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Environmental Association (SSEA).

Should you have any questions or wish to discuss the report in greater detail, please do
not hesitate to contact the undersigned.

Yours truly,

AZIMUTH ENVIRONMENTAL CONSULTING, INC.

Colin Ross, B.Sc., P.Geo.
Senior Hydrogeologist

642 Welham Road, Barrie, Ontario L4N 9A1
telephone: (705) 721-8451 » fax: (705) 721-8926  info@azimuthenvironmental.com * www.azimuthenvironmental.com




Table of Contents

page

Letter Of TranSMIttal.......ccccecerereeeeeereneesesesssnssssesesssassssssesasasnssssasesasssassssasasssnssssasesasasnssases i
1.0 INTRODUCTION....ccccorvvueriecsscsnrnccsssssssnecsssssssresssssssssssssssssssssssssssses 1
2.0 BACKGROUND ...cccorvvrnnriccssssanneecsssssnssessssssnssssssssssssssssssssssssssssssssssssss 1
3.0 BACKGROUND ENVIRONMENTAL SETTING......cccccceeeunnerecnee 1
R 20 1 | P 1
RIPZI i 1365 (073 1) 1] 1 O 2
3.3 Topography and Drainage ........ccceceeeevueicssanccssarcsssnnessnressssssssssssssssssssssssssssssanes 2
3.4 Bedrock Geology ....ccuuiicnivuericsssnnriccsssnnnncssssnsnssssssssesssssssssssssssssssssssssssssssssssssssans 2
3.5 Quaternary GeOlOgY .....c.cceveersrecsenssnesssncssrecsanssssesssnessssssansssassssasssssssasssssssssasssss 2
3.6 HYdroZeOIoZY....uueieruriersnricssnrensnicssnnncssasncssssesssssessssssssssossssssssssssssssssssnssssssssssssses 2
4.0 MONITORING ...cceriiiivvnniiccssssnnrnccssssssssccssssssssssssssssssssssssssssssssssssssses 4
4.1 Drilling Program......ceeeiicncssniccsssssscssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 4
4.2 Ground Water EleVAtion .......ueceeeeiieicssnicssnnecssseessssncsssecssssnessssscssssscssssssssses 4
4.3 Hydraulic Conductivity TeSting ......cccccceereeeserssuenseesseecsnnssacssaecsssecsanssacsssecsnee 6
4.4 Water Quality SamPling.......ccceeveiiveeiseisseicsninsensnecnsnncseissecssecsssecssesssscsssesssse 7
5.0 DEWATERING AND IMPACT ASSESSMENT ......ccetcercccnnrrcccnns 7
5.1 Drawdown Conditions.........ceeeeceeccsseicsssencssssncsssnessssncssssncssssssssssssssssssssssssssane 7
5.2 Approximate Dewatering VOIUIMES ......cccccceeverercnrcssnnrcssnnicssssncssssscsssssssssessssnes 8
5.3 Area of Influence IMPAact......ceceevveeerveriisvnrcsssercssnicssnicsssnsssssssssssssssssssssssssssases 9
5.4 Construction Dewatering Plan & MoONItOring..........cccceercvunrecsssnerecssssesecssnnns 10
6.0 WATER BALANCE ......cccovvveriicrsssnneicssssssnsiessssssssssssssssssssssssssssasssss 11
0.1 LaANd USE uueereeiirenrnensnensnenssnecsannssncsssesssascssessssssssessssssssasssssssssssssssssasssssssassssasssss 12
0.1.1  Pre-Development ........c.cueeuieiiiiiieiiieieeie et 12
6.1.2  PoSt-Development ..........ccceeriiiiiieiiieiierie et 12
6.2 INFIHEration ....coeieiiviiiisiinisiiiinniinisnninsniisssnesssnessssncssssncssssscssssesssssssssssssssssssnns 13
6.2.1 Pre-Development Infiltration............ccceeeiiieniiieniieecie e 14
6.2.2  Post-Development Infiltration ..........ccceeeeiiiieniieiiinieieeeeee e 14
6.3 Water Balance SUMMATY ....cccccviiieicvnricssssnnicssssssecsssssssssssssssssssssssessssssssssssnses 15
7.0 SUMMARY AND CONCLUSIONS ...covveiicccsssnnniecssssssssssssssssassssss 16
8.0 REFERENCES......ccooovntiicrisrnniicssssnnsscsssssssssssssssssssssssssssssssssssssasssss 18

AZIMUTH ENVIRONMENTAL CONSULTING, INC.



Table 1:
Table 2:
Table 3:
Table 4:
Table 5:
Table 6:
Table 7:

Figure 1
Figure 2
Figure 3
Figure 4

List of In-Text Tables

MECP Water Well Database SUmmary...........cccceecveeveerciienienieeniesieeieeeve e 3
High Ground Water Conditions...........cccuveeeiieeiiieeiieeecie e 5
Hydraulic Testing ReSUILS.........cccoiiiiiiiiiiiieee e 6
Summary of Structure Dewatering Conditions..........cccceeevuerienernieneeneenieneenne. 8
Pre Development Area Classification...........ceecveevieeciienieeiiieniieeie e 12
Post Development Area Classification .............cceeeeeeviieriieciienieeieeee e 13
Summary of Pervious Land Infiltration Factor..........c.cccccceveviienciiencieeeieeee, 14
List of Figures

Site Location

Site Layout

MECP Well Records

High Ground Water Conditions

List of Appendices

Appendix A:  Figures

Appendix B:  MECP Well Records
Appendix C:  Terraprobe Report

Appendix D:  Hydraulic Conductivity Tests
Appendix E:  Water Quality Results
Appendix F: ~ Water Balance Information
Appendix G:  Ground Water Elevation Data
Appendix H:  Development Plan

AZIMUTH ENVIRONMENTAL CONSULTING, INC.



1.0 INTRODUCTION

Azimuth Environmental Consulting, Inc. (“Azimuth”) has been retained by Pratt
Development Inc. to conduct a Hydrogeological Assessment for the proposed Pratt-
Galloway/Orsi Subdivision located at 16533 Highway 12 and 823 King Street within the
Town of Midland, Simcoe County, Ontario (the “Site”’)(Figure 1). This report reflects a
revised version of the report which incorporates revisions to the development plan as well
as addresses review comments provided by the Town of Midland and Severn Sound
Environmental Association (SSEA).

The Site is approximately 31 hectares (ha) in size and is located on the north side of
Highway 12, to the west of William Street and to the east of King Street (Figure 2). The
Site includes a 13.5 ha parcel of land referred to as the Pratt-Galloway property in
addition to a 17.5 ha parcel of land referred to as the Orsi land. The Site was reportedly
historically used for agricultural production, and is currently composed of undeveloped
forest, shrub, meadow, wetland, and a gravel access path.

The current assessment provides a summary of the existing environmental conditions as it
relates to the soil and ground water regime at the Site.

2.0 BACKGROUND

The following documents were reviewed as part of the current assessment:
e Jones Consulting Group. 2022. Preliminary Servicing & Stormwater Management
Report. Pratt-Galloway Subdivision.;
e Terraprobe, Inc. 2019. Assessment of Groundwater Levels May 2018 to June
2019 Monitoring Proposed Galloway Subdivision Residential Development
Midland, Ontario. 3-18-0034-02;

3.0 BACKGROUND ENVIRONMENTAL SETTING
3.1 Soil

The soil map of Simcoe County (Soil Survey Report No. 29, Scale 1:63,360) shows the
uppermost soil at the Site to be composed of Vasey sandy loam. Vasey sandy loam is a
light grey, calcareous loam and sandy loam till with good drainage. This soil classified
within hydrologic soil group AB. Group A soils represent material with low runoff
potential and high infiltration rates even when thoroughly wetted. Group B soils
represent material with moderate infiltration rates when thoroughly wetted.
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3.2  Physiography

The Ontario Geologic Survey (Chapman and Putnam, 1984) describes the area as being
located within the Simcoe Uplands Physiographic region. The Simcoe Uplands comprise
a series of broad, rolling till plains separated by steep-sided flat-floored valleys. The
rolling till plains are encircled by numerous shorelines, indicating that they were
previously islands in glacial Lake Algonquin. The till in these upland areas consists of a
gritty loam, becoming more sandy toward the north.

33 Topography and Drainage

According to local topographic mapping, the Site is found at an elevation of 206 — 220
masl (Figure 2). The surrounding area slopes toward the Site from the north and west. A
drainage feature/tributary of the Wye River traverses the east half of the Site, discharging
in the south east corner of the Site to a roadside ditch that conveys flow to two culverts
beneath William Street (Figure 2). The channel continues toward the Wye River and
empties into Georgian Bay approximately 800 m north east of the Site.

3.4  Bedrock Geology

The Ontario Geologic Survey (OGS) Earth Database shows that the uppermost bedrock
unit at the subject property consists of limestone with minor shale or dolostone of the
Simcoe Group of the Gull River and Bobcaygeon Formations (OGS, 2017). The Simcoe
Group is Middle Ordovican in age. Bedrock is sufficiently deep (70m+) and does not
influence the shallow hydrogeology of the Site.

3.5 Quaternary Geology

The surficial material at the Site is composed of ice-contact stratified deposits consisting
of sand and gravel with minor silt, clay, and till (OGS, 2017). Site specific material
descriptions are included in Section 4.1 below.

3.6  Hydrogeology

The Ontario Ministry of Environment, Conservation, and Parks (MECP)’s Water Well
Records (Appendix B) were referenced for any recorded well information within the
vicinity (~ 500 m) of the Site (GIN, 2019, Table 1). The development will be serviced
with public utilities; however historic well records can be used to gain subsurface
information which can provide insight into the geological formations within the area. All
wells within 500 m of the Site are provided on Figure 3.
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Table 1: MECP Water Well Database Summary

Distance Direction Elevation Date Well | Water iy
Well No. | from the from the ) Drilled Well Type | Depth | Level Use

Site (m) Site (m) (m)
4905240 5 E 212 1977-11-13 | Overburden 6.1 3.1 Livestock
5715451 5 SW 210 1978-07-20 | Overburden 42.1 28.4 Domestic
5703911 130 SW 210 1964-05-06 | Overburden 64.9 - Test Hole
5703908 175 SW 209 1963-04-18 | Overburden 34.1 26.5 Livestock
5738829 300 E 193 2004-05-12 | Overburden 7.0 - Observation
5703912 310 NW 216 1948-01-16 | Overburden 33.2 24.4 Domestic
5703910 365 SW 212 1959-07-29 | Overburden 34.8 24.4 Domestic
5703909 390 SwW 212 1951-10-15 | Overburden 39.9 259 Commercial
5707895 425 SW 213 1971-02-10 Bedrock 75.0 - Abandoned

The well records included within Table 1 were advanced primarily for domestic,

livestock, commercial, observation, or test hole use, with one record listed as abandoned
due to limited supply. The wells were drilled between 6.1 and 75.0 mbgs. All but one of
the recorded water levels were between 24.4 and 28.4 mbgs with the remaining water
level recorded at 3.1 mbgs. The overburden material listed in the well records was
variable, ranging between surficial clay, sand or gravel. One record encountered shale
bedrock at a depth of 74.4 mbgs. One record (No. 4905240) is located in close proximity
to the Site based on the well record coordinates; however upon inspection of the original
well record it is located within the Township of Caledon on Mona Road. This record is
therefore not located within the vicinity of the Site.

A review of the Source Water Protection Areas as identified on the MECP Source
Protection Information Atlas website indicates that the Site is located in a Significant
Ground Water Recharge Area (SGRA); however it is not considered a Highly Vulnerable
Aquifer (HVA). A portion of the north west corner of the Site is located within the
Wellhead Protection Area (WHPA) Q1 zone, while the entire Site is located within a
Wellhead Protection Area (WHPA) Q2. However, the Site is not located in a WHPA-A,
B, C, D, or E area. Given the location within the Q2 area, ground water recharge at the
Site will need to be maintained and is addressed in Section 6.0. As a portion of the Site is
located within a Q1 area, this would limit activities in this area where water is removed
without returning it to the same source. As this section of the property is residential,
there is no concerns with respect to the proposed landuse. It is further noted that the
entire development will be municipally serviced such that no permanent ground water
taking will occur.

According to information obtained from the Oak Ridges Moraine Groundwater Program

(ORMGP), the ground water table at the Site is located at 182 to 189 masl which
corresponds to 18 to 30 m below ground surface (mbgs). The ground water flow

direction is from west to east toward the Wye River. These data are an estimate based on
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static water levels from nearby wells less than 20 m deep. The accuracy is dependent on
the density of wells in the vicinity of the Site. These data should therefore be used as an
approximation only and the Site specific data discussed below are a better representation.

4.0 MONITORING
4.1  Drilling Program

A geotechnical program was completed for the Site in May of 2018 by Terraprobe Inc.
As part of this program, twelve (12) boreholes were advanced across the Site to depths
between 6.2 and 6.6 mbgs. The location of each borehole is provided in Appendix C.
The boreholes were advanced using a track-mounted, continuous-flight power-auger
machine equipped for soil sampling. Split-spoon samples were recovered for soil
classification and laboratory testing. Upon completion, each location was equipped with
a 32 mm diameter piezometer with 1.5 m length screens.

The Terraprobe borehole logs are provided in Appendix C. In general, the subsurface
material was composed of a layer of topsoil (75 to 380 mm) overlying sandy silt / sand
and silt / silt layer overlying a clayey silt / clay and silt/ silty clay layer overlying a sandy
silt till /silty sand till layer. One borehole (102) encountered up to 0.9m of fill mixed
with topsoil overlying the native material and two boreholes (103 & 205) encountered a
surficial layer of sand or sand and gravel.

4.2 Ground Water Elevation

As noted above, twelve monitoring wells were installed by Terraprobe in May of 2018.
The water level at each well was measured by Terraprobe monthly between June of 2018
and June of 2019. Azimuth then completed monthly measurements of 103, 104b, 105,
106, and 206 between July of 2019 and November of 2019. The complete record of
measurements is included in Appendix C. The original well 104 was destroyed sometime
after September of 2018. This well was replaced in June of 2019 and the new well is
identified as “104b”.

It should be noted that typically upon installation, the end cap of a piezometer / well
screen is punctured to allow for drainage of any collected water. The well cap is usually
10 cm deep, and therefore if it is not punctured then water may accumulate in the well
cap and create a false positive when a water level is collected. A false positive is
determined when the reading is consistently recorded within 10 cm of the bottom of the
well and does not follow the typical pattern of seasonal variation.

The readings collected for 101, 102, and 105 show the pattern consistent with false
positive recordings and are therefore considered dry for the period of record (i.e. actual
water table depth below bottom of well). In addition, the measurements collected by
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Terraprobe in May of 2018 were upon borehole completion, and are therefore not
considered stabilized readings.

Based on the range of ground water measurements collected across the Site, the
measurements collected on April 18", 2019 are considered the high ground water table
for preliminary design. The data collected at this time is shown on Figure 4. It should be
noted that additional monitoring did occur in April and May of 2020 to confirm the high
ground water conditions, particularly within the storm water management pond area of
the Orsi development (MW104b). As the overall ground water elevations in 2020 were
not as high as they were in 2019, the 2019 were maintained as the representative highs
and are provided in Table 2. Given MW104b was not installed during the April 2019
monitoring event, the April 2020 value has been included the table as well as Figure 4 to
provide an estimate of high water table in that area.

Table 2: High Ground Water Conditions

Screen Depth | Ground Elevation April 2019 Measurement'”

Well ID
mbgs masl mbgs masl

101 49— 6.4 2113 6.4 (dry) 204.9 (dry)
102 51-66 2098 6.3 (dry) 203.5 (dry)
103 5.1-6.6 211.0 3.0 208.0
104 5.1-6.6 208.8 - -
104b 5.1-6.6 208.4 2.1% 206.3*
105 51-66 208.5 6.4 (dry) 202.1 (dry)
106 5.1-6.6 206.9 3.8 203.2
201 5.1-6.6 211.6 2.3 209.3
202 5.1-6.6 211.2 0.3 210.9
203 4.7-6.2 210.3 0.3 210.0
204 5.1-6.6 210.1 5.0 205.1
205 5.1-6.6 212.6 2.9 209.7
206 47-6.2 212.1 1.7 210.4

"From Terraprobe (2019)
* - measurements from April 2020

The measured ground water level at the Site in April of 2019 ranged from less than 202.1
masl to 210.9 masl. This represents a variability of at least 8.8 m across the Site area.

The ground water flow direction was not consistent across the Site area. This is likely
due to incomplete data (some wells were dry or destroyed prior to spring conditions),
perched conditions above the silty clay, or the presence of the buried sanitary sewer line.
The high ground water conditions are provided on Figure 4. The contours show that on
the east side of the site, the flow radiates out ward to the west and south from the north
east corner. On the west side of the Site, ground water flow is from west to east. Dry
wells or deeper ground water conditions at BH101, BH102 and BH204 along the middle
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of the Site are apparent, and contours show ground water flow toward this centre area
from both the east and the west.

Due to the presence of forest cover, ground water monitors were not installed in the south
west portion of the Site. Most of this vegetation has since been removed from the Site.

4.3  Hydraulic Conductivity Testing

In order to understand the hydraulic characteristics of the underlying overburden,
transient slug tests were performed within four (4) monitoring wells constructed at the
Site.

A slug test involves the instantaneous injection or withdrawal of a volume or slug of
water or solid cylinder of known volume. This is accomplished by adding or displacing a
known volume to/from a well and measuring water level response time to return to
equilibrium. Water level measurements were recorded manually. Data was analyzed
using the Hvorslev Method (1951), which assumes a homogeneous, isotropic medium in
which soil and water are incompressible. Hydraulic testing results are summarized in
Table 3.

Table 3: Hydraulic Testing Results

Monitoring Well Log Hydraulic Conductivity Soil Description
(m/s)
104 2.1x107 Sandy Silt Till
106 9.9x 107 Clayey Silty Sand Till
202 12x10° Sandy Silt Till
205 3.5x10” Sandy Silt Till
Notes: Values rounded off for presentation purposes

The four locations (104, 106, 202, and 205) were chosen based on the subsurface material
encountered in the borehole logs, presence of ground water in the wells, and to ensure
adequate coverage across the Site. Slug test data indicates that the hydraulic conductivity
of the deposits range between 1.2 x10 to 3.5 x10” m/s. Both MW 106 and MW205 had
slow recovery after water was purged from the well, while the tests completed at MW 104
and MW202 were consistent with published hydraulic conductivity values for a sandy silt
till material. This differential is likely the result of variability within till unit across the
Site due to possible desiccation or composition.

The results of each of the slug tests are included in Appendix D.
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4.4  Water Quality Sampling

A water quality sample was collected from Well 104 and 202 on January 20" 2020.
These samples were collected following purging of 3x borehole volumes or until the well
went dry and then sampled following sufficient recovery as per standard practice. The
results are included in Appendix E. The results show that all of the parameters meet the
Ontario Provincial Water Quality Objectives (PWQO) with the exception of total
phosphorus. It should be noted that the samples both contained a high turbidity value
(11,000 and 72,000 NTU). Phosphorus is commonly bound to soil particles suspended in
the water column. Erosion and sediment control measures will be put in place to ensure
discharge water does not contain elevated sediment prior to discharge. These measures
will likely significantly reduce the concentration of phosphorus in the discharge water.
These results are expected to be representative of the Site due to the undeveloped nature
of the parcel.

5.0 DEWATERING AND IMPACT ASSESSMENT

The proposed development will include the construction of residential homes,
underground servicing, and a storm water management pond. Based on the proposed
servicing elevations and measured ground water elevations discussed below, dewatering
will be required to facilitate a dry working area during construction of the underground
services and pond.

5.1 Drawdown Conditions

Drawing No. PND-1, PND-2, and PP1 to PP-10 of the Jones (2022) report were reviewed
to determine the minimum structure elevation. For the SWM pond, a 1.0 m contingency
was added to pond base to account for a pond liner, if required.

The base of the the SWM pond will be approximately 206.3 masl which means
dewatering to 205.3 masl. The high ground water table in the vicinity of the pond block
is estimated to be between 203.5 and ~209 masl. These elevations result in the
intersection of the water table by up to 3.7 m. The target ground water depth during
dewatering is 1.0 m below the maximum excavation to maintain dry conditions, so a total
drawdown of 4.7 m is required.

Profile PP-2 contained the largest drawdown depth of 2.6 m. This is based on a
minimum structure elevation of 206.6 masl, which corresponds to a target dewatering
depth of 205.6 masl. The high ground water table in the vicinity of PP-2 is estimated to
be 210.9 masl. These elevations result in a total drawdown of 5.3 m.

Based on this information, the maximum required drawdown for the pond is estimated to
be 4.70 m, and 5.3 m for the servicing. The actual drawdown will depend on
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construction timing and length of servicing trenches constructed / dewatered at a time. It
is therefore recommended that pond and service corridor excavation is completed in the
dry summer months.

5.2 Approximate Dewatering Volumes

Based on the hydraulic (slug) testing completed at the three Site monitoring wells
(Section 4.3), a range of hydraulic conductivities was established (1.2 x 10 to 3.5 x 10”
m/s), which given the range indicates variability in the grain size of the till material
beneath the Site. The highest hydraulic conductivity value representing the sandy silt till
unit of 1.2 x 10 was utilized in the calculations which represent a more elevated value
for conservative purposes.

Calculations for dewatering rates / volumes were completed using the following steady
state flow equation derived from Drisoll, 1986 used for trench excavations:

O = {[(x* K)*(H-I))] / [In(Ry/r.)]
(Ref: Powers et al. (2007)

Table 4: Summary of Structure Dewatering Conditions

Variable Entire Pond* Max Profile**
Estimate of Equivalent Radius [r¢] (m) 150 1.5
Hydraulic Conductivity [K] (m/s) 12x10° 12x10°
Maximum Required Drawdown [H-h] 4.7 53
(m)
Saturated Thickness Before Pumping 4.7 53
[H] (m)
Depth of Water During Pumping [h] 0
(m)
length of excavation [a] (m) 425 150
width of excavation [b] (m) 45 3
Radius of Influence [R] (m) 165 17
Discharge [Q] (L/day) 73,000 54,000
Discharge [Q] (L/day) 3 X Safety 219,000 162,000
Factor Applied

1-R,= 3000 * (H-h)* Nk - Sichardts Formula, (Powers et al. 2007)

2-r.=(a+b)/m (Powers etal 2007).

* - It was assumed that 1 m liner could be present at base of pond
** _ ]t was assumed that each trench will be 3 m wide and up to 150 m will be open at one time

Based on the information provided in Table 4, the dewatering volume for entire pond cell
is anticipated to be 73,000 L/day, while applying a 3X safety factor would create an
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estimated daily volume of 219,000 L. The dewatering volume for the max profile is
anticipated to be 54,000 L/day, while applying a 3X safety factor would create an
estimated daily volume of 162,000 L/day. These values are based on worst case spring
season ground water values, and assume up to 150 m of trench will be constructed at any
one time. The dewatering volume is anticipated to be lower during dry summer months
or in other areas of the Site where the servicing does not penetrate the water table as
deep.

Any construction dewatering between 50,000 L/day and 400,000 L/day requires
registration under the Environmental Activity and Sector Registry (EASR). Any active
construction dewatering above 400,000 L/day requires a Permit To Take Water (PTTW).
As noted above, the magnitude of dewatering required will vary on the timing of
construction and less dewatering could be needed in the summer drought conditions.
Peak ground water elevation occurred in April. Based on the above estimate, registration
under EASR may be advisable as rates will likely exceed 50,000 L/day but be within
400,000 L.

5.3  Area of Influence Impact

The calculated zone of influence for the Stormwater pond is estimated to be 165 m, 17 m.

In reviewing impacts to surrounding ground water users and natural features, it is noted
that municipal water is available for adjacent parcels in the vicinity of the Site. This is
evident through the presence of water service lines within the Underground Services
maps provided in Jones (2021).

In Section 3.6, all private wells within 500 m of the Site were reviewed. Table 1 shows
the presence of nine (9) wells installed for livestock, domestic, observation, test hole, or
commercial use. Other than the well drilled for observation use, all of the wells were
drilled between the years 1948 and 1978. These wells were likely advanced prior to the
availability of municipal services, when the area was used primarily for agricultural or
rural residential. It is our expectation that these wells are no longer in use due to the
conversion of land through single lot home development, or by connecting to the
municipal system.

In the event wells included in Table 1 are still in use, the potential for impact through on-
site dewatering is low. Seven records are 130m+ from the Site boundary, which is
beyond the dewatering area of influence. In addition, six of these records are at least

33 m deep and are therefore less susceptible for impact. The remaining well is only 7 m
deep; however it is listed for observation use and therefore is not relied upon for water

supply.
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The remaining two records are located within the area of influence and are positioned
approximately 5m east or south west of the Site. As noted in Section 3.6, the coordinates
recorded for well No. 4905240 are not correct and the well is not within the vicinity of
the Site. The final well record (No. 5715451) is located approximately Sm to the south
west in the vicinity of Brandon Street. This well was drilled for domestic purposes in the
1970s. Although there is the potential for this well to be active, the area is now primarily
used for commercial purposes. In addition, the well is approximately 42m deep and is
therefore less susceptible for impact.

Similarly, the closest natural heritage feature is the drainage feature/tributary of the Wye
River that traverses the east half of the Site, discharging in the south east corner of the
Site to a roadside ditch that conveys flow to two culverts beneath William Street. Based
on the proposed development plans included in Jones (2021), this feature will not be
retained post-development. The primary concern is therefore the down gradient portion
of this feature. However, any potential interference associated with this feature could
likely be mitigated through dewatering discharge being directed to the culverts beneath
William Street (after appropriate erosion and sediment controls) to maintain existing
flows.

Based on the above assessment, the potential for temporary dewatering to impact
adjacent private well or natural heritage features is low. However, the dewatering
contractor should still return discharge water back into the environment in the vicinity of
the Site after appropriate erosion and sediment controls when practical.

5.4  Construction Dewatering Plan & Monitoring

Although the dewatering plan will ultimately be up to the discretion of the dewatering
contractor, discharge water will likely be directed toward south east corner of the Site

toward the road side ditch along William Street after appropriate sediment and erosion
controls.

The dewatering contractor will be required to provide appropriate control measures to
ensure sediment load in the discharge water is limited with total suspended solids (TSS)
concentrations being maintained below 15 mg/L. Although specific plans and associated
structures are best designed by the dewatering contractor retained during the construction
phase, at a minimum the plan should include a temporary sedimentation pond and / or
setting tanks to ensure any mobilized solids collected from the inductor well or sump
pumps are allowed to fall from suspension prior to discharge into the natural environment
or storm water infrastructure.
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Throughout construction, regular inspection and repairs of control measures should be
completed by the dewatering or construction contractors. A representative should be
available onsite to complete periodic inspection during the construction period, while the
following specific items should also be completed:

e Allsilt/ sediment controls are to be inspected daily, and deficiencies corrected
immediately;

e All silt / sediment controls are to be monitored during and following rain events;

e Photographs are to be collected of the work area prior to, and during construction;

e Prior to discharge of water into the tributary, a water sample should be collected
and submitted for laboratory analysis of TSS. Once it is confirmed that TSS
concentrations are below 15 mg/L, discharge can commence,

e Daily visual inspections should be completed of the discharge water to ensure
sedimentation within any natural features does not occur,

e  Weekly TSS sampling or field turbidity readings, if a correlation between
turbidity and TSS concentrations could be developed.

e IfTSS concentrations are found to exceed 15 mg/L, then dewatering should cease
or additional mitigation measures employed to bring the discharge water quality
back into compliance, which could include additional mitigation items such as
settling tanks, envirobags, or other similar techniques which suit the actual
dewatering setup employed such that sediment loading can be reduced.

Additional monitoring activities for water levels in the adjacent monitoring wells and
stream are not viewed as critical as shallow private wells are not anticipated within the
dewatering zone of influence. Dewatering discharge is proposed to be directed to the
William Street culvert after appropriate sediment and erosion controls.

6.0 WATER BALANCE

In order to determine the potential changes to the natural ground water recharge
conditions, a pre- and post-development water balance assessment has been completed
using the Thornthwaite and Mather method (1957). This method evaluates
evapotranspiration based on precipitation and temperature. Residual soil saturation is a
function of topography and soil type. Monthly data are tabulated from daily average
temperature and precipitation, and the water budget is a continuous calculation over the
period of record. To clarify, the method and the approach used by many individuals in
examining infiltration resets annual conditions (moisture deficit, snow storage, etc) over
the winter months because of the general lack of infiltration during the frost period.
However, we maintain those records and carry them forward from month to month during
the entire period of record.
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Values were determined on a monthly basis, compiled from daily Environment Canada
meteorological data station located in Barrie, Ontario between 1970 and 2021 (Station ID
6110557/611770). The calculations are based on the average conditions during this
period; the average precipitation was 907 mm, rainfall was 654 mm, evapotranspiration
was 479 mm and the surplus was 428 mm.

The Site slopes toward the south east corner in the pre- and post-development scenario.
Based on this slope, the Site can be considered one catchment in terms of the water
balance assessment. Pre- and post-development catchments are provided in the Jones
(2021) report. The water balance will therefore be completed on a Site scale, and can be
used as a feature based assessment for any down gradient features.

6.1 Land Use
6.1.1 Pre-Development

The pre-development Site area was classified according to land use/vegetation type.
Land within the pre-development area is considered impervious (structure or gravel),
meadow or forest. A summary of the pre-development land use is provided in Table 5,
which was estimated based on review of aerial photographs of the Site.

Table 5: Pre Development Area Classification

Land Use Land Area (m®)
Impervious (structure or gravel) 10,825
Meadow 181,160
Forest 121,400
TOTAL 313,385

Land within the pre-development scenario is considered 3% impervious.

6.1.2 Post-Development

The land classification in the post-development scenario was based on catchment
information provided in the Jones (2022) report and the below assumptions:

Orsi Property

e The storm water block is 40,559 m” in size including with 12,220 m? of this is
considered impervious land comprising of the lined permanent pool and 2,342 m?
of other impervious (i.e. service road);

e The road right of way network is 14,040 m” in size and is considered 53%
impervious land;

e The remaining area is composed of industrial lots that are 60% impervious. The
impervious land is composed of 20% structures and 80% asphalt;
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e The remaining land is considered landscaped grass;

Pratt Galloway Property:
e The road right of way network is estimated to be 33,617 m* in size and is
considered 46% impervious land;
e The remaining area is composed of residential lots that are 60% impervious. The
Impervious land is composed of 67% structure and 37% asphalt;
e The remaining land is considered landscaped grass;

Land within the post-development Site is summarized in the below Table 6:

Table 6: Post Development Area Classification

Land Use Classification Land Area (m?)
Stormwater Management Pond (Lined Perm. Pool) Impervious 12,220
Landscaped Grass Pervious 133,344
Structures Impervious 105,035
Other Impervious (roads, driveways, sidewalks) Impervious 62,785
TOTAL 313,385

Land within the post-development scenario is considered 50% impervious.

6.2 Infiltration

Infiltration is generated one of two ways: (1) directly from rainfall impact on pervious
surfaces; and (2) indirectly when runoff from impervious surfaces is diverted into
adjacent naturalized areas.

Infiltration factors for the Site were estimated based on the underlying soil, local
topography, and ground cover as per Table 2 of the Ministry of Environment and Energy
(MOEE) Hydrogeological Technical Information Requirements for Land Development
Applications (1995).

The soil variable factor was determined by taking into account information obtained from
the regional geologic mapping (Section 3.0) and the geotechnical program completed for
the Site (Section 4.1). This information suggests that the surficial material at the Site is
primarily composed of sandy silt / silty sand overlying a clayey silt / clay and silt/ silty
clay layer overlying a sandy silt till /silty sand till layer. The infiltration factors utilized
in the water balance assessment are summarized in Table 6 below.
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Table 7: Summary of Pervious Land Infiltration Factor

Scenario Land Use Infiltration | Assumption
Factor

Rolling land (0.15), sandy silt or clayey

pre-Develonment Forest 0.55 silt soil (0.2), woodland (0.2)
P Shrub / 0.50 Rolling land (0.15), sandy silt or clayey
Meadow ' silt soil (0.2), shrub/meadow (0.15)

Rolling land (0.2*), sandy silt or clayey

Post-Development Landscaped 0.50 silt soil (0.2), landscaped grass (0.1)

* - consideration given to flatter grade across site in post-development

6.2.1 Pre-Development Infiltration

Pre-development infiltration was determined by multiplying the annual average surplus
amount, the area of each land use, and the infiltration factor for each land use. The pre-
development annual infiltration is therefore 67,346 m’/year (Table A - Appendix F).

6.2.2 Post-Development Infiltration

Post-development infiltration (without mitigation) was determined by multiplying the
annual average surplus amount, the area of each land use, and the infiltration factor for
each land use. The post-development annual direct infiltration is therefore

28,536 m’/year. There is therefore a decrease in infiltration of 38,810 m*/year from pre-
to post-development without any mitigation measures employed (Table B - Appendix F) .

Additional infiltration will also be gained through low impact development (LID).
Infiltration will be gained when residential rooftop downspouts are directed onto adjacent
grassy areas. It is assumed that 75% of the rooftop runoff is directed to grass, while the
remaining 25% is directed to impervious asphalt. The volume of infiltration gained from
rooftop runoff is therefore determined by multiplying the rooftop area by 75%, by the
total rainfall volume, by 80% (to account for evaporation) and by the infiltration factor of
the receiving land use (grass). Infiltration gained from rooftop runoff is therefore

8,268 m’/year, bringing the post-development infiltration to 36,804 m*/year. It is noted
that larger rooftop areas and more limited grassed area adjacent to rooftops are typical in
industrial developments such that rooftop rainfall recovery is not as easily designed or
achieved. As such, no rainfall recovery has been accounted for in these calculations and
all runoft is directed to adjacent impervious areas into the LID / SWMP.

It is our understanding that additional LIDs such as an infiltration gallery will be
incorporated into the SWM block to facilitate infiltration. In order to correlate event
based rainfall data, for which the LID’s are designed (i.e. 5 mm rainfall event), to annual
averages, as is what is utilized in water balances, an event based assessment has been

AZIMUTH ENVIRONMENTAL CONSULTING, INC.

14



completed for the Barrie Climate station. Rainfall events over a recent 5 year period
(2013 —2017) were broken down by event size, such that total volumes for each of these
events could be calculated. These totals were then related to the total volume over the
same period to obtain a percentage. This percentage is then multiplied by the annual
average rainfall value (654 mm) utilized in the overall water balance to obtain an annual
average amount / depth for the various intervals.

There is approximately 125,680 m* of impervious area which includes roads and paved
areas associated with both the residential and industrial blocks as well as the rooftop area
for the industrial lots that can contribute runoff to the LID. After incorporating the
residential rooftop infiltration, the deficit that must be captured through the LID is

30,542 m’. This equates to 243 mm of rainfall per 1 m” of impervious area per year.
Based on the above frequency analysis using data from the Barrie Climate Station,

243 mm represents 37% of the annual rainfall which represents capturing the 3.5 mm
event across the entire 125,680 m? area. This represents an LID with a storage volume of
approximately 440 m®. As the design for the LID storage is 460 m® (Jones, 2022), this
allows for capture of the required rainfall event size.

The total infiltration gained through indirect measures is 38,844 m’, which includes
8,268 m’ from residential rooftop diversion and 28,536 m® from the proposed infiltration
trench LID (Table C - Appendix F).

It is noted that added conservancy is reflected in these numbers through discounting of
snow melt. Although difficult to quantify due to seasonal storage and movement (i.e.
snow banks), snow melt can provide a potential meaningful contribution as it represents
~28% of total precipitation. In addition, since the SWM pond collects runoff from off
Site sources, additional water will be available for infiltration within the on Site LID.

The complete water balance tables are included in Appendix F.

6.3  Water Balance Summary

Using the climate model data and calculations mentioned above, the water balance was
completed for pre-development, post-development, and post-development with
mitigation (Table D - Appendix F).

The pre-development infiltration volume is 67,346 m’/year. This assumes the Site is
composed of forest, shrub/meadow, and impervious land. The post-development without
mitigation infiltration volume is 28,536 m’/year, which is a deficit of 38,810 m’/year.
This assumes the Site is composed of roads, structures, a SWM block, and landscaped
grass. An additional 8,268 m’ can be obtained from rooftop diversion and an additional
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28,536 m’ from the proposed infiltration LID within the pond. The post-development
infiltration volume with mitigation is therefore 67,380 m’/year which represents 100% of
the pre-development volume.

7.0 SUMMARY AND CONCLUSIONS

Azimuth was retained by Pratt Development Inc. to conduct a Hydrogeological
Assessment for the proposed Pratt-Galloway/Orsi Subdivision located at 16533 Highway
12 within the Town of Midland, Simcoe County, Ontario. The Site is approximately

31 hectares (ha) in size and is located on the north side of Highway 12, to the west of
William Street and to the east of King Street. The Site includes a 13.5 ha parcel of land
referred to as the Pratt-Galloway property in addition to a 17.5 ha parcel of land referred
to as the Orsi land. The Site was reportedly historically used for agricultural production,
and is currently composed of undeveloped forest, shrub, meadow, wetland, and a gravel
access path. The current assessment provides a summary of the existing environmental
conditions as it relates to the soil and ground water regime at the Site.

The Site is found at an elevation of 206 — 220 masl. The surrounding area slopes toward
the Site from the north and west. An intermittent, naturalized stream channel is present
in the east half of the Site, discharging via two culverts beneath William Street in the
south east corner of the Site. A drilling program was conducted at the Site in May of
2018 to advance 12 boreholes with monitoring well completion. The program
encountered of topsoil overlying sandy silt / sand and silt / silt layer overlying a clayey
silt / clay and silt/ silty clay layer overlying a sandy silt till /silty sand till layer

Manual ground water measurements were collected from the monitoring wells installed at
the Site. The high ground water level was collected in April of 2019. The high ground
water level ranged from less than 202.1 masl to 210.9 masl. This represents a gradient of
at least 8.8m across the Site area.

Slug tests were completed on four wells located on Site. The four locations (104, 106,
202, and 205) were chosen based on the subsurface material encountered in the borehole
logs, presence of ground water in the wells, and to ensure adequate coverage across the
Site. Slug test data indicates that the hydraulic conductivity of the deposits range
between 1.2 x10° to 3.5 x10™ m/s.

A water quality sample was collected from Well 104 and 202 on January 20" 2020. The
results show that all of the parameters meet the PWQO with the exception of total
phosphorus. This parameter is likely elevated due to the presence of suspended sediment
within the water column of the monitoring well. Erosion and sediment control measures
implemented during construction should lower this value prior to discharge.
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A dewatering analysis was completed for the proposed SWM pond and proposed service
lines. Based on the dewatering analysis, the dewatering volume for entire pond cell is
anticipated to be 73,000 L/day, while applying a 3X safety factor would create an
estimated daily volume of 219,000 L. The dewatering volume for the max profile is
anticipated to be 54,000 L/day, while applying a 3X safety factor would create an
estimated daily volume of 162,000 L/day. These values are based on worst case spring
season ground water values, and assume up to 150 m of trench will be constructed at any
one time. The dewatering volume is anticipated to be lower during dry summer months.
Based on the above estimate, registration under EASR may be advisable as rates will
likely exceed 50,000 L/day but be within 400,000 L.

Azimuth looked at the potential dewatering area of influence for construction dewatering.

Based on the assessment, the potential for temporary dewatering to impact adjacent
private well or natural heritage features is low. However, the dewatering contractor
should still return discharge water back into the environment in the vicinity of the Site
after appropriate erosion and sediment controls when practical.

A water balance was completed for the Site. The pre-development infiltration volume is
67,346 m’/year. This assumes the Site is composed of forest, shrub/meadow, and
impervious land. The post-development without mitigation infiltration volume is

28,536 m’/year, which is a deficit of 38,810 m’/year. This assumes the Site is composed
of roads, structures, a SWM block, and landscaped grass. An additional 8,268 m’ can be
obtained from rooftop diversion and additional 28,536 m® from the proposed infiltration
trench LID. The post-development infiltration volume with mitigation is therefore
67,380 m*/year, which represents 100% of the pre-development volume and indicates
that maintenance of ground water infiltration at the Site is achieved in the post
development condition.
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Terraprobe Report
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Hydraulic Conductivity Tests
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WELL TEST ANALYSIS
Data Set: L:\...\MW104.aqt
Date: 03/17/20 Time: 17:37:41

Company: Azimuth Environmental

PROJECT INFORMATION

Client; Pratt Midland
Project: 18-143

Location: Midland

Test Well: MW-104
Test Date: January 2020

Saturated Thickness: 3.54 m

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 2.01 m

Total Well Penetration Depth: 3.54 m

Casing Radius: 0.016 m

WELL DATA (MW104)

Static Water Column Height: 3.54 m
Screen Length: 1.5 m
Well Radius: 0.016 m

Aquifer Model: Unconfined
K =2.047E-7 m/sec

SOLUTION
Solution Method: Hvorslev
y0 =2.063 m
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WELL TEST ANALYSIS

Data Set: L:\...\MW106.aqt
Date: 03/17/20 Time: 18:27:35

PROJECT INFORMATION

Company: Azimuth Environmental
Client: Pratt Midland

Project: 18-143

Location: Midland

Test Well: MW-106

Test Date: January 2020

AQUIFER DATA
Saturated Thickness: 1.51 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW106)

Initial Displacement: 1.18 m Static Water Column Height: 1.51 m
Total Well Penetration Depth: 1.5 m Screen Length: 1.5 m
Casing Radius: 0.016 m Well Radius: 0.016 m
SOLUTION
Aquifer Model: Unconfined Solution Method: Hvorslev

K =9.93E-9 m/sec y0=111m
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WELL TEST ANALYSIS

Data Set: L:\...\MW202.aqt
Date: 03/17/20 Time: 18:01:16

PROJECT INFORMATION

Company: Azimuth Environmental
Client: Pratt Midland

Project: 18-143

Location: Midland

Test Well: MW-202

Test Date: January 2020

AQUIFER DATA
Saturated Thickness: 5.62 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-202)

Initial Displacement: 3.56 m Static Water Column Height: 5.62 m
Total Well Penetration Depth: 5.62 m Screen Length: 1.5 m
Casing Radius: 0.016 m Well Radius: 0.016 m
SOLUTION
Aquifer Model: Unconfined Solution Method: Hvorslev

K =1.215E-6 m/sec y0 =3.346 m
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Water Quality Results
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CADUCEZZN

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured.

CERTIFICATE OF ANALYSIS

Final Report

C.0.C.: G85556

Report To:

Azimuth Environmental
642 Welham Rd,

Barrie ON L4N9A1 Canada
lan Acheson

Attention:

REPORT No. B20-00902

Caduceon Environmental Laboratories
112 Commerce Park Drive
Barrie ON L4N 8W8

Tel: 705-252-5743

Fax: 705-252-5746

DATE RECEIVED: 10-Jan-20

JOB/PROJECT NO.: Piatt Midland

DATE REPORTED: 17-Jan-20 P.O. NUMBER: 18-143

SAMPLE MATRIX: Groundwater WATERWORKS NO.
Client I.D. BH 104 BH 202
Sample I.D. B20-00902-1 |B20-00902-2
Date Collected 10-Jan-20 10-Jan-20
Reference Date/Site

Parameter Units R.L. Method Analyzed

Cation Sum meq/L Calc. 14-Jan-20/0 6.64 5.99

% Difference % Calc. 14-Jan-20/0 0.371 2.57

R.L. = Reporting Limit

Test methods may be modified from specified reference method unless indicated by an *
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior consent from
Caduceon Environmental Laboratories.

Christine Burke
Lab Manager

Page 3 of 3.
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Table A: Pre-Development

Catchment Designation Forest Shrub / Meadow Impervious Total
Area (m?) 121,400 181,160 10,825 313,385
Pervious Area (m?) 121,400 181,160 0 302,560
Impervious Area (m?) 0 0 10,825 10,825
Infiltration Factors

Topography Infiltration Factor 0.15 0.15 0

Soil Infiltration Factor 0.2 0.2 0

Land Cover Infiltration Factor 0.2 0.15 0

Infiltration Factor 0.55 0.5 0

Run-Off Coefficient 0.45 0.5 1

Run-Off From Impervious Surfaces 0.8 0.8 0.8

Inputs (Per Unit Area)

Precipitation (mm/yr) 907 907 907 907
Rainfall (mm/yr) 654 654 654 654
Run-On (mm/yr) 0 0 0 0
Other Inputs (mm/yr) 0 0 0 0
[Total Inputs (mm/yr) 907 907 907 907
Outputs (Per Unit Area)

Precipitation Surplus (mm/yr) 428 428 726 438
Net Surplus (mm/yr) 428 428 726 438
Evapotranspiration (mm/yr) 479 479 181 469
Infiltration (mm/yr) 235 214 0 215
Surplus Infiltration (mm/yr) 0 0 0 0
Total Infiltration (mm/yr) 235 214 0 215
Run-Off Pervious Areas (mm/yr) 193 214 0 198
Run-Off Impervious Areas (mm/yr) 0 0 726 25
Total Run-Off (mm/yr) 193 214 726 223
Total Outputs (mml/yr) 907 907 907 907
Difference (Inputs - Outputs) 0 0 0 0
Inputs (Volumes)

Precipitation (m3/yr) 110,110 164,312 9,818 284,240
Run-On (m®jyr) 0 0 0 0
Other Inputs (m>/yr) 0 0 0 0
Total Inputs (m’lyr) 110,110 164,312 9,818 284,240
Outputs (Volumes)

Precipitation Surplus (m®/yr) 51,959 77,536 7,855 137,350
Net Surplus (m3/yr) 51,959 77,536 7,855 137,350
Evapotranspiration (m®/yr) 58,151 86,775 1,964 146,890
Infiltration (m3/yr) 28,578 38,768 0 67,346
Surplus Infiltration (m°%/yr) 0 0 0 0
Total Infiltration (m®/yr) 28,578 38,768 0 67,346
Run-Off Pervious Areas (m®/yr) 23,382 38,768 0 62,150
Run-Off Impervious Areas (m?>/yr) 0 0 7,855 7,855
Total Run-Off (m%/yr) 23,382 38,768 7,855 70,004
Total Outputs (m’/yr) 110,110 164,312 9,818 284,240
Difference (Inputs - Outputs) 0 0 0 0




Table B: Post-Development (no mitigation)

Other Structure Structure
Catchment Designation Landscaped Grass Impervious (industrial) (residential) SWM Total
Area (m?) 133,344 62,785 62,895 42,140 12,220 313,385
Pervious Area (mz) 133,344 0 0 0 0 133,344
Impervious Area (m?) 0 62,785 62,895 42,140 12,220 180,041
Infiltration Factors
Topography Infiltration Factor 0.2 0 0 0 0
Soil Infiltration Factor 0.2 0 0 0 0
Land Cover Infiltration Factor 0.1 0 0 0 0
Infiltration Factor 0.5 0 0 0 0
Run-Off Coefficient 0.5 1 1 1 1
Run-Off From Impervious Surfaces 0.8 0.8 0.8 0.8 0.8
Inputs (Per Unit Area)
Precipitation (mm/yr) 907 907 907 907 907 907
Rainfall (mm/yr) 654 654 654 654 654 654
Run-On (mm/yr) 0 0 0 0 0 0
Other Inputs (mm/yr) 0 0 0 0 0 0
Total Inputs (mmlyr) 907 907 907 907 907 907
Outputs (Per Unit Area)
Precipitation Surplus (mm/yr) 428 726 726 726 726 599
Net Surplus (mm/yr) 428 726 726 726 726 599
Evapotranspiration (mm/yr) 479 181 181 181 181 308
Infiltration (mm/yr) 214 0 0 0 0 9
Surplus Infiltration (mm/yr) 0 0 0 0 0 0
Total Infiltration (mm/yr) 214 0 0 0 0 91
Run-Off Pervious Areas (mm/yr) 214 0 0 0 0 91
Run-Off Impervious Areas (mm/yr) 0 726 726 726 726 417
Total Run-Off (mm/yr) 214 726 726 726 726 508
Total Outputs (mml/yr) 907 907 907 907 907 907
Difference (Inputs - Outputs) 0 0 0 0 0 0
Inputs (Volumes)
Precipitation (m>/yr) 120,943 56,946 57,046 38,221 11,084 284,240
Run-On (m®/yr) 0 0 0 0 0 0
Other Inputs (m>/yr) 0 0 0 0 0 0
Total Inputs (m°lyr) 120,943 56,946 57,046 38,221 11,084 284,240
Outputs (Volumes)
Precipitation Surplus (malyr) 57,071 45,557 45,637 30,577 8,867 187,709
Net Surplus (m3/yr) 57,071 45,557 45,637 30,577 8,867 187,709
Evapotranspiration (malyr) 63,872 11,389 11,409 7,644 2,217 96,531
Infiltration (m>/yr) 28,536 0 0 0 0 28,536
Surplus Infiltration (m°/yr) 0 0 0 0 0 0
Total Infiltration (mslyr) 28,536 0 0 0 0 28,536
Run-Off Pervious Areas (m®/yr) 28,536 0 0 0 0 28,536
Run-Off Impervious Areas (malyr) 0 45,557 45,637 30,577 8,867 130,638
Total Run-Off (m”/yr) 28,536 45,557 45,637 30,577 8,867 159,173
Total Outputs (m>lyr) 120,943 56,946 57,046 38,221 11,084 284,240
Difference (Inputs - Outputs) 0 0 0 0 0 0




Table C: Post-Development (with mitigation)

Structure Other Structure
Catchment Designation Landscaