TDC Terra-Dynamics Consultlng Inc.
432 Niagara Street, Unit 2 St. Catharines, ON LZM 4W3

June 7, 2024

Kenedy Stairs Inc.

c/o Chris Laverick

336 Green Road

Stoney Creek, Ontario L8E 2B2

Re: Revised Hydrogeological Assessment — Consent (severance) and Residential Re-development
2970 Highway 3, Port Colborne, Ontario

Dear Mr. Laverick,
1.0 Introduction, Background Information and Purpose

Terra-Dynamics Consulting Inc. (Terra-Dynamics) respectfully submits this Hydrogeological Assessment of
sewage impacts to support a residential consent (severance), and residential re-development of 2970
Highway 3, Port Colborne (the Site, Figure 1). The Site is 0.98 hectares and the proposed lots are 0.4 and
0.58 hectares in size (Suda & Maleszyk Surveying Inc, 2024, Figure 2). Terra-Dynamics previously completed
a Hydrogeological Assessment to support a residential consent (severance) and re-development of a 7-unit
residential building (Terra-Dynamics, 2022), however, the development plan for the Site has now changed.

This hydrogeological assessment is required as part of planning approvals for Niagara Region and the City of
Port Colborne as the Site is within a Highly Vulnerable Aquifer area and a Hydrogeological Sensitive Area
(NPCA, 2017). The purpose of the study was to satisfy Niagara Official Plan Policy 4.1.9.2(b) which indicates
(Niagara Region, 2022):

“the minimum size of the proposed and retained lots shall each be 1 hectare unless it is determined
through a hydrogeological study, that considers potential cumulative impacts, that a smaller size lot
will adequately accommodate private water and sewage treatment facilities for long-term operation
but not be less than 0.4 hectares”

The potential sewage impacts to the groundwater system and private wells were assessed using Ministry of
the Environment, Conservation and Parks (MECP) Provincial Procedure D-5-4 (MECP, 1996a) and as informed
by the MECP Procedure for sewage disposal systems on hydrogeologically sensitive areas (MECP, 2008).
These Provincial Procedures provide an assessment process for determining the potential groundwater
impact of private sewage systems.

As the lots will be provided potable water via cisterns, this report does not include a water supply
assessment (MECP, 1996b). Consequently, it is recommended that a development agreement for the
severances indicate water supply by cistern, unless a water supply assessment is undertaken for groundwater
well supplies.

The following documents the hydrogeological assessment of the Site.

905-646-7931 Fax: 905-935-0397 www.terra-dynamics.com
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2.0 Methodology

Terra-Dynamics began the assessment once confirmation of the appropriateness of the Terms of
Reference was received from Niagara Region (Niagara Region, 2024a). Our work program (as per the
Terms of Reference) included the following components, described below.

2.1 Water Well Record Search and Documentation

Water well records located within 200 metres of the Site were mapped out using the Ministry of the
Environment Conservation and Parks (MECP) water well records database. The locations of these water
well records are provided on a map (refer to Figure 2) and well log information is summarized in

Section 3.1 and included in Appendix A. This information remains the same as in our 2022 report as no
new water well records are listed in the MECP database since 2022 within 200 metres of the Site.

2.2 Water Well and Sewage System Survey

A water well and sewage system survey questionnaire, and explanation letter pertaining to the need for
the survey, was mailed to neighbouring properties in March of 2022. A total of sixteen developed
properties were identified within 100 metres of the Site and these received a survey by mail. A copy of
the questionnaire and information letter is provided in Appendix B.

2.3 Site Visit

The Site was visited by Terra-Dynamics on April 13, 2022, to assess site conditions using hand-auger holes,
evaluate the presence/absence of any on-site or nearby private water supply wells, and whether any
identified wells may require decommissioning per Ontario Water Resources Act Regulation 903.

The Site was subsequently visited by Terra-Dynamics on May 31, 2024 to investigate the presence/absence of
water supply wells at the two structures mapped by the surveyors at the Site (Suda & Maleszyk Surveying Inc,
2024). No water wells were identified on-site. The concrete chamber in the southern part of the Site was
identified as a cistern and the frame pumphouse at the northwest corner of the Site was filled with ponded
water obscuring if a well was present.

