well is considered to be in good condition and meets the O.Reg 903 minimum
casing requirements.

Groundwater Quantity

A pumping test was carried out on the water well by a member of GEMTEC staff on March 16,
2022. The well was pumped at rates ranging from 70 L/min to 90 L/min for a period of eight hours.
The water from the pumping test was discharged to the ground surface approximately 10 m away
from the test well such that the discharge flow was away from the well head. The initial pumping
rate was 90 L/min, but the discharge hose length was increased about two hours into the test to
avoid flooding the field onsite and change the discharge location to the ditch adjacent to Jock
Trail. The increased hose length reduced the pumping rate to 75 L/min, which was the rate for
the remainder of the test apart from the flow rate after five hours, which had temporarily decreased
to 70 L/min.

Water level and flow rate measurements were taken at regular intervals throughout the pumping
test. Water levels were also taken during the recovery phase of the pumping test (after the pump
was turned off). The pumping test drawdown and recovery graph is provided in Appendix C.

During the pumping test, the water level decreased approximately 5.3 m from a static water level
of 1.3 m below ground surface (BGS). Following the first 3 minutes, where the water level
decreased approximately 5.3 m, the water level stabilized around 6.6 m BGS, occasionally rising
to 0.3 m higher before stabilizing again at about 6.6 m BGS. This continued for the remainder of
the 8-hour test. Frequent flow rate measurements confirmed that the pumping ranged from a rate
of approximately 70 L/min to 90 L/min. The pumping test withdrew approximately 33,600 L.

The transmissivity of the water supply aquifer was estimated from the pumping test drawdown
data using Aqtesolv (Version 4.5), a commercially available software program from HydroSOLVE
Inc. An analysis of the pumping test and recovery data was carried out using the Cooper-Jacob
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and Theis recovery method of analyses. Due to the high productivity of the water supply aquifer,
transmissivity could not be accurately estimated. As depicted in the drawdown and recovery graph
(Appendix C) and as discussed above, the water level stabilized during pumping and returned to
a near static level following pumping quickly. The maximum drawdown in the water level of the
well was approximately 5.3 m following 3 minutes of pumping at a flow rate of 90 L/min. Based
on a static water level of 1.3 m BGS, the total well depth of 37.4 m BGS and the water level after
3 minutes of pumping, the remaining available drawdown in the well is approximately 30.8 m.

Groundwater Quality

A water sample was collected by a member of GEMTEC staff from an outdoor tap on the winery
on January 26, 2022. The test well, TW22-01, was sampled after eight hours of pumping on March
16, 2022. The samples were submitted to Paracel Laboratories, a CALA-certified laboratory,
located in Ottawa for analysis of ‘subdivision package’ parameters. Copies of the laboratory
certificates of analysis for the water samples are provided in Appendix D.

Field measurements were taken at regular intervals throughout the pumping test and are
summarized in Appendix D.

The results of the laboratory analysis on the water samples are also summarized in Appendix D
along with the applicable standards, guidelines and objectives provided in the Ontario Drinking
Water Quality Standards (ODWQS).

The following comments are provided regarding the drinking water quality and exceedances of
the ODWQS:

Bacteriological Results

Total chlorine measurements at the time of bacteriological sampling confirmed that total chlorine
concentrations in the groundwater were non-detectable.

The results of the bacteriological analysis of the January 26 and March 16, 2022 water samples
indicate the concentration of bacteria indicator species such as total coliforms, E.coli and fecal
coliforms, were determined to be non-detectable in both of the water samples. Based on the
bacteriological testing, the water is suitable for consumption.

Chemical Results

The results of the chemical testing on the water samples indicate the operational guidelines for
hardness and organic nitrogen, and the warning level for sodium were exceeded in one or both
of the water samples. In addition, nitrate concentrations exceeded 2.5 mg/L, which does not
exceed the ODWQS maximum acceptable concentration, but the City of Ottawa Hydrogeological
and Terrain Analysis Guidelines indicate that additional sampling events are required when nitrate
concentrations are between 2.5 mg/L and 10 mg/L.
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The above noted exceedances are discussed in the follow sections:

Hardness

The hardness of the water samples was reported to be 312 mg/L and 307 mg/L as CaCQOs, which
exceeds the ODWQS operational guideline for hardness. Water having a hardness above 100
mg/L as CaCO;s is often softened for domestic use. Water softeners are widely used throughout
rural areas to treat hardness and there is no upper treatable limit for hardness. The ODQWS
indicate that hardness levels exceeding 200 mg/L as CaCOzs is considered poor but tolerable, and
hardness levels exceeding 500 mg/L as CaCOs; is considered to be unacceptable for most
domestic purposes.

Water softening by conventional sodium ion exchange water softeners that use sodium chloride
may introduce relatively high concentrations of sodium into the drinking water, which may be of
concern to persons on a sodium restricted diet. The use of potassium chloride in the water
softener (which adds potassium to the water instead of sodium) could be considered as a means
of keeping sodium concentrations in softened water at the background level. Alternatively,
consideration could be given to providing a cold-water bypass water line for drinking water
purposes that is not treated by a water softener.

Organic Nitrogen and Nitrate

The organic nitrogen of the water sample as measured 8 hours into pumping was calculated to
be 0.19 mg/L (calculated by subtracting the reported ammonia from Total Kjeldahl Nitrogen),
which exceeds the ODWQS operational guideline for organic nitrogen. Excess organic nitrogen
in a water supply can result in operational difficulties in water treatment equipment (i.e.,
chlorination) and may be responsible for taste and odour problems; however, the presence of this
parameter at elevated concentrations in the water supply is not considered to be a health-related
risk.

The nitrate concentrations, as measured in the background sample and 8 hours into pumping
were 2.7 mg/L, and 4.7 mg/L, respectively. As discussed above, the City of Ottawa
Hydrogeological and Terrain Analysis Guidelines indicates that additional sampling events are
required when nitrate concentrations are between 2.5 mg/L and 10 mg/L. If nitrate concentrations
increase over time or seasonal fluctuations result in nitrate concentrations exceeding the ODWQS
maximum acceptable concentration, the construction of a new well with an increased casing depth
may be required. As outlined in MECP Guideline D-5-5, nitrate is a contamination indicator and
concentrations greater than 10 mg/L may cause blood related problems (i.e.,
methaemoglobinaemia) in infants and small children.

Sodium

The sodium concentrations, as measured in the background sample and 8 hours into pumping
were 25.3 mg/L, and 22.0 mg/L, respectively. These concentrations of sodium exceed the health-
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related warning level limit of 20 mg/L, while meeting the aesthetic objective of 200 mg/L. The
concentrations of sodium reported may be significant for persons with medical conditions
requiring low salt diets. Accordingly, as listed in MECP Guideline D-5-5, the local Medical Officer
of Health should be notified in order to alert persons with relevant medical conditions. Since water
softening results in high sodium levels, consideration could be given to providing a cold-water
bypass water line for drinking purposes.

LAND USE ASSESSMENT

Based on a review of aerial mapping, the site is surrounded by predominantly agricultural and
rural residential land. As such the elevated concentrations of nitrate and organic nitrogen
observed in the water quality results may be the result of nitrate leaching to the groundwater
system from manure and/or fertilizers applied to the local agricultural lands.

CONCLUSIONS AND RECOMMENDATIONS

Based on the results of the hydrogeological investigation, the quantity and quality of water from
the water supply aquifer is considered sufficient for the proposed residential use. The pumping
test of test well TW22-01, a technically representative on-site private well, indicated that the test
well is capable of sustaining pumping rates of greater than 70 L/min to 90 L/min for a period of 8
hours, which is much greater than the anticipated 10.4 L/min required by the onsite winery and
event facility based on a water demand corresponding to a maximum septic flow of 10,000 L/day
multiplied by a factor of 1.5. It is noted that the water level recovered 99% after 105 minutes of
the pump being turned off. Furthermore, the test well is currently in use as a private water supply
well (drilled in 2014) and no water quantity issues have been reported.

The results of the physical, chemical and bacteriological analyses indicate that the water quality
in the supply aquifer meets the ODWQS and is considered to be safe for consumption under
current site conditions. Treatment such as a conventional water softener and a reverse osmosis
system may be desired to treat hardness and organic nitrogen exceedances, respectively.

The following provides recommendations regarding well construction specifications and water
quality treatment are provided below.

Water Supply Recommendation

e If required, any new water well should be constructed in accordance with local and MECP
regulations (O.Reg 903);

e If desired by the property owner, a conventional water softener may be used to treat minor
aesthetic objective and operational guideline exceedances of the ODWQS such as
hardness;
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e Excess organic nitrogen in a water supply can result in operational difficulties in water
treatment equipment (i.e., chlorination) and may be responsible for taste and odour
problems; however, the presence of this parameter at elevated concentrations in the water

supply is not considered to be a health-related risk.

e The City of Ottawa Hydrogeological and Terrain Analysis Guidelines indicate that
additional sampling events are required when nitrate concentrations are between 2.5 mg/L
and 10 mg/L. As such, it is recommended that the property owner completes seasonal
water quality sampling for nitrates and utilizes a reverse osmosis system for the water
supply as well as ultraviolet (UV) treatment as a precautionary measure. If nitrate
concentrations increase over time or seasonal fluctuations result in nitrate concentrations
exceeding the ODWQS maximum acceptable concentration, the construction of a new

well with an increased casing depth may be required.

e Water softening by conventional sodium ion exchange water softeners that use sodium

chloride may introduce relatively high concentrations of sodium into the drinking water,
which may be of concern to persons on a sodium restricted diet. The use of potassium
chloride in the water softener (which adds potassium to the water instead of sodium) could
be considered as a means of keeping sodium concentrations in softened water at the
background level. Alternatively, consideration could be given to providing a cold-water

bypass water line for drinking water purposes that is not treated by a water softener.

We trust this report provides sufficient information for your present purposes. If you have any

questions concerning this report, please do not hesitate to contact our office.

Oeator——xs.

Andy Weatherson, M.Env.Sc., P.Geo.
Intermediate Hydrogeologist
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APPENDIX A

Figure
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APPENDIX B

MECP Water Well Records
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Address.. ... ... [ ...... :W ...........................................

Location of Well

In diagram below show distances of well from

road and lot line. Indicate north by arrow.

f

e TS b e

Licence Number.. .. g7$/ ..............................................................

AprY

Name of Driller or Borer%ﬁé""“’(f&/}"“”““‘“ ........

_____________ 2.’2’./ oL

(Slgnature of Llcensed Dnlllng or

ring Contractor)

Form 7 10M-62-1152

OWRC COPY

5 ety

Cho.on




The Ontario Water Resources Commission Act

{
X L
(&) WATER WELL RECORD  ~
W"'ei '"°"°9°"'" in Ontorio | pRINT ONLY IN SPACES PROVIDED E { 1 5 1 g 5 7 7 . MU{NIC;;QZQ ? lcoc]mé/\/

s cHECk JX{ CORRECT BOX WHERE APPLICABLE T2 . 10 14 B 22 23 24
counrv/éyolsml f TOWNSRIP, BEGOUGH, CITY, SOWR, VILLAGE - k] CON., BLO7(, TRACT, SURVEY. EYC. LoT 25-27
!‘.‘ i N
g : (}6 -—.M{/M/l = 7 f K ﬂ P 4 DAT) TED agE3 &&y
f AN ) B

el y/ i Zﬁi Z 7/

T acmeond U o i .

G | — RC. - BASIN cpmz u [} [

-

O E l P [ l I ‘ | \ ||

12 yi 10 24 a7

— 4 LOG/PF ov RBURDEN AND BEDROCK TERIALS (SEE INSTRUCTIONS)
most/ & [ 7 / s . DEPTH — FEET
GENERAL COLOUR COMMON MATERIAL THER MATERIALS GENERAL DESCRIPTION TROM 0

ey | Ay ,,Aﬂ,wfmm O 1y

}r/ /AN T p
mw Uik - ¥ ¥/

:mggz_czmmwm/m [NERN IIIlIkJ_H H
| Lo b b b b 4 |J_LJ| Ll Lyl

12 10 14 15 21 43 54 65 75 80

;
: SIZE(S) OF OPENING 31-33 | DIAMETER 34-38 | LENGTH
! WATER RECORD ‘@E\ASING & OPEN HOLE RECORD/| | Z|&irio)
| ‘WOUND \ INSIDE WALL DEPTH — FEET
e 7 KIND OF WATER : ; w : .
F FEET - MATERIAL THICKNESS FROM T0 o¢ [MATERIAL AND TYPE BEPTH TO TOP aTaa
L “K = 2 INCHES INCHES ) o OF SCREEN
1 RESH SULPHUR o = -
! JPRETEEL
i &C? 7 / 200 sALTY 4 [ MINERAL O30 | w» FEET
f ) 2] GALVANIZED <ol
1 15-18 ) 3 b
1 [JFRESH 3 [J SULPHUR CJ CONCRETE |- ’/)’ -
| AEL o= bvsion D oo |70 [61] PLUGGING & SEALING RECORD
! 2623 73 1718 1 ] sTEEL e 2023 DEPTH SET AT — FEET WATERIAL AND TYPE (CEMENT GROUT,
! TJFresH 3 (] SULPHUR 2] GALVANIZED FROM T0 LEAD PACKER, ETC.)
2[0saLTy 4 [J MINERAL 3 10-13 1217
] CONCRETE 0
25-28 29 ¢
§ ‘D FRESH 3 D SULPHUR 24-25| ‘OPEN HOLE 26 0 27//30 18-21 22-25
[ 2[]saLty 4 [0 MINERAL 1 [] sTEEL -
‘i 3033 34l%a 2] GALVANIZED
TCJFRESH 3 [J SULPHUR 3 [] CONCRETE 76-29 36-33|| 80
\ o 2] sALTY 4[] MINERAL 4[] OPEN HOLE
! RN
k PUNPING TEST METH 10 PUMPIN 11-14] DURATJON OF PUMPING
F ; @ . LOCATION OF WELL
! 1 2
O pump AILER ! HOURS MINS.
o S IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
- STATIC e WATER LEVELS DURING UMPING LOT LINE. INDICATE NORTH BY ARROW.
v LEVEL PUMPING 2 D RECOVERY
w m:i' 22-24] 15 mnuggsz 30 mNUTEg 45 MINUTES 60 MINUTES
31 32-34 35-37
S XD 7 J”J/d 7/5 d
(U] FEET FEET FEET FEET FEET FEET D)
Z IF FLOWING, 38-41 PUMP INTAKE SET AT WATER AT END OF TEST R
GIVE RATE Doy
—_ 1 ;& i
o - FEET ] CLEAR LOUDY 7 {
S [ RECOMMENDED PUMP TYPE cho?p 43-45 RECOMW 46-43 i
pump 7 £ PUMPI i
l 2 (sHALLow [J pEep  [sem ‘j Q FEET | RATE /8 i ""[/’"
i = i i }
i 50-53 ! {
: _@Q_Q,ﬁa GPM./FT. SPECIFIC CAPACITY . i —
| < ZI;’/U -
54 P " o
i FINAL gWATER SUPPLY S [ ABANDONED, INSUFFICIENT SUPPLY Coonm ‘
} STATUS OBSERVATION WELL 6 [J ABANDONED, POOR QUALITY e o T
| 3] TEST HOLE 7 ] UNFINISHED = 4
| OF WELL 4[] RECHARGE WELL F oo Pear \ ,
| 5556 T O —
i OMESTIC 5[] COMMERCIAL IS
i WATER 2 [ 'sTOCK 6 [0 MUNICIPAL
i 3 [J IRRIGATION 7] PUBLIC SUPPLY ‘ P
USE 4[] INDUSTRIAL 8] COOLING OR AIR CONDITIONING \/f JC ¢
H Ty
0/ [ OTHER 9 [J NOT USED 4
57| -
KABLE TOOL 6 [J BORING [
METHOD T1 ROTARY (CONVENTIONAL) 7 {1 DIAMOND
OF 3 [ ROTARY (REVERSE) 8 [] JETTING
4 9
DRILLING [J ROTARY (AIR) O DRIVING

5[] AIR PERCUSSION DRILLERS REMARKS:

o "7‘ OF WELL CONTRW/ y } /Q« LIC;!CE UMBER » QQLARCE ' 58| CONTRACTOR 59-62| DATE RECEIVED 2 63-68| BO|
<ot A w//z, [ e M 5 3o44 112017
- ?DDﬂES? / /7 ’ﬁ 7[ % O [DATE OF INSPECTION INSPECTOR
(@ ] .;’(", {
-4 / > }f /§ L 7 Y / ’L/Z’” 3 K e
oc u‘AM‘FOF OMILLER OR BORER /‘! B LIGENCE NUMBER =) [REMARKS: LAY /K
‘, z| . ?{Z?‘ pf'. fon O - E A P
: [o] s;n T OF CONTRACTpR N - susM)5§|o DATE . Cholng
RCITY/ 7/ s 7L Al Off 6 Wi
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The Ontario Water Resourpes Act

Ontario "

1. PRINT ONLY IN SPACES PROVIDED
2. CHECK {X] CORRECT BOX WHERE APPLICABLE

14 15

CON.. BLOCK. T CT, SURVEY ETC. LOT
)

S 6k 0
£27./00 260, . 1. .

LOG OF OVERBURDEN AND BEDROCK MATERIALS (SEE INSTRUCTIONS)

MOST DEPTH - FEET

E
GENERAL COLOUR COMMON MATERIAL QOTHER MATERIALS GENERAL DESCRIPTION FROM TO

?% W o | 4
77 :

| - 2 /2

rd

m% L T i e
ol  E
( 31 m&welibdﬁﬁm,ﬁ|1llu REER 1] bbb e b bl | 1 L1
32 Gl e P b b L Il’l 1 et e e b 14 i
10 ETNE P 32 a3 - 54 . &5 73
I SIZE«S: OF OPENING 31-33 [ DIAMETER 34.38 | LENGTH  139.40
WATER RECORD CASING & OPEN HOLE RECORD = | (5007 NO
S e e I LLJ
KIND OF WATER & o WALL | DEPTH i FiET i I L _ INCHES
D1AM MATERIAL THICKNESS F RO M LC "MATERIAL AND TYPE DEPTH TO TOP
INCHES INCHES : Q) OF SCR
1 EEN
1 €7 FRESH 3 [0 SULPHUR ——— R N
1Q-11 IQ’STEEL 12 -
2 1 SALTY 4 [ MINERAL | _
e 2 [} GALVANIZED / W Q_& —
19 —3 - . | O ‘ - —
1 7 FRESH 3 SULPHUR 3 ! CONURETE i
L . g - | 61 PLUGGING & SEALING RECORD
2 [] SALTY 4 [] MINERAL 4 ] OPEN HOLE e ——
_ _ 1 wl o = T - 212l DEPTH SET AT - FEET 1 ,
[l FRESH {1 SULPHUR 2 7] GALVANIZED FEROM r(} SLAF -
2 - 4 - ! e S — i
t [] FRESH 8 [] SULPHUR ° 42 OPEN HOLE b . s ]
2 [J SALTY & ] MINERAL 24-25 4 [ sTEEL 26 | 27-30 18-21 22-25
" 2 GALVANIZED f |
1 ] FRESH 3] SULPHUR 3. ) CONCRETE ZE-EB 3D- 33T 80
2 [J SALTY & [ MINERAL 4 ] OPEN HOLE ‘ .
[ e i - ias A st PR ra— It i e e T i e A 53 i b i - Npr—— Eaa Sttty o e DL TR T U e R T e PR SR, |
— UM ING TESTY HE;H:—.!D } ) 10 PUMPING H "-14 DJEATlDN OF PUMPING F B o o T
@/ i!o 0/ :j)O LOCATlON OF WELL
' 15-16 78| | S L » e
] L] pump 2 BAILER . HOU RS
P warer Lever . |25 : UM PING IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
END OF WATER LEVELS DURING ' i ' '
LEVEL b ] RECDVER‘Y‘ LOT LlNE !NDICATE NORTH BY ARROW.

PUMPING

22-28] 15 MINUTES 30 MINUTES 45 MINUTES 6O MINUTES ( ;\{_ t ;K\ ?

Al

'F FLOWING, 38-41) PUMP (NTAKE SET AT WATER AT END OF TEST

S1VE TD 5
| ,é” ¥
| CPM FEET 1 D CLEAR CLOUD
RECOMMENDED PUMP TYFE RECOMMENDED 43.45 HECDMMEHDED 46-49
PUMF PUMF O
MHALLOW L] pEep SETTING FEEY mr 6P M

s0-53 ‘ . dGPM /FT. SPECIFIC CAPACHT .
—— P - ——— d
- 54 - ) o '
FINAL 1 ﬁ- WATER SUPPLY s L] ABANDONED, INSUFFICIENT SUPFLY f
2 [0 OBSERVATION WELL s§ (] ABANDONED POOCR QUALITY
STATUS 3 [} TEST HOLE 7 ] UNFINISHED
OF WELL 4 [] RECHARGE WgLL
33-581 (J DOMESTIC s [J] COMMERCIAL
)2 Mmcx 6 1 MUNICiPAL !
WATER 3 [ "IRRISATION 7 O PUBLIC SUPPLY
USE a 4 [ IMDUSTRIAL 8 [] COOLING OR AIR CONDITIONING
0 OTHE:R ? [] NOT USED

-
- —

;
' 1 CcABLE TOOL

) 6 [ 1 BORING

METHOD 2 [1 ROTARY {CONVENTIONAL) 7 {J DIAMOND
OF 3 [J ROTARY X REVERSE) 8 [0 JETTING
DRILLING 4 ROT#.R':’_:-:{MRJ s {J DRIVING

§ Z&” AIR PERCUSSION

DRILLERS REMARKS:

| OF WELL CONT / LICENCE NUMBER > DATA EB | C C DATE RECEMMED 63-68 | BD
SOURCE
< | “en JU 564 ||z . 01 %
3 e %\4 | >
|__ ADDRESS ] O CATE QOF INSPECTISN IHSPECTDR .
Q Qé . v | - ¢ AT
! . 24 WA |8 Y 5)78 N
E NAME OF DRILLE BORER - . LICENCE MUMBER - ‘REMARKS . / P —/
r L C Ty e
- l 6 Poaopiad . i} |
O 2 ikl s O KT Leoax 7 AR
¢) | SIGNATURE OF TRACTOR~} SUBMISSION DATE ¥R -
w5 w7275 Wi
l

07-Q91
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WATER WELL RECORD

151657

MUNICIP

0

CON.

TOWNSHIP, BORO

17 T

CITY, TOWN NVIiLLAGE

CON.. sLoch;T suwva

Z
LOT T s-27

/P#/ /@/;ﬂ

OM‘

DATE CO?LETED 5 48B-53 m

llIlIIl!I

LOG OF OVERBURDEN AND BEDROCK MATERIALS (sce INSTRUCTIONS)

GENERAL COLOUR

MOST

COMMON MATERIAL

OTHER MATERIALS

GENERAL DESCRIPTION

FEET
10

DEPTH -
fFROM

O |6

Loy
]

9%

6oL /2

Vi
Noyuolors

/2K

2] |,

|

L1,
415

Ll Lyl

L

L1
Ll

V) Lo d
|

L
|

C

NI

32 80
SI1ZE(5} OF OPENING 31-33 DIAMETER 34.38 LENGTH 19-40
/ 4” WATER RECORD CASING & OPEN HOLE RECORD 2 | isior No
+ w
WATER FOUND KIND OF WATER INSIDE WALL DEPTH - FEET w INCHES FEET
AT - FEET Rl MATERIAL THICKRESS FROM 10 OC [MATERIAL AND TYPE DEPTH TO TOP a1-az | 80
913, RESH 3 [] SULPHUR 2 * ; (8] OF SCREEN
10-1t| ¢ TEEL 12 13-16 (‘n i
‘po 2fg saLvy 4 [ MINERAL FEET
[J GALVANIZED 2
T 1see 18
' FRESH 3 [J SULPHUR 3 [ CONCRETE .
D 0 0 : ¢ PLUGGING & SEALING RECORD
2 [] SALTY 4 [] MINERAL 4[] OFEN HOLE | L
17- ) 70-23 DEPTH SET AT - FEET
20-23] ) 181 7 sTEEL — MATERIAL AND TYPE (CEMENT GROUT
(] FRESH 3 [J SULPHUR 2 [] GALVANIZED FROM 10 LEAD PACKER, ETC )
2z 4 f——
] SsALTY [] MINERAL 3 O CONCRETE 103 a7 |i
25-28] | | FRESH 3 [] SULPHUR 29 4 [ OPEN HOLE
2 [0 SALTY a [J MINERAL 28-25 1 [J sTEEL 28 27-30 18-21 22-25
2 [J GALVANIZED
30-33 34180 o
v [J FRESH 3 [] SULPHUR 3 (] CONCRETE 76-29 30-33 | 80
2 [0 SALTY 4 [] MINERAL & [] OPEN HOLE
PUMPING TEST METHOD 10 PUMPING R. 11-14 | DURATION OF PUMPING
71 O O/ . . LOCATION OF WELL
15-16 7-18 -
' ump 2 D BAILER GPM HOURS MINS
f A WATER LEVEL T UMPING IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
LEVEL N OF WATER LEVELS DURING I RECOVERY LOT LINE INDICATE NORTH BY ARROW.
[ -
[75) 19-2% 22-24 | 15 MINUTES 30 MINUTES 45 MINUTES 60 MINUTES
w 8 gl -34 .37
2003 025 1R Sl\e.
0 FEET - FEET TET EET FEET FEET
Z IF FLOWING, 38-41 PUMP INTANKE SET AT WATER AT END OF TEST 42 N
€ | GIVE RATE
o s
s PN ceerl ! O cLEARr %ouov
=) | RECOMMENDED PUMP TYPE RECOMMENDED 43-45 |RECOMMENDED 1649
m PUMP VUMPiNG f‘/ ) \d
M’MLLOW O peer SETTING 0 FEET |RATE (j \ 5 ) \
50-53 L\ . Ny ~
i .2 | \'/.)
58 \% ‘j
e
FINAL v @Y WATER SUPPLY s [1 ABANDONED. INSUFFICIENT SUPPLY / " ;
STATUS 2 {3 OBSERVATION WELL ¢ [ ABANDONED. POOR QUALITY { X Coael T N
3 [J TEST HOLE 7 O UNFINISHED v -y
OF WELL 4 [0 RECHARGE WELL by} <
3
55.56 }5 g
1+ dlAomesTic s [0 COMMERCIAL <~
2 [1 svock s (0 MUNICIPAL ’\‘
WATER 0 3 [0 IRRIGATION 7 {0 PUBLIC SUPPLY 3
USE 4 [ INDUSTRIAL 8 [] COOLING OR AIR CONDITIONING D W
O oTHER 9 0 NOT USED 1 < - ‘
I o <
57 ~ /¢ -
* (O CABLE ToOL s O BORING
METHOD e 2 (1 ROTARY (CONVENTIONAL) 7 [ DIAMOND
i
] ROTARY (REVERSE [ JETTING - !
OF o ) o Ccan T :
DRILLING 4 [ ROTARY (AIR) 9 O DRIVING d
s IR PERCUSSION
aA DRILLERS REMARKS:
NAM)OF, ELL CONTRAC LICE NYMBER DATA 58 | CONTRACTQR 9-62 | DATE RECEIVED 63-68 | 8O
: SOURCE / £} > '7 ¥
« - 3 2 , PTRSRL
E ADDRESS T O |oate oF insPE noN INSHECTOR - - g
g 526, el (s Ts/ £
-
- It H 79 . g-r I
(o {
’_ NAME OF‘ﬂﬁlLLER LICENCE NUMBER : REMARKS:
2 4 w
o 4"/'/1 3]
(O | SIGNATURE OF colTRACTOR SUBMI(SSION DATE ™S
= .
6 B CSS.58
DAY o~  val___
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WATER WELL RECORD

@ 1517125

MUNICIP

| 5003

ZIG4W

ICOn,

|12 |203[?2AJ

DISTRICT TOWNSHIP. BO . CITY, TOWN, VILLAGE CON.. BLOCK, 5 SURV ?ETC Cﬁg:s 27
DATE COMPLETED 7.! 53 ?
DAY MO vr 2 L
ELEVATION RC BASIN CODE 1 n tv
MLM@|2|G||1111|1111111]
30 31 47
LOG OF OVERBURDEN AND BEDROCK MATERIALS (see iINSTRUCTIONS)
MOST DEPTH - FEET
OTHER MATERIALS GENERAL DESCRIPTION
GENERAL COLOUR COMMON MATERIAL FROM TOo
o e 3
// /, [ o |/20
cyru /‘,mi,wsz
( 7
v
- g
i
g
1
I
| |
i/
(31 ) MI_ZQ{ELL“QIRqJJ; e e bbb Lo b e b o b e b b ) b L b 00 0 L
32| [ Illlillllllll T I U Y VO B P R I A R B ER N [l
1 F 14 15 21 54 215 L01
SIZE1SY OF OPENING 31-33 | DIAMETER 34-38 | LENGTH 39-40
i41 P WATER RECORD 51 ) CASING & OPEN HOLE RECORD 2 | swor no )
| - 4w
WATER FOUND KIND OF WATER IO WALL »_y_iﬁ"”* - fE” wi INCHES FEET
AT - FEET DIAM MATERIAL TRICKNESS FRUM 1o CC [MATERIAL AND TYPE DEPTH 10 107 ataa 10
= = INCHES. INCHES © &) OF SCREEN
~013] | e FRESH 3 [ SULPHUR = =1 | )
10-11 w R 3
‘D 2 ) SALTY 4 [ MINERAL ! EEL FEET
¢ 2 [0 GALVANIZED /ky O r -
VAR e A
/ 15-18] 19 — -
G| T s g suienus JDcomenere /0 doa? PLUGGING & SEALING RECORD
7 2 ] SALTY & ] MINERAL 4] OPEN HOLE 1 ]
4 7023 ——— " 1798] 1 ] oTeE. 19 N 20-23 BEPTH SET AT FEED MATERIAL AND TYPE (CEMENT GROUT
'3 FRESH 3 [] SULPHUR 2 ] GALVANIZED 3 ”“’M T Vo LEAD PACKER. ETCH
2 [} SALTY 4[] MINERAL 307 concrerE 3 =
25-28 t [] FRESH 3 D SULPHUR 29 -A fj OFEN HOLE E%
2 [] SALTY 4 [J MINERAL 2228y 7] sreeL 6 2730 22.25
| s3keal 2 3 GALVANIZED
30-3% [ Fresw 3 [J SULPHUR 3 (] CONCRETE 30-331 80
2 [ SALTY a4 [] MINERAL 47 GPEN HOLE
PN
CING TEST METHOD 10} PUMPING RATE 1.-14: GURATICN OF PUMPING o ) )
O 00 0/ do LOCATION OF WELL
N 151 17-18 i e o . — —
[ D/PUMP 2 [] BafLER crm HOURS Mins :
STATIC WATER LEVEL 25 1xPUMPwNG IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
LEVEL ENL OF WATER LEVELS DURING LOT LINE INDICATE NORTH BY ARROW
o PUMPING 2 O RECOVERV ©
(‘.') " o 19-21 22-24 15 MINUTES 30 MINUTES a5 MH\UT‘S SQ MINUTES T \ i
%0 14 0 C}G -28 029-31 32-34 5 37 3y &‘
P . =% ‘
. FEET : FEET FEET FEET FEET FEEI s \\‘
P \F FLOWING. 38-41] PUMP INTAKE SET AT NATER AT END OF TEST
SIYE RATE \'
1 [0 crLear 2 é/cLoum 3
L GPM FEET ~N
REZOMMENDED PUMP TYPE RECOMMENDED 43-45 [RECOMMENDED 46-49 Q
PUMP ¢ O PUMPIN C ) ’§
M sHattow [J pEep SETTING FEET | RATE Ua/ GPM ™
50.53 e e @ — GPM./FT. SPECIFIC CAPACITY N i
sS4 C Pz 2
FINAL 1 f]/wnzn SUPPLY s [J ABANCONED, INSUFFICIENT SUPPLY
z [0 OBSERVATION WELL s [J ABANDONED POOR QUALITY R
STATUS 3 [J TEST HOLE 7 [0 UNFINISHED “f [
OF WELL a4 [] RECHARGE WELL /0 AN
55-58 | £ DOMESTIC s [ COMMERCIAL
2 O stock 6 (O MUNICIPAL \1/
WATEROI 3 O IRRIGATION 7 [0 PUBLIC SUPPLY
USE 4 [D INDUSTRIAL & [0 COOLING OR AIR CONDITIONING
0O otHErR 9 ] NoOT USED
57
1 [0 CABLE TOOL 6 [J BORING
METHOD | 2 O ROTARY (CONVENTIONAL) 7 O opiamoND
OF 5 3 (O ROTARY (REVERSE) 8 [J JETTING
DRILLING 4 [0 ROTARY (AIR) 9 ] DRIVING
s 1
&' IR PERCUSSION DRILLERS REMARKS

NA/ mcom% wﬂ&%w

Leepes ZM

DATA
SOURCE

[

58

CONTRAC

26

TOR 59-62

240979

ADDRESS

T 52U

,/{(,%y[n/ O {

DATE OF INSPECTION

+
INSPECTOR :

LICENTE NUMBER

REMARKS

CONTRACTOR

NAME MRILLEWRER
U mz
SIGNATURE or/qlf TRAW -

su EMISSION DA\'E

DAY

4
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WATER WELL RECORD

93

15803 CON ... 1B
10 22 3 Z]

730 Jock Trail Road Richmond.Ontario

County or District Township/Borough/City/Town/Village Con block tract survey, etc. | Lot =2
Goulbourn 3 9
Address Date s

completedl 9day 1 1 month O;ar

Northing

RC Elev.

17

Ll L]

ation

KGR 220 |

LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)

General colour Most common material Other materials General description Fro?nepth - fee;o
Brown Hardpan Boulders Packed 0 12
' Gray Hardpan Boulders PBcked 12 16
| Grau Limestone 16 173

0 T T P I I N i B B P R N e R | B A N FE R N A N N

l_lllllllllllllllljlt|[I|IIIIIIlllll!IlllllllIlllIHlllillllIlHllllllllIllu

41 WATER ER RECORD 51 CASING & OPEN HOLE RECORD (SSITGS ,;?f ?Peﬂlng 3133 | Diameter 3438 | Length 39-40
Water found ) Inside wall Depth - feet Z| (SletNo )
at - feet Kind of water diam Material thickness From o E inches fest
inches inches -
1013 3 (O Sulphur 14 1 Material and type Depth at top of screen | 30
1 O Fresh | M‘i’nzrals /4 X swel 188 + 1.5 2% 3 4144
141 2 [ Salty s 2 O Galvanized
m—%—— 3 [ Concrete feet
¥ 110 Fresh 5 Mir"l‘:::lrs 1 « [ Open hale _— —
20 Saly § O gas O Pt 61 PLUGGING & SEALING RECORD
718 14 0 Steel 2023 ® Annular space 0 Abandonment
2023 | ] Fresh ° [ Sulphur 24 2 O Galvanized =
2 [ Saity 4 O Minerals 3 L] Concrete Depth st at - feet Material and type (Cement grout, bentonite, etc.)
5 L] Gas l6 1/16 x openhole 21 173 From To - » otc.
252 |\ [ Fresh 3 O Sulphur 29 5 [J Plastic -13 417
2 O say © D Minerals T P P 2 0" | Grouted ~ Cement (4)
o Ll Gas 2 [ Galvanized 1821 225
30-33 3 [0 Sulphur 3460 3 [J Concrete
; g ;relsh 4 [0 Minerals 4 [J Open hole 2629 3033 [ 80
Y 6 O Gas 5 [ Plastic
Pumping test method 10 | Pumping rate 1114 | Duration of pumping
71|, g R 2 O Baier 15 apm e o . LOCATION OF WELL
5 - In diagram below show distances of well from road and lot line.
. Water level :
.‘z Static level end of pumping Water levels during t 0 Pumping 2 [] Recovery Indicate north by arrow.
w 1821 2224 | 15 minutes 30 minutes 45 minutes 60 minutes
[ 26-28 29-31 32-34 35-37
(]
Z| 8'O®et| 75 et | 17Qtect| 150 feet] OO feet 75 teet
% If flowing give rate AT Pump intake set at Water at end of test L
=} GPM feet [ Clear & Cloudy
0. R ecommended pump type Recommended 43-45 | Recommended 46-43 =)
pump setting pumg rate
O Shallow g Deep 100e=t 5 aPM ‘ (j
50-53 ‘ U
FINAL STATUS OF WELL 54 ‘ \& -
1 3¢ Water supply 5 (J Abandoned, insufficient supply 9 00 Unfinished VAT A\ c_}t oet i (f)
2 [J Observation well 6 ] Abandoned, poor quality 0 3 Replacement well l
3 O Test hole 7 O Abandoned (Other)
4 [J Recharge well 8 [] Dewatering ' No Yoose ‘ /‘é
WATER USE e B 0
1 4¢] Domestic 5 [J Commercial 9 0 Notuse ‘ 7 7 :5 O , C
Stock 6 [ Municipal 10 (0 Other ... b
3 E] Irrigation 7 [ Public supply i { -
4 [ Industrial 8 [ Cooling & air conditioning é
METHOD OF CONSTRUCTION s7
1 [ Cable tool Air percussion ¢ [ Driving SOC\(\ e\ RA
2 [ Rotary (conventional) Boring 10 [ Digging
3 [3 Rotary (reverse) 7 O Diamond LRI o))
4% Rotary (air) 8 [J Jetting 2 5 0 51 4
Name of Well Contractor Well Contractor's Licence No. > Data s8 | Contractor s9-62 | Date received 80
- 2 11558 [DEC17200
___Qigltal_ﬂa_ter Supply Lid. 1558 3 :
Addre: res w Date of inspection TnsPector
. N . [
P.O. Box 490 Stittsville, Ontaric K25 1A6 1
Name of Weli Technician Well Technician’s Licence No. E Remarks
S. pijier 70097 5 a0 ES2
Sign f niciarn/Contractor Submission date >
L £ ( day 20 moll yr 02 =
0506 (07/00) Front Form 9
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[Well Tag Tag A 0 4 3% 0 u er below)

Well Record

Regulation 903 Ontario Water Resources Act

Instructions for Completing Form

AQ":%‘:‘

OO
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All Sections must be completed in full to avoid delays in‘processing.

All metre measurements shall be reported to 1/10t" of a metre.

For use in the Province of Ontario only. This document is a perman|

Questions regarding completing this application can be directed to th

ent legal document. Please retain for future reference.
Further instructions and explanations are available on the back of this form.
e Water Well Management Coordinator at 416-235-6203.

Please print clearly in blue or black ink only.

Ministry Use Only

Well Owner’s Information and Location of Well Information
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APPENDIX C

Pumping Test Data

Letter to: Jubalani Vineyard and Winery

@ GEMTEC Project: 101593.001 (July 22, 2022)



Pumping Test Analysis Report

‘ G E M T E C Project: Hydrogeological Investigation

ConSULTING ENGINEERS Project Number: 101593.001

AND SCIENTISTS Client: Tom Moul (Jubalani Vineyard and Winery)

Location: 8005 Jock Trail, Richmond, Ontario

Test Conducted by: SE Pumping Well: TW22-01 P-Test Date: Mar. 16th, 2022

Analysis Performed by: AW | Method: Manual Measurements | Analysis Date: Jun. 23rd, 2022

Aquifer Thickness: 36.1 m | Discharge: 70 L/min to 90 L/min [Duration: 8 hours

Pumping Test Data (TW22-01): Drawdown and Recovery

6
5%@00000000000 o o
o o
o
T 4
g © o
30
o
'g o
. °
0 Manual Measurements
1 o)
o
0 o %moooczaooo
0 100 200 300 400 500 600 700

Time (minutes)

Water Levels TW22-01

Static : 1.85 m below top of casing

TOC = 0.52 m above ground surface

End of pump test (8 hours): 7.05 m below top of casing
Following recovery (1.75 hours): 1.92 m below top of casing




APPENDIX D

Water Quality Data

Letter to: Jubalani Vineyard and Winery

@ GEMTEC Project: 101593.001 (July 22, 2022)



Table D1

Summary of Measured Field Parameters

Test Well Time Sinf:e Initiation Temp pH EC’ Turbidity? Chlorine Colour Colour Comments
of Pumping (Hours) (°C) () (nS/cm) (NTU) (mg/L) (ACU3) (TCU%
TW22-01 1 9.5 6.59 690 1.31 - - - Clear, no odour
2 9.5 7.28 704 0.47 - - - Clear, no odour
3 9.4 7.40 734 0.47 - - - Clear, no odour
4 9.7 7.46 738 0.49 0 0 0 Clear, no odour
5 9.7 7.64 762 0.39 - - - Clear, no odour
6 9.3 7.80 726 0.60 - - - Clear, no odour
7 9.4 7.83 742 0.38 0 0 0 Clear, no odour
Notes:

1. EC: Electrical Conductivity

2. Turbidity is taken to be the average of three consecutive measurements.
3. ACU: Actual Colour Units (unfiltered)

4. TCU: True Colour Units (field-filtered using 0.45-micron filter)




Table D2

Summary of Laboratory Parameters Analyzed

PW-8005 TW22-01 8 hr TW22-01 8 hr (Filtered)
Parameter Lab ID: 2205351-01 Lab ID: 2212320-02 Lab ID: 2212320-03 OoDWQS | Standard
01/26/2022 03/16/2022 03/16/2022
E. Coli CFU/100 mL ND (1) ND (1) N/A 0 MAC
7]
g % Fecal Coliforms CFU/100 mL ND (1) ND (1) N/A 0 MAC
o £
é‘) g Total Coliforms CFU/100 mL ND (1) ND (1) N/A 0 MAC
o
Heterotrophic Plate Count CFU/mL 10 10 N/A - -
Alkalinity, total mg/L 231 198 N/A 30-500 0G
Ammonia as N mg/L 0.01 0.01 N/A - -
Dissolved Organic Carbon mg/L 0.6 1.1 N/A 5/10 AO/MCT
Colour TCU ND (2) 2 N/A 5/7 AO/MCT
1]
Q
S Colour, apparent ACU 2 2 N/A 5/7 AO/MCT
)]
o
£ Conductivity uS/cm 747 780 N/A - -
©
% Hardness mg/L 312 307 N/A 80-100 0G
O
pH pH Units 7.6 7.7 N/A 6.5-8.5 0G
Phenolics mg/L ND (0.001) ND (0.001) N/A - -
Total Dissolved Solids mg/L 450 452 N/A 500 AO
Sulphide mg/L ND (0.02) ND (0.02) N/A 0.05 AO
NOTES
1. ODWS = Ontario Drinking Water Standards 2. MAC = Maximum Acceptable Concentration
3 OG = Operational Guidelines 4.  AO = Aesthetic Objectives
5.  ND = Not Detectable 6. WL = Warning Level for a Person on Sodium Restricted Diet
7 MCT = Maximum Concentration Considered Reasonably Treatable




PW-8005 TW22-01 8 hr TW22-01 8 hr (Filtered)
Parameter Lab ID: 2205351-01 Lab ID: 2212320-02 Lab ID: 2212320-03 Standard
01/26/2022 03/16/2022 03/16/2022
é Tannin & Lignin mg/L ND (0.1) ND (0.1) N/A - -
% Total Kjeldahl Nitrogen mg/L 0.1 0.2 N/A - -
[
?,._3 Organic Nitrogen mg/L 0.09 0.19 N/A 0.15 0G
QGCDJ Turbidity NTU 0.2 ND (0.1) N/A 5/5 AO/MCT
Chloride mg/L 64 91 N/A 250/250 AO/MCT
Fluoride mg/L 0.4 0.3 N/A 1.5 MAC
(2]
-é Nitrate as N mg/L 2.7 4.7 N/A 10 MAC
A Nitrite as N mg/L 0.24 ND (0.05) N/A 1.0 MAC
Sulphate mg/L 59 32 N/A 500/500 AO/MCT
Mercury 0.0001 N/A ND (0.0001) ND (0.0001) 0.001 MAC
Aluminum 0.001 N/A ND (0.001) ND (0.001) 0.1 MAC
Antimony 0.0005 N/A 0.0009 ND (0.0005) 0.006 MAC
Arsenic 0.001 N/A ND (0.001) ND (0.001) 0.01 MAC
[2]
§ Barium 0.001 N/A 0.181 0.187 1.0 MAC
Beryllium 0.0005 N/A ND (0.0005) ND (0.0005) - -
Boron 0.01 N/A 0.07 0.09 5.0 MAC
Cadmium 0.0001 N/A ND (0.0001) ND (0.0001) 0.005 MAC
Calcium 0.1 83.4 86.6 N/A - -
NOTES

1.

3.
5.
7.

ODWS = Ontario Drinking Water Standards

OG = Operational Guidelines
ND = Not Detectable

MCT = Maximum Concentration Considered Reasonably Treatable

2. MAC = Maximum Acceptable Concentration
4.  AO = Aesthetic Objectives
6. WL = Warning Level for a Person on Sodium Restricted Diet




PW-8005 TW22-01 8 hr TW22-01 8 hr (Filtered)
Parameter Lab ID: 2205351-01 Lab ID: 2212320-02 Lab ID: 2212320-03 Standard
01/26/2022 03/16/2022 03/16/2022
Chromium 0.001 N/A ND (0.001) ND (0.001) 0.05 MAC
Cobalt 0.0005 N/A ND (0.0005) ND (0.0005) - -
Copper 0.0005 N/A 0.0008 0.0008 = =
Iron 0.1 ND (0.1) ND (0.1) N/A 0.3/5-10 AO/MCT
Lead 0.0001 N/A ND (0.0001) ND (0.0001) 0.010 MAC
Magnesium 0.2 25.1 22.2 N/A - -
Manganese 0.005 0.006 ND (0.005) N/A 0.05/1.0 AO/MCT
Molybdenum 0.0005 N/A 0.0010 0.0009 - -
L Nickel 0.001 N/A ND (0.001) ND (0.001) - -
g Potassium 0.1 3.4 2.5 N/A - -
Selenium 0.001 N/A 0.001 0.001 0.05 MAC
Silver 0.0001 N/A ND (0.0001) ND (0.0001) - -
Sodium 0.2 25.3 22.0 N/A 20/200/200 WL/AO/MCT
Strontium 0.01 N/A 0.86 0.94 7.0 MAC
Thallium 0.001 N/A ND (0.001) ND (0.001) - -
Uranium 0.0001 N/A 0.0008 0.0008 0.02 MAC
Vanadium 0.0005 N/A ND (0.0005) ND (0.0005) - -
Zinc 0.005 N/A ND (0.005) ND (0.005) - -
NOTES
1. ODWS = Ontario Drinking Water Standards 2. MAC = Maximum Acceptable Concentration
3. OG = Operational Guidelines AO = Aesthetic Objectives
5. ND = Not Detectable 6. WL =Warning Level for a Person on Sodium Restricted Diet
7. MCT = Maximum Concentration Considered Reasonably Treatable
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RELIABLE.

Certificate of Analysis

GEMTEC Consulting Engineers and Scientists Limited

32 Steacie Drive
Kanata, ON K2K 2A9
Attn: Andrius Paznekas

Client PO:
Project: 101593.001
Custody: 15865

300 - 2319 St. Laurent Blvd
Ottawa, ON, K1G 418
1-800-749-1947
www.paracellabs.com

Report Date: 1-Feb-2022
Order Date: 26-Jan-2022

Order #: 2205351

This Certificate of Analysis contains analytical data applicable to the following samples as submitted:

Paracel ID Client ID
2205351-01 PW-8005
. - e Mark Foto, M.Sc.
Approved By: 1 ) 2 )
/:‘:’/;E;.r_; <l ".',?L"ré-;?j:g Lab Supervisor

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for
this work, and that our employees or agents shall not under any circumstances be liable to you in connection with this work.

Page 1 of 7
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Order #: 2205351

Certificate of Analysis
Client:

Client PO:

GEMTEC Consulting Engineers and Scientists Limited

Report Date: 01-Feb-2022

Order Date: 26-Jan-2022

Project Description: 101593.001

Analysis Summary Table

Analysis

Method Reference/Description

Extraction Date

Analysis Date

Alkalinity, total to pH 4.5
Ammonia, as N

Anions

Colour

Colour, apparent
Conductivity

Dissolved Organic Carbon
E. coli

Fecal Coliform
Heterotrophic Plate Count
Metals, ICP-MS

pH

Phenolics

Hardness

Sulphide

Tannin/Lignin

Total Coliform

Total Dissolved Solids
Total Kjeldahl Nitrogen
Turbidity

EPA 310.1 - Titration to pH 4.5
EPA 351.2 - Auto Colour

EPA 300.1-1IC

SM2120 - Spectrophotometric
SM2120 - Spectrophotometric
EPA 9050A- probe @25 °C

MOE E3247B - Combustion IR, filtration
MOE E3407

SM 9222D

SM 9215C

EPA 200.8 - ICP-MS

EPA 150.1 - pH probe @25 °C
EPA 420.2 - Auto Colour, 4AAP
Hardness as CaCO3

SM 4500SE - Colourimetric

SM 5550B - Colourimetric

MOE E3407

SM 2540C - gravimetric, filtration
EPA 351.2 - Auto Colour, digestion
SM 2130B - Turbidity meter

27-Jan-22
27-Jan-22
27-Jan-22
27-Jan-22
27-Jan-22
27-Jan-22
31-Jan-22
27-Jan-22
27-Jan-22
27-Jan-22
27-Jan-22
27-Jan-22
28-Jan-22
27-Jan-22
28-Jan-22
27-Jan-22
27-Jan-22
27-Jan-22
27-Jan-22
27-Jan-22

27-Jan-22
28-Jan-22
27-Jan-22
27-Jan-22
27-Jan-22
27-Jan-22
31-Jan-22
27-Jan-22
27-Jan-22
27-Jan-22
27-Jan-22
27-Jan-22

1-Feb-22
27-Jan-22
28-Jan-22
27-Jan-22
27-Jan-22
28-Jan-22
27-Jan-22
27-Jan-22

OTTAWA - MISSISS5AUGA

« HAMILTON » KINGSTON

1-800-749-1947 =

« LONDON

« MIAGARA - WINDSOR - RICHMOMD HILL

www.paracellabs.com

Page 2 of 7
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Order #: 2205351

Certificate of Analysis Report Date: 01-Feb-2022
Client: GEMTEC Consulting Engineers and Scientists Limited Order Date: 26-Jan-2022
Client PO: Project Description: 101593.001
Client ID: PW-8005 - - -
Sample Date: 26-Jan-22 14:30 - - -
Sample ID: 2205351-01 - - -
MDL/Units Drinking Water - - -
Microbiological Parameters
E. coli 1 CFU/100mL ND _ - _
Fecal Coliforms 1 CFU/100mL ND _ B )
Total Coliforms 1 CFU/100mL ND _ _ )
Heterotrophic Plate Count 10 CFU/mL 10 _ _ i
General Inorganics
Alkalinity, total 5 mg/L 231 - - -
Ammonia as N 0.01 mg/L 0.01 - - -
Dissolved Organic Carbon 0.5 mg/L 0.6 - - -
Colour 2TCU <2 - - -
Colour, apparent 2ACU 2 - - R
Conductivity 5uS/cm 747 - - -
Hardness mg/L 312 - - -
pH 0.1 pH Units 76 - - -
Phenolics 0.001 mg/L <0.001 - - -
Total Dissolved Solids 10 mg/L 450 - - -
Sulphide 0.02 mg/L <0.02 - - -
Tannin & Lignin 0.1 mg/L <0.1 - - -
Total Kjeldahl Nitrogen 0.1 mg/L 0.1 - - -
Turbidity 0.1 NTU 0.2 - - -
Anions
Chloride 1 mg/iL 64 - - -
Fluoride 0.1 mg/L 0.4 - - -
Nitrate as N 0.1 mg/L 2.7 - - -
Nitrite as N 0.05 mg/L 0.24 - - -
Sulphate 1 mg/L 59 - - -
Metals
Calcium 0.1 mg/L 83.4 - - -
Iron 0.1 mg/L <0.1 _ } j
Magnesium 0.2 mg/L 251 - - -
Manganese 0.005 mg/L 0.006 _ _ _
Potassium 0.1 mg/L 3.4 - - -
Sodium 0.2 mg/L 25.3 - - -

OTTAWA - MISSISS5AUGA « HAMILTOMN - KINGSTOMN « LONDOMN - NIAGARA - WINDSOR « RICHMOND HILL

1-800-749-1947 -« www.paracellabs.com
Page 3 of 7
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Order #: 2205351

Certificate of Analysis Report Date: 01-Feb-2022
Client: GEMTEC Consulting Engineers and Scientists Limited Order Date: 26-Jan-2022
Client PO: Project Description: 101593.001

Method Quality Control: Blank

Reporting Source %REC RPD
Analyte Result Limit Units Result  %REC Limit RPD Limit Notes
Anions
Chloride ND 1 mg/L
Fluoride ND 0.1 mg/L
Nitrate as N ND 0.1 mg/L
Nitrite as N ND 0.05 mg/L
Sulphate ND 1 mg/L
General Inorganics
Alkalinity, total ND 5 mg/L
Ammonia as N ND 0.01 mg/L
Dissolved Organic Carbon ND 0.5 mg/L
Colour ND 2 TCU
Colour, apparent ND 2 ACU
Conductivity ND 5 uS/cm
Phenolics ND 0.001 mg/L
Total Dissolved Solids ND 10 mg/L
Sulphide ND 0.02 mg/L
Tannin & Lignin ND 0.1 mg/L
Total Kjeldahl Nitrogen ND 0.1 mg/L
Turbidity ND 0.1 NTU
Metals
Calcium ND 0.1 mg/L
Iron ND 0.1 mg/L
Magnesium ND 0.2 mg/L
Manganese ND 0.005 mg/L
Potassium ND 0.1 mg/L
Sodium ND 0.2 mg/L
Microbiological Parameters
E. coli ND 1 CFU/100mL
Fecal Coliforms ND 1 CFU/100mL
Total Coliforms ND 1 CFU/100mL
Heterotrophic Plate Count ND 10 CFU/mL

OTTAWA - MISSISS5AUGA « HAMILTOMN - KINGSTOMN « LONDOMN - NIAGARA - WINDSOR « RICHMOND HILL

1-800-749-1947 -« www.paracellabs.com
Page 4 of 7
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Order #: 2205351

Certificate of Analysis Report Date: 01-Feb-2022
Client: GEMTEC Consulting Engineers and Scientists Limited Order Date: 26-Jan-2022
Client PO: Project Description: 101593.001

Method Quality Control: Duplicate

Reporting Source %REC RPD
Analyte Result Limit Units Result %REC Limit RPD Limit Notes
Anions
Chloride 52.7 1 mg/L 52.5 0.4 10
Fluoride 0.43 0.1 mg/L 0.42 0.7 10
Nitrate as N ND 0.1 mg/L ND NC 10
Nitrite as N ND 0.05 mg/L ND NC 10
Sulphate 41.5 1 mg/L 41.6 0.1 10
General Inorganics
Alkalinity, total 196 5 mg/L 197 0.6 14
Ammonia as N 0.104 0.01 mg/L 0.100 3.9 17.7
Dissolved Organic Carbon 0.5 0.5 mg/L 0.6 17.5 37
Colour 2 2 TCU 2 0.0 12
Colour, apparent 2 2 ACU 2 0.0 12
Conductivity 442 5 uS/cm 454 2.7 5
pH 7.3 0.1 pH Units 7.3 0.3 3.3
Phenolics ND 0.001 mg/L ND NC 10
Total Dissolved Solids 408 10 mg/L 398 2.5 10
Sulphide ND 0.02 mg/L ND NC 10
Tannin & Lignin 0.8 0.1 mg/L 0.8 1.3 11
Total Kjeldahl Nitrogen 0.18 0.1 mg/L 0.23 NC 16
Turbidity 0.9 0.1 NTU 0.9 1.1 10
Metals
Calcium 71 0.1 mg/L 71 0.0 20
Iron ND 0.1 mg/L ND NC 20
Magnesium 1.7 0.2 mg/L 1.8 3.3 20
Manganese ND 0.005 mg/L ND NC 20
Potassium 0.6 0.1 mg/L 0.6 1.7 20
Sodium 14.5 0.2 mg/L 14.6 1.2 20
Microbiological Parameters
E. coli ND 1 CFU/100mL ND NC 30
Fecal Coliforms ND 1 CFU/100mL ND NC 30
Total Coliforms ND 1 CFU/100mL ND NC 30
Heterotrophic Plate Count ND 10 CFU/mL 10 NC 30

OTTAWA - MISSISS5AUGA « HAMILTOMN - KINGSTOMN « LONDOMN - NIAGARA - WINDSOR « RICHMOND HILL

1-800-749-1947 -« www.paracellabs.com

Page 5 of 7
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Order #: 2205351

Certificate of Analysis Report Date: 01-Feb-2022
Client: GEMTEC Consulting Engineers and Scientists Limited Order Date: 26-Jan-2022
Client PO: Project Description: 101593.001

Method Quality Control: Spike

Analyte Resut < pri" Units Source - grec  IRES RPD R0 Notes
Anions
Chloride 62.8 1 mg/L 52.5 103 77-123
Fluoride 1.33 0.1 mg/L 0.42 90.4 79-121
Nitrate as N 1.05 0.1 mg/L ND 105 79-120
Nitrite as N 0.991 0.05 mg/L ND 99.1 84-117
Sulphate 50.9 1 mg/L 41.6 93.6 74-126
General Inorganics
Ammonia as N 0.347 0.01 mg/L 0.100 99.0 81-124
Dissolved Organic Carbon 11.9 0.5 mg/L 0.6 112 60-133
Phenolics 0.024 0.001 mg/L ND 96.6 67-133
Total Dissolved Solids 104 10 mg/L ND 104 75-125
Sulphide 0.52 0.02 mg/L ND 104 79-115
Tannin & Lignin 1.7 0.1 mg/L 0.8 91.8 71-113
Total Kjeldahl Nitrogen 1.99 0.1 mg/L 0.23 88.0 81-126
Metals
Calcium 14500 0.1 mg/L 7090 73.9 80-120 QM-07
Iron 2040 0.1 mg/L 7.6 81.2 80-120
Magnesium 10100 0.2 mg/L 1770 83.7 80-120
Manganese 45.9 0.005 mg/L 1.56 88.8 80-120
Potassium 8560 0.1 mg/L 570 79.9 80-120 QM-07
Sodium 8850 0.2 mg/L ND 88.5 80-120

OTTAWA - MISSISS5AUGA « HAMILTOMN - KINGSTOMN « LONDOMN - NIAGARA - WINDSOR « RICHMOND HILL

1-800-749-1947 -« www.paracellabs.com
Page 6 of 7
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Order #: 2205351

Certificate of Analysis
Client: GEMTEC Consulting Engineers and Scientists Limited

Client PO:

Report Date: 01-Feb-2022
Order Date: 26-Jan-2022
Project Description: 101593.001

Qualifier Notes:
Sample Qualifiers :

QC Qualifiers :

QM-07 : The spike recovery was outside acceptance limits for the MS and/or MSD. The batch was accepted based on

other acceptable QC.

Sample Data Revisions
None

Work Order Revisions / Comments:

None

Other Report Notes:

n/a: not applicable

ND: Not Detected

MDL: Method Detection Limit

Source Result: Data used as source for matrix and duplicate samples
%REC: Percent recovery.

RPD: Relative percent difference.

NC: Not Calculated

OTTAWA -« MISSISS5AUGA « HAMILTOMN - KINGSTON

1-800-749-15947

« LONDOMN - NIAGARA - WINDSOR

www.paracellabs.com

= RICHMOMND HILL

Page 7 of 7



Q)PARACEL I

LABORATORIES LTD.

Paracel 1D: 2205351

Paracel Order Number

(T

99(}(‘5 0

Chain Of Custody

Ontario Drinking Water Samples

N? 15865

E|:|:1-|\| Name G E_ MTEC'_ Prawect Rel 1 D Ls q "-5 . w ! Waterworks Name Sarmples Taken By |

!il:l,._l_,._t Name: ﬂé ff V\j p;wg-tk. g Waterworks Number: Hame 8,,&1 J[‘ {

Address ] Address Signature: w
ples@ 6EMEC < .

inhrr Hours Contact E-mail

ﬁﬂéﬂus ; Pp_“zﬂ

Turn Around Time Reéquired:

[Teleghone b;a = 2,!2|j - ‘81{_'2_5 Fax Public Health Unit O1day O2day O3day G4 day
| itfed * (i 1 q it =T = D= P =P | Y
I&.amples*iubm.:u d Under: (Indicate ONLY one) Sample Type: R = Raw ; T= Treated; D Distribution; P = Plumbing Required Analyses
| O ONREG170M3 U NMAEG318/08 1 Private Wel ~ source Type: G = Ground Water; 5 = Surface Water
| ONREG 24307 G, Uther (rés, t 4 Reportable: Requires AWQJ reporting as per Regulation - Y = Yos; N = No -
Have LSN forms been submitted to MUEJ’MOHI.Tf?. Oves O No BIN/A o g . E :'? &
Are these samples for human consumption?: O Yes & No g E . SAMPLE COLLECTED ¢l 2< EE; u ; 5
] " Fd A A K 5 ugg“EEV‘EJ_“_}
Al information must be completed before samples will be processed. | , | & 5| ¢ 3 T L izl o
THEHL §| 23 [2% 8 S %
TR 1L 5| 53 [243 3
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RELIABLE.

Certificate of Analysis

GEMTEC Consulting Engineers and Scientists Limited

32 Steacie Drive
Kanata, ONO K2K 2A9
Attn: Brent Redmond

Client PO:
Project: 101593.001
Custody: 15614

300 - 2319 St. Laurent Blvd
Ottawa, ON, K1G 418
1-800-749-1947
www.paracellabs.com

Report Date: 29-Mar-2022
Order Date: 16-Mar-2022

Order #: 2212320

This Certificate of Analysis contains analytical data applicable to the following samples as submitted:

Paracel ID Client ID
2212320-02 TW22-01 8hr
2212320-03 TW22-01 8hr (Filtered)
. - e Mark Foto, M.Sc.
Approved By: 1 ) 2 )
/:‘:’/;E;.r_; <l ".',?L"ré-;?j:g Lab Supervisor

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for
this work, and that our employees or agents shall not under any circumstances be liable to you in connection with this work.
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Order #: 2212320

Certificate of Analysis
Client:

Client PO:

GEMTEC Consulting Engineers and Scientists Limited

Report Date: 29-Mar-2022

Order Date: 16-Mar-2022

Project Description: 101593.001

Analysis Summary Table

Analysis

Method Reference/Description

Extraction Date

Analysis Date

Alkalinity, total to pH 4.5
Ammonia, as N

Anions

Colour

Colour, apparent
Conductivity

Dissolved Organic Carbon
E. coli

Fecal Coliform
Heterotrophic Plate Count
Mercury by CVAA
Metals, ICP-MS

pH

Phenolics

Hardness

Sulphide

Tannin/Lignin

Total Coliform

Total Dissolved Solids
Total Kjeldahl Nitrogen
Turbidity

EPA 310.1 - Titration to pH 4.5
EPA 351.2 - Auto Colour

EPA 300.1-1IC

SM2120 - Spectrophotometric
SM2120 - Spectrophotometric
EPA 9050A- probe @25 °C
MOE E3247B - Combustion IR, filtration
MOE E3407

SM 9222D

SM 9215C

EPA 245.2 - Cold Vapour AA
EPA 200.8 - ICP-MS

EPA 150.1 - pH probe @25 °C
EPA 420.2 - Auto Colour, 4AAP
Hardness as CaCO3

SM 4500SE - Colourimetric

SM 5550B - Colourimetric

MOE E3407

SM 2540C - gravimetric, filtration
EPA 351.2 - Auto Colour, digestion
SM 2130B - Turbidity meter

17-Mar-22
18-Mar-22
17-Mar-22
17-Mar-22
17-Mar-22
17-Mar-22
21-Mar-22
17-Mar-22
17-Mar-22
17-Mar-22
21-Mar-22
18-Mar-22
17-Mar-22
21-Mar-22
18-Mar-22
17-Mar-22
21-Mar-22
17-Mar-22
17-Mar-22
18-Mar-22
18-Mar-22

17-Mar-22
18-Mar-22
18-Mar-22
17-Mar-22
17-Mar-22
17-Mar-22
21-Mar-22
17-Mar-22
17-Mar-22
17-Mar-22
22-Mar-22
18-Mar-22
17-Mar-22
21-Mar-22
18-Mar-22
17-Mar-22
22-Mar-22
17-Mar-22
17-Mar-22
21-Mar-22
18-Mar-22

OTTAWA - MISSISS5AUGA

« HAMILTON » KINGSTON

1-800-749-1947 =

« LONDON

« MIAGARA - WINDSOR - RICHMOMD HILL

www.paracellabs.com
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Order #: 2212320

Certificate of Analysis

Client: GEMTEC Consulting Engineers and Scientists Limited

Report Date: 29-Mar-2022
Order Date: 16-Mar-2022

Client PO: Project Description: 101593.001
Client ID: TW22-01 8hr TwW22-01 8hr - -
(Filtered)
Sample Date: 16-Mar-22 16:00 16-Mar-22 16:00 - -
Sample ID: 2212320-02 2212320-03 - -
MDL/Units Drinking Water Drinking Water - -
Microbiological Parameters
E. coli 1 CFU/100mL ND _ _ _
Fecal Coliforms 1 CFU/100mL ND _ _ ]
Total Coliforms 1 CFU/100mL ND _ B )
Heterotrophic Plate Count 10 CFU/mL 10 _ _ )
General Inorganics
Alkalinity, total 5 mg/L 198 - - -
Ammonia as N 0.01 mg/L 0.01 - - -
Dissolved Organic Carbon 0.5 mg/L 11 - - -
Colour 2TCU 2 - - R
Colour, apparent 2ACU 2 _ B )
Conductivity 5uS/cm 780 - - -
Hardness mg/L 307 - - -
pH 0.1 pH Units 7.7 _ - _
Phenolics 0.001 mg/L <0.001 - - -
Total Dissolved Solids 10 mg/L 452 - - R
Sulphide 0.02 mg/L <0.02 - - R
Tannin & Lignin 0.1 mg/L <0.1 - - -
Total Kjeldahl Nitrogen 0.1 mg/L 0.2 - - -
Turbidity 0.1NTU <0.1 - - -
Anions
Chloride 1 mg/L 91 - - -
Fluoride 0.1 mg/L 0.3 - - -
Nitrate as N 0.1 mg/L 47 - - -
Nitrite as N 0.05 mg/L <0.05 - - R
Sulphate 1 mg/L 32 - - -
Metals
Mercury 0.0001 mg/L <0.0001 <0.0001 - -
Aluminum 0.001 mg/L <0.001 <0.001 - -
Antimony 0.0005 mg/L 0.0009 <0.0005 - -
Arsenic 0.001 mg/L <0.001 <0.001 - -
Barium 0.001 mg/L 0.181 0.187 - -
Beryllium 0.0005 mg/L <0.0005 <0.0005 - -
Boron 0.01 mg/L 0.07 0.09 - -
Cadmium 0.0001 mg/L <0.0001 <0.0001 - -

OTTAWA -« MISSISS5AUGA « HAMILTON

1-800-749-1947 =

« KINGSTOMN - LOMDOM « MIAGARA

www.paracellabs.com

« WINDSOR

= RICHMOMND HILL

Page 3 of 8
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Order #: 2212320

Certificate of Analysis
Client: GEMTEC Consulting Engineers and Scientists Limited

Report Date: 29-Mar-2022
Order Date: 16-Mar-2022

Client PO: Project Description: 101593.001
Client ID: TW22-01 8hr TwW22-01 8hr - -
(Filtered)
Sample Date: 16-Mar-22 16:00 16-Mar-22 16:00 - -
Sample ID: 2212320-02 2212320-03 - -
MDL/Units Drinking Water Drinking Water - -
Calcium 0.1 mg/L 86.6 - - -
Chromium 0.001 mg/L <0.001 <0.001 - -
Cobalt 0.0005 mg/L <0.0005 <0.0005 - -
Copper 0.0005 mg/L 0.0008 0.0008 - -
Iron 0.1 mg/L <0.1 - - -
Lead 0.0001 mg/L <0.0001 <0.0001 - -
Magnesium 0.2 mg/L 22.2 - - -
Manganese 0.005 mg/L <0.005 - - -
Molybdenum 0.0005 mg/L 0.0010 0.0009 - -
Nickel 0.001 mg/L <0.001 <0.001 - -
Potassium 0.1 mg/L 25 - - -
Selenium 0.001 mg/L 0.001 0.001 - -
Silver 0.0001 mg/L <0.0001 <0.0001 - -
Sodium 0.2 mg/L 22.0 - - -
Strontium 0.01 mg/L 0.86 0.94 - -
Thallium 0.001 mg/L <0.001 <0.001 - -
Uranium 0.0001 mg/L 0.0008 0.0008 - -
Vanadium 0.0005 mg/L <0.0005 <0.0005 - -
Zinc 0.005 mg/L <0.005 <0.005 - -
OTTAWA - MISSIS5AUGA « HAMILTOM - KINGSTOM - LONDOMN - MIAGARA - WIMDSOR « RICHMOND HILL

1-800-749-1947 -« www.paracellabs.com
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Order #: 2212320

Certificate of Analysis
Client:

Client PO:

GEMTEC Consulting Engineers and Scientists Limited

Report Date: 29-Mar-2022
Order Date: 16-Mar-2022
Project Description: 101593.001

Method Quality Control: Blank

Reporting Source %REC RPD
Analyte Result Limit Units Result  %REC Limit RPD Limit Notes
Anions
Chloride ND 1 mg/L
Fluoride ND 0.1 mg/L
Nitrate as N ND 0.1 mg/L
Nitrite as N ND 0.05 mg/L
Sulphate ND 1 mg/L
General Inorganics
Alkalinity, total ND 5 mg/L
Ammonia as N ND 0.01 mg/L
Dissolved Organic Carbon ND 0.5 mg/L
Colour ND 2 TCU
Colour, apparent ND 2 ACU
Conductivity ND 5 uS/cm
Phenolics ND 0.001 mg/L
Total Dissolved Solids ND 10 mg/L
Sulphide ND 0.02 mg/L
Tannin & Lignin ND 0.1 mg/L
Total Kjeldahl Nitrogen ND 0.1 mg/L
Turbidity ND 0.1 NTU
Metals
Mercury ND 0.0001 mg/L
Aluminum ND 0.001 mg/L
Antimony ND 0.0005 mg/L
Arsenic ND 0.001 mg/L
Barium ND 0.001 mg/L
Beryllium ND 0.0005 mg/L
Boron ND 0.01 mg/L
Cadmium ND 0.0001 mg/L
Calcium ND 0.1 mg/L
Chromium ND 0.001 mg/L
Cobalt ND 0.0005 mg/L
Copper ND 0.0005 mg/L
Iron ND 0.1 mg/L
Lead ND 0.0001 mg/L
Magnesium ND 0.2 mg/L
Manganese ND 0.005 mg/L
Molybdenum ND 0.0005 mg/L
Nickel ND 0.001 mg/L
Potassium ND 0.1 mg/L
Selenium ND 0.001 mg/L
Silver ND 0.0001 mg/L
Sodium ND 0.2 mg/L
Strontium ND 0.01 mg/L
Thallium ND 0.001 mg/L
Uranium ND 0.0001 mg/L
Vanadium ND 0.0005 mg/L
Zinc ND 0.005 mg/L
Microbiological Parameters
E. coli ND 1 CFU/100mL
Fecal Coliforms ND 1 CFU/100mL
Total Coliforms ND 1 CFU/100mL
Heterotrophic Plate Count ND 10 CFU/mL
OTTAWA - MISSISSAUGA - HAMILTOM « KINGSTOM « LOMDOM -« NIAGARA - WINDSOR = RICHMOMD HILL

1-800-749-15947

www.paracellabs.com
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Order #: 2212320

Certificate of Analysis

Client: GEMTEC Consulting Engineers and Scientists Limited

Client PO:

Report Date: 29-Mar-2022
Order Date: 16-Mar-2022
Project Description: 101593.001

Method Quality Control: Duplicate

Reporting Source %REC RPD
Analyte Result Limit Units Result %REC Limit RPD Limit Notes
Anions
Chloride 90.4 1 mg/L 90.6 0.1 10
Fluoride 0.26 0.1 mg/L 0.26 0.2 10
Nitrate as N 4.75 0.1 mg/L 4.69 1.1 10
Nitrite as N ND 0.05 mg/L ND NC 10
Sulphate 31.9 1 mg/L 31.5 1.3 10
General Inorganics
Alkalinity, total 28.6 5 mg/L 28.9 0.9 14
Ammonia as N ND 0.01 mg/L 0.012 NC 17.7
Dissolved Organic Carbon 1.4 0.5 mg/L 1.1 27.4 37
Colour 2 2 TCU 2 0.0 12
Colour, apparent 2 2 ACU 2 0.0 12
Conductivity 768 5 uS/cm 780 1.6 5
pH 7.8 0.1 pH Units 7.8 0.3 3.3
Phenolics ND 0.001 mg/L ND NC 10
Total Dissolved Solids 454 10 mg/L 452 0.4 10
Sulphide ND 0.02 mg/L ND NC 10
Tannin & Lignin ND 0.1 mg/L ND NC 11
Total Kjeldahl Nitrogen 0.22 0.1 mg/L 0.22 2.6 16
Turbidity ND 0.1 NTU ND NC 10
Metals
Mercury ND 0.0001 mg/L ND NC 20
Aluminum ND 0.001 mg/L ND NC 20
Antimony 0.0009 0.0005 mg/L 0.0009 3.0 20
Arsenic ND 0.001 mg/L ND NC 20
Barium 0.185 0.001 mg/L 0.181 24 20
Beryllium ND 0.0005 mg/L ND NC 20
Boron 0.08 0.01 mg/L 0.07 5.8 20
Cadmium ND 0.0001 mg/L ND NC 20
Calcium 87.8 0.1 mg/L 86.6 1.5 20
Chromium ND 0.001 mg/L ND NC 20
Cobalt ND 0.0005 mg/L ND NC 20
Copper 0.0008 0.0005 mg/L 0.0008 1.4 20
Iron ND 0.1 mg/L ND NC 20
Lead ND 0.0001 mg/L ND NC 20
Magnesium 23.6 0.2 mg/L 222 6.1 20
Manganese ND 0.005 mg/L ND NC 20
Molybdenum 0.0010 0.0005 mg/L 0.0010 3.2 20
Nickel ND 0.001 mg/L ND NC 20
Potassium 2.5 0.1 mg/L 25 1.8 20
Selenium 0.001 0.001 mg/L 0.001 4.3 20
Silver ND 0.0001 mg/L ND NC 20
Sodium 22.0 0.2 mg/L 22.0 0.2 20
Thallium ND 0.001 mg/L ND NC 20
Uranium 0.0008 0.0001 mg/L 0.0008 3.0 20
Vanadium ND 0.0005 mg/L ND NC 20
Zinc ND 0.005 mg/L ND NC 20
Microbiological Parameters
E. coli ND 1 CFU/100mL ND NC 30
Fecal Coliforms ND 1 CFU/100mL ND NC 30
Total Coliforms ND 1 CFU/100mL ND NC 30
Heterotrophic Plate Count ND 10 CFU/mL 10 NC 30
OTTAWA - MISSISSAUGA - HAMILTOM « KINGSTOM « LOMDOM -« NIAGARA - WINDSOR = RICHMOMD HILL

1-800-749-15947

= www.paracellabs.com
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Order #: 2212320

Certificate of Analysis
Client:

Client PO:

GEMTEC Consulting Engineers and Scientists Limited

Report Date: 29-Mar-2022
Order Date: 16-Mar-2022
Project Description: 101593.001

Method Quality Control: Spike

Analyte Resut < pri" Units Source - grec  IRES RPD R0 Notes
Anions
Chloride 98.3 1 mg/L 90.6 77.3 77-123
Fluoride 1.30 0.1 mg/L 0.26 104 79-121
Nitrate as N 5.52 0.1 mg/L 4.69 82.9 79-120
Nitrite as N 0.976 0.05 mg/L ND 97.6 84-117
Sulphate 41.0 1 mg/L 31.5 94.3 74-126
General Inorganics
Ammonia as N 0.261 0.01 mg/L 0.012 99.5 81-124
Dissolved Organic Carbon 13.0 0.5 mg/L 1.1 119 60-133
Phenolics 0.026 0.001 mg/L ND 104 67-133
Total Dissolved Solids 106 10 mg/L ND 106 75-125
Sulphide 0.49 0.02 mg/L ND 97.4 79-115
Tannin & Lignin 0.9 0.1 mg/L ND 93.6 71-113
Total Kjeldahl Nitrogen 2.16 0.1 mg/L 0.22 96.8 81-126
Metals
Mercury 0.0031 0.0001 mg/L ND 103 70-130
Aluminum 435 0.001 mg/L 0.397 86.2 80-120
Antimony 443 0.0005 mg/L 0.915 86.8 80-120
Arsenic 51.0 0.001 mg/L 0.213 102 80-120
Barium 224 0.001 mg/L 181 86.6 80-120
Beryllium 46.1 0.0005 mg/L 0.0205 92.2 80-120
Boron 66.4 0.01 mg/L 16.8 99.2 80-120
Cadmium 48.4 0.0001 mg/L 0.0048 96.8 80-120
Calcium 9780 0.1 mg/L ND 97.8 80-120
Chromium 50.2 0.001 mg/L 0.181 100 80-120
Cobalt 491 0.0005 mg/L 0.155 98.0 80-120
Copper 46.9 0.0005 mg/L 0.834 92.2 80-120
Iron 2420 0.1 mg/L 6.5 96.6 80-120
Lead 45.1 0.0001 mg/L 0.0325 90.1 80-120
Magnesium 30500 0.2 mg/L 22200 83.2 80-120
Manganese 49.2 0.005 mg/L 0.826 96.7 80-120
Molybdenum 47.5 0.0005 mg/L 1.03 92.9 80-120
Nickel 47.8 0.001 mg/L 0.735 94.2 80-120
Potassium 13000 0.1 mg/L 2500 105 80-120
Selenium 46.9 0.001 mg/L 1.32 91.2 80-120
Silver 471 0.0001 mg/L 0.0295 94.1 80-120
Sodium 30600 0.2 mg/L 22000 85.4 80-120
Thallium 44.4 0.001 mg/L 0.034 88.8 80-120
Uranium 46.8 0.0001 mg/L 0.789 92.1 80-120
Vanadium 51.3 0.0005 mg/L 0.173 102 80-120
Zinc 454 0.005 mg/L 1.78 87.2 80-120
OTTAWA « MISSISSAUGA - HAMILTOMN -« KINGSTOM « LOMDOMN - MIAGARA -« WINDSOR - RICHMOND HILL

1-800-749-15947

www.paracellabs.com
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Order #: 2212320

Certificate of Analysis
Client: GEMTEC Consulting Engineers and Scientists Limited

Client PO:

Report Date: 29-Mar-2022
Order Date: 16-Mar-2022
Project Description: 101593.001

Qualifier Notes:
Sample Qualifiers :
QC Qualifiers :

Sample Data Revisions
None

Work Order Revisions / Comments:

None

Other Report Notes:

n/a: not applicable
ND: Not Detected
MDL: Method Detection Limit

Source Result: Data used as source for matrix and duplicate samples

%REC: Percent recovery.
RPD: Relative percent difference.
NC: Not Calculated

OTTAWA -« MISSISS5AUGA « HAMILTON

« KINGSTON

1-800-749-1947 =

« LONDOMN - NIAGARA - WINDSOR

www.paracellabs.com

= RICHMOMND HILL
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LABORATORIES LTD
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