2.4 Description of Geologic and Hydrogeologic Setting

The Site’s geologic and hydrogeologic settings were described using published information to assess the
aquifer’s vulnerability and sensitivity, which included the following:

i MECP water well records (refer to Figure 2, Appendix A);

ii. Hand-auger holes excavated on the Site (refer to Figure 2, Section 4.1);
iii.  Available soil and surficial geology mapping (refer to Figure 2 and Appendix C); and
iv. Niagara Peninsula Source Protection Area Assessment Report (NPCA, 2013).
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2.5 Assessment of Impact on Water Resources
A revised assessment of sewage impacts was completed including a nitrate-nitrogen dilution calculation for

the proposed septic systems. A sample schematic is presented below of the Section 22.5.8 approach
(MECP, 2008) (refer to Figure 3).
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Figure 3 — Sample schematic for a basic groundwater dilution calculation (MECP, 2008)
3.0 Hydrogeological Assessment
3.1 Ministry of the Environment, Conservation and Parks Water Well Records

MECP water well records located within 200 m of the Site were reviewed and 20 records were identified
(refer to Figure 2 and Appendix A). Upon reviewing the locational accuracy of the records, Provincial
record #6603749 was found to be outside of the 200 m study area and was subsequently removed from
this assessment (refer to Appendix A). The well records indicate that water is taken from the bedrock
aquifer which is identified in the records as limestone (refer to Section 4.3). The overlying clay and/or
sand is very shallow or non-existent, with thicknesses recorded between 0 and 1.2 metres (0 to 4 feet)
(refer to Figure 4).

There is a water well mapped by the province at the Site (refer to Figure 2). The record for this well
(Provincial record #6600949) indicates that it was constructed in 1954 for domestic water supply
purposes for a school. No wells were observed on-site during the site visits on April 13, 2022 or May 31,
2024.

The well records date from 1954 to 1991, with most of the wells (i.e. 14 of 19 wells) constructed in the
1950s and 1960s (refer to Appendix A). The records indicate that the wells were constructed primarily
for domestic or farm water supply purposes, and general water quality observations by the water well
contractors described the water as sulphurous and/or fresh. Bedrock aquifer static water level depths
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were generally below the top of bedrock, with a median depth of groundwater at 5.2 metres below
ground surface (m BGS).

Due to historical water well construction practices where bedrock is close to surface, only 1 of the 19 water
well records (identified within 200 m of the Site) had a casing length greater than 6 metres (20 feet) (refer to
Appendix A). Water wells with casing lengths less than 6 metres (20 feet) are classified as shallow wells
which require a minimum set-back of 30 metres (100 feet) (Sharaf, 2013) from potential sources of
contaminants (MECP, 2009), such as sewage effluent distribution piping or septic leaching beds. None of the
MECP water well records are mapped within 30 metres of the Site.

3.2 Ministry of Natural Resources and Forestry (MNRF) Oil and Gas Records

One MNRF natural gas well record is mapped 150 metres west of the Site, but none are mapped on-site. The
record for this natural gas well indicates that it has been abandoned and plugged (MNRF Petroleum Well ID
#27061) (OGSR Library, 2022).

3.3 Water Well and Sewage System Results

A water use and septic system survey was mailed in March, 2022 to the sixteen developed parcels
located within 100 m of the Site (refer to Figure 2, Table 1, and Appendix B). One completed survey was
received; however, (i) it did not include an address and (ii) referenced a road that is not present within

the survey area and was therefore not included in this assessment.

Table 1: Summary of Water Well Survey Results

Address Comments

1118 Sherk Road

No response received

1094 Sherk Road No response received
1135 Sherk Road No response received
1101 Sherk Road No response received
1057 Sherk Road No response received
1000 Sherk Road No response received

2924 Highway 3

No response received

2900 Highway 3

No response received

2876 Highway 3

No response received

2935 Highway 3

No response received

3066 Highway 3

No response received

2971 Highway 3

No response received

3077 Highway 3

No response received

2940 Highway 3

No response received

2999 Highway 3

No response received

972 Cedar Bay Road

No response received
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4.0 Physical Setting

The Site topography slopes to the south towards Highway 3 with a ground surface elevation ranging
between 185 and 183 metres above sea level (m ASL) (refer to Figure 2). The Site is in the Niagara
Peninsula Conservation Authority’s (NPCA) Lake Erie North Shore (LENS) Watershed Planning Area
(AquaResource Inc. and NPCA, 2009) and is primarily within the Bearss Drain watershed, while the upper
northwest corner of the Site is situated in the Oil Mill Creek watershed (NPCA, 2017) (refer to Figure 2).
There are no natural watercourses or tile drains mapped for the Site (OMAFRA, 2022), and no
watercourses or waterbodies were observed during the site visit on April 13, 2022.

4.1 Sails

The Site is located on the Limestone Plain physiographic region (Chapman and Putnam, 1984). The soils
for the Site are mapped as Farmington — Very Shallow Phase and Franktown — Very Shallow Phase soils,
which are classified as rapidly to imperfectly drained soils with “20-50 cm variable textures over mainly
limestone and dolostone bedrock” (OMAFRA, 1989) (refer to Figure 5 and Appendix C). The soils on the
Site have been mapped as Hydrologic Soil Group B, which is characterized as moderately fine to
moderately coarse textured with moderate infiltration rates (OMAFRA, 2022) (refer to Appendix C). The
soil mapping is consistent with on-site conditions which were confirmed to be shallow soil (i.,e.16—34
cm) over bedrock. Hand-auger data collected during the site visit on April 13, 2022, is summarized below
in Table 2; hand-auger locations are provided on Figure 2.

Table 2: Summary of Terra-Dynamics hand-auger data

Hand-auger Hole ID Depth to Bedrock (cm)

Location 1 16

Location 2 31

Location 3 32

Location 4 34
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Figure 5 - Schematic regional landscape cross-section showing the relationships of soils to bedrock
(OMAFRA, 1989)
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4.2 Overburden Geology

The surficial geology of the Site is mapped as cherty limestone (refer to Figure 2) (OGS, 2003), and the
overburden was regionally mapped as less than 1 metre thick at the Site (NPCA, 2013). This correlates
with the hand-auger data (refer to Section 4.1) and the hydrogeologic section provided on Figure 4,
which shows very thin overburden overlying bedrock. Bedrock exposure at ground surface was also
observed during the site visit on April 13, 2022, at hand auger location 1 (refer to Figure 2).

4.3 Bedrock Geology

The underlying bedrock is mapped as cherty, fossiliferous, locally argillaceous limestone of the Edgecliff
Member of the Onondaga Formation (Armstrong and Dodge, 2007). The bedrock topography dips
regionally to the south (NPCA, 2013), and is at approximately 184 m ASL at the Site based on available
mapping and nearby water well records (refer to Section 3.1, Appendix A, and Figure 4).

4.4 Groundwater Flow

The regional water table was mapped for NPCA as between 178.4 and 178.3 m ASL with groundwater
flow from northeast to southwest across the Site (WHI, 2005) (refer to Figure 6). As shown in cross-
section on Figure 4, the water table elevation beneath the Site ranged between 175 and 178 m ASL in
nearby well records (refer to Figures 2 and Appendix A).

4.5 Hydrogeologic Setting

The local hydrogeologic setting is generalized as “shallow soil over fractured bedrock” (refer to Figure 7
below) (MECP, 1995), representing conditions where mapped as a Hydrogeologically Sensitive Area and
the water table is expected to be within the bedrock aquifer, e.g. the Site.

4.6 Aquifer Vulnerability/Sensitivity

The Site is regionally mapped as a Highly Vulnerable Aquifer (HVA) by the Niagara Peninsula Source
Protection Authority (NPSPA, 2013). An HVA is defined as:

“An aquifer that can be easily changed or affected by contamination from both human activities
and natural processes as a result of (a) intrinsic susceptibility, as a function of the thickness and
permeability of overlaying layers, or (b) by preferential pathways to the aquifer.”

As described in Section 4.2, the overburden is generally less than 1 m on the Site, which is insufficient to
protect the bedrock aquifer from at-surface activities. As a result of the aquifer being highly vulnerable
(i.e. not isolated from at-surface activities), a contaminant assessment is completed to see if lot sizes are
appropriate (refer to Figure 8 below).

The Site is also a Hydrogeologically Sensitive Area (HSA) (NPCA, 2017) as it is a “shallow soil property”
(EPA, 2018) with areas where the overburden is less than 2 m thick over the bedrock aquifer (refer to
Figure 7 below). The MECP has previously defined HSAs as “karstic areas, areas of fractured bedrock
exposed at surface, areas of thin soil cover” (MECP, 1995 and 1996a). As a result of being an HSA, the
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contaminant assessment for the Site follows Section 22.5.8 of the MECP (2008) to inform site design,
effluent treatment and set-backs.
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Figure 8 —Water Quality Assessment Process (MECP, 1995)
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5.0 Prediction of Contaminant Attenuation

Using the Section 22.5.8 Procedure (refer to Figure 3) (MECP, 2008), an assessment was completed to
calculate downgradient property boundary nitrate-nitrogen (NOs-N) groundwater concentrations (refer
to Appendix D, Table D-1). Assessment parameters included:

1. Proposed septic bed locations, and associated dilution areas, as shown on Figure 6 based upon
groundwater flowing from northeast to southwest (refer to Section 4.4). However, the previous
school building as shown on Figure 6 in the southern part of the Site is no longer present.

2. For the purposes of predicting the potential for groundwater impacts concentrations of 40 and 10
mg/L nitrate-nitrogen were used for effluent without Level IV (or tertiary treatment) nitrogen
reduction (MECP, 1996a) and with Level IV (or tertiary) treatment for 75% nitrogen reduction, also
referred to as N-Il treatment.

3. An average, not peak, sewage loading rate of 1,000 Litres/day was used for the assessment of the 6-
bedroom homes (Niagara Region, 2024b).

4. The downgradient concentration is required to be less than the drinking water standard of 10 mg/L
NOs-N as described in MECP (1995) for municipally approved (Part 8 of the Ontario Building Code)
septic systems.

In order to meet the downgradient concentration requirement of 10 mg/L nitrate-nitrogen (MECP,
1996a), the sewage system will be required to have Level IV (or tertiary) treatment for 75% nitrogen
reduction, also referred to as N-Il treatment.

5.1 Effluent Treatment

Niagara Region is the local approval authority within the City of Port Colborne for Part 8 Ontario Building
Code septic system permits and allows the use of Level IV/Tertiary treatment to improve septic effluent

quality.

In Ontario, certification of systems for nitrogen removal had begun through the application of the
CAN-BNQ 3680-600 standard (Ministry of Municipal Affairs and Housing, 2011). It is our understanding
that Niagara Region allows nitrogen removal systems with submission of sufficient documentation for
75% nitrogen removal (N-1), e.g. (a) Waterloo Biofilter with WaterNOx™ (an advanced nitrogen removal
filter) is expected to be less than 5 mg/L total nitrogen (https://waterloo-
biofilter.com/products/nutrient-removal/nitrogen-removal-products/waternox/) and (b) Bionest with a
DE-OX unit has a reported total nitrogen effluent quality of 6 mg/L.

5.2 Other Considerations

Development agreements should be completed to ensure that cisterns will be used for any new water
supplies at the Site. However, if in the future it is desired that new groundwater supplies be
constructed, the following should occur:

(i) a water supply assessment as per MECP (1996b) should be completed;
(ii) the water supply well should be constructed with a minimum of 6 metres of casing; and
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(i) the well should be located to meet the minimum Ontario Building Code set-back and be
upgradient from existing and new sewage disposal systems.

6.0 Summary of Recommendations

The proposed lots, as shown on Figure 6, can be safely serviced by private sewage systems with the

implementation of the following recommendations:

L.

The lots be equipped with sewage disposal systems that prowde at least 75% nitrogen reduction of
septic effluent (Level IV/tertiary treatment);

Water is supplied by cisterns for each of the lots by the means of a development agreement.
Otherwise, the construction of new groundwater supplies should require:

a. A water supply assessment (MECP, 1996b);

b. Water wells be constructed with casing to at least 6 metres below ground surface; and

c. Locations meet the minimum Ontario Building Code set-backs, and be upgradient of existing

and future sewage disposal systems.

If any existing water wells are identified at the Site during construction activities they be
decommissioned by a licensed water well contractor.

We trust this information is sufficient to your present needs Please do not hes:tate to contact the
undersigned if you have any questions. :

Yours truly,

TERRA-DYNAMICS CONSULTING INC.

Annie Michaud, M. Eng., P. Eng. ’ Jayme D. Campbell, P. Eng.
Senior Water Resource Engineer Senior Water Resource Engineer

Attachments

Figure 1 - Location of Site

Figure 2 — Site Details

Figure 4 — Geologic Cross-section A A

Figure 6 — Septic Plume Assessment

Appendix A— MECP Water Well Logs

Appendix B — Water Use & Septic System Survey
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Appendix C— Supporting Information
Appendix D - Nitrate-Nitrogen Calculations
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Water Well Records



utM | ) 2L g g e

| T R B B
S Y
Elev. Lﬂk LJ&IQ_L._[ : e GEOLGGIGAL BRA o HES
i £ NT OF MIN
Resin M 'Ll'_l—"'"l The Well Drillers Act E UepARIbE

Department of Mines, Province of Ontario

Water Well Record

CoLBorNnE
Lt e s Tl Mo

RECEIVRD @w

Fayv 26 1949

s ey R
Date Completed.. . : /..z!ps Y {Eosz of Well (not mclud:ng pump) . ////\__. S S A
Pipe and Casing Record Pumping Test

Casing diameter(s) . f/ Datz/{/f/ //ff/
Length(s;ofca<1ng(=) 7 N S oped Capacity {/ﬁ-(% %
Length of screen.................cceovivvvoe. .. .. |Duration of Test.

Type ol 86reen sy 14 vpass sowypeemes e ann s | EOEOping Rate /‘4 ﬂv %

Type o DUID., cobwi i Soaseeinms Geyas & i | Drawdown, j.?/ 25
Capacity of pUMP .. .. v ovirer i Statu‘ievelofcompletedwe‘l j)/ ....... 19

Depth of pumpsetting . ... ..........oovvvanen.. ... HIs well a gravel-wall type?. .

Water Record

=
Kind(freshormineral}....M....................M i| ) Badof Yo of Fost

. ater ater 3€S
Quality (hard, soft, contains iron, sulphur etc.) . . A€ i Water Horizon(s)

254 25H#

R P I R R % R R R I ey < - TR
Appearance (clear, cloudy, co]oured) o I R P AR
For what purpose(s) is the water to be used? . -

How far is well from possible source of contamination?. . /ﬁ'(/ S

- . i
Wiat is source of contamination?. ... "
Enclose a copy of any mineral analysis that h een made of water. . ..........

Location of Well

Well Log
In diagram below show distances of well

Drift and Bedrock Record From To
f. |-4£%  from road and lot line

o]
— A

Situation: Is \:ille?upland in valley, or on hillside?. ... !
Drilling Firm

b7
Address...ﬁ{ A SRR
Recorded by .. ... - e .. ....Address..

/4( /?7?L1cenceNumber

Date.




RECFIVEISs No 812
SEP - % 1954

GEOLOGICAL BRANSH /'

Basin | &1 9 L . BEPABTFEE."L-Q of JH3 ;

The Well Drillers Act '
Department of Mines, Province of Ontario

Water Well Record gy Corgorne

County or Territorial District. . Sttt | Fermmhityy, Wi
Con....J. 43R and Number Gf in Village, Town
Owner. . .. NS . ., ................ Address.. 771 Y3 /. OUFL

Date Completed. . . A0 ... W /Zf;f .Cost of Well (excluding pump)

Pipe and Casing Record
Casing diameter(s). .. .. 5'..-% ..................... DA v ivmmranisig ;
Length(s) of casing(s)...... ... .. S Static level. ... K72T.. ... LT eresmmnns Ehonmrin T
Type of sereen. cvisvcinaninavinsse, PP Pumping level. .
Lengthof screen. ... ..ccooviie s euiiinninnnnnnn Pumping rate..... ..
Distance from top of screen tg€round level............ Duration of test...
Is well a gravel-wall typeRs” ..........oiiiiiiats Distance from cylinder or bowls to ground level.................

Depth(s) Kind of No. of Feet
I-‘I:g riz:nE(: \;'awr Water Rises
Appearance (clear, cloudy, coloured)....... j ’ ? M . m
For what purpose(s) is the water to be used?.... SA a £ I
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Enclose a copy of any mineral analysis that has been made of water.............. E
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Overburdeg and Bedrock Record From | To Location of Well
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To at which

-t water(s)

found

No. of feet
water rises

b 77

A/‘j}%ﬂ%

EXV 2
7

For what purpose(s) is the water to be used?

Is well on upland, in valley, or o hillside?... =G5

Drilling Firm...
Address .....

LG5

Licence Number....

(Sjmamruo!l.ieen cnnt:ra

Form 5
15M-58-4149

ﬁ D). ot et
e =] %7,

Name of Driller........ccoooevee oo

Location of Well

/,/.

i -

i -—7"— et e K .
>, Tt AT s In daagram below show distances of well from

road and lot line:' Indicate north by amrow.

4
%

Y
?g@
\

{




. .cR RESOURCES ﬁ

DIVISION . ,

tﬁ?ig A \Q/[ L1 11 I®

¢® 7§R I i s %V yg 1965
\; ] I l [ ] l FHe Ontaric Water Resources Commission Act gﬁg RIO%L

= 19 05991 WATER WELL RECORD * s com

Basin L feklice

Con...od Lot /a cevieeeeieenei Date completed/-é ceransn s S e e she oo s OB o 4

ogma
A

P —
-

(day
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What is the source of COMEAMINALIOND ¢ <« v v vvnvarersrnnnsssssssnr e semres 1 | \
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Well Log

Water Record

Overburden and Bedrock Record

Kind of water
(fresh, salty,
sulphur)

Depth(s) at
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Casing Apmatertl] .0 o Static level 2.7 ﬂ% :
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Type of screen Pumping level ........ oz
Length of screen . G Duration of test ...... A; ‘74& =]
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For what purpose(s) is the water to be used? Lotatied of Well W"—
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Water clear or cloudy at end of test

Test-pumping rate
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Depth of pump setting .
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Kind (fresh or mineral) . .
Quality (hard, soft, contains iron, suiphur etc.) .

Appearance (clear, cloudy, coloured) -
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Enclose a copy of any mineral analysis that has been made of water............
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Depth(s)
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Water Horizon(s)
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Static level...........

Test-pumping rate...
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Duration of test pumping....
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Well Log

Water Record

g
B

Overburden and Bedrock Record

sy}

Depth(s)

To at which

ft. water(s)
found

Kind of water
(fresh, salty,
sulphur)

No. of feet
water rises

ﬁ/,..ml D

R

- _M/hf

o,
M

,am/ Dot o Arerst
7 1

37 i
/

Gy

For what purpose(s) is the water to be used?
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Type of screen ... i 'M—é—d( e Pumping level. (ﬁM’fpd '
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Drilling or Boring Firm. . ﬂﬁxbfb .// fédy . 7 1477 r,"f,’:t LI’ J% c*ﬁj

................. ﬁ7 W t

Is well on upland, in valley, or on hillside? ..

Licence Number / Z\

;e 77 ; s |

Name of Driller or Borer.. +.0 ;'. »{_«@%4*],%(4 ........ q-;}‘_ i
FT P SE c iy ~ 2 o e SRS e - \
-—
D74 - E—— B I

/ 5 35 . H

A g |

. (S1gnature of Llcensed' Dnllmg or B ¢ ng Contractor) . I S 7

Form 7 15M Sets 60-5930 45 E f{«y};{ 0/ j/] /f i '6\ )
- + 61 el
OWRC COPY 7] el 7103 CsS.S8 :




"/gl";'lkl L1

Basin z' )I
(,ount\ or 1515t ict

Lb&ﬂ:@a—«fl_

Casing and Screen Record

i N
T Ontario Water Resources Commission Act

eev 141 [2109°1 WATER WELL RECORD
........... ... Township, Village, Town o

... Date completed. . 02-

GROUND WATER BRANCH

%
WgY % 1962 o

PorT COLBoRNE
ONTARIO WATER

RESOURCES COMMISSION

Pumping Test

Inside diameter of casing.... .. ..o é,ow-
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TDC Terra-Dynamics Consulting Inc.
432 Niagara Street, Unit 2 St. Catharines, ON L2ZM 4W3

March, 2022
Dear Resident:

On behalf of Mr. Chris Laverick, Terra-Dynamics Consulting Inc. is completing a water well and septic
system survey. This is a survey of properties in the vicinity of 2970 Highway 3, as shown on the attached
map (Site). Mr. Laverick is making application to sever a residential lot from the property. This well and
septic system survey is a recommended part of a hydrogeologic, or groundwater, study of the subject
lands which informs septic system designs and locations. This is a standard questionnaire for properties
on private services.

The purpose of this survey is to collect information on private or residential water wells, cisterns and
septic systems within approximately 100 metres of the property (as shown by the outline on the
attached map). Participation is voluntary. Participation involves completing the attached
questionnaire on municipal, well and/or cistern use, groundwater quantity, quality and your septic
system. Please complete it as best as you can. Please fill out the questionnaire and mail it back to
Terra-Dynamics Consulting Inc. in the self-addressed and stamped envelope. The information you
provide will be summarized in our report to Niagara Region and the City of Port Colborne and personal
information (e.g. name, address, etc.) will be kept confidential and will not be included in our report.

If you have any questions about the questionnaire, please contact Jayme Campbell at 289-407-0915 or via
email at jcampbell@terra-dynamics.com.

Thank you in advance for your assistance.

Yours truly,

TERRA-DYNAMICS CONSULTING INC.

e © Cr

Jayme D. Campbell, P.Eng.
Senior Water Resource Engineer
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TDC Terra-Dynamics Consulting Inc.

432 Niagara Street, Unit 2 St. Catharines, ON L2M 4W3
WATER WELL SURVEY FORM

Date:

Contact Person:

Property Address:

Telephone:

Email (if further information requested):

1.0 GENERAL QUESTIONS
Do you know your drinking water source? Please circle one or more of the following three options:

1.Well (20+ feet casing) 2.Shallow Well (less than 20 feet of casing)
3.Cistern 4. Municipal

Further comments:

Use page 3 or a separate sheet of paper for additional comments.

If your water supply is from a cistern, the rest of the questions do not apply. If you have
both a cistern and a well, please complete the well questionnaire (Section 2.0 or 3.0).
Please let us know where your place is located either on the supplied map or the area for
a sketch on the second last page of this form. Please mail the completed form back to
Terra-Dynamics in the provided envelope. Thank you for your assistance.

e Ifyou have a drilled deep well (20+ feet of casing) please complete Sections 2 & 4
e If you have a shallow well (less than 20 feet of casing), please complete Sections 3&4

2.0 DRILLED WELL (greater than 20 feet of casing)

How deep is your well?

Is your well drilled into rock? What is the well casing diameter?

Do you know when your well was drilled?

Do you know the name of the well driller?

Page 1 of 3

905-646-7931 Fax: 905-935-0397 www.terra-dynamics.com



Water Well Survey Form
Page 2

Do you have a well log? (i.e. a description of the geology encountered when drilling your well
and if yes, can you supply a copy or write down the information in the Comments Section).

What is the use of your well water? (i.e. drinking water for house, garden irrigation, etc.)

Has your well ever run dry?

Do you experience problems with taste, colour or odour? (if yes, please explain).

Do you have any water purification systems for your well water? (i.e. water softeners, UV Light
for bacteria, Sulphur/Iron Filter for odour or staining, etc.).

Do you perform regular maintenance on your well? (i.e. pump service, silt removal, etc.)

3.0 SHALLOW WELL (less than 20 feet of casing)

What is the well casing material and diameter?

What is the expected age of the well?

How deep is the well?

Does you utilize a jet pump or a submersible pump?

Is there problems with water quality (colour, odour, etc.)? Yes No

If yes, please explain

Do you have any water purification systems for your dug well water? (i.e. water softeners, UV
Light for bacteria, Sulphur/Iron Filter for odour or staining, etc.).

Have you ever experienced freeze-up during the winter?

What is the use of your shallow dug well water? (i.e. drinking water for house, irrigation, etc.)

Page 2 of 3



Water Well Survey Form
Page 3

Has your dug well ever run dry?

Do you perform regular maintenance on your pump? (i.e. pump service, silt removal)

Additional comments:

4.0 LOCATION MAP

Can you please draw a sketch map of the location of your well(s), septic tank and sewage
bed on your property (please show the location relative to buildings and roads).

SKETCH MAP OF WELL(S) and SEWAGE SYSTEM LOCATIONS

Other Comments: (Use a separate sheet, if required)

Please mail the completed form back to Terra-Dynamics in the provided envelope.

Thank you for your help. i

Jayme Campbell, P. Eng., Senior Water Resource Engineer
432 Niagara Street, Unit 2, St. Catharines, ON L2M 4W3
289-407-0915

Page 3 of 3
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Appendix D

Nitrate-Nitrogen Calculations
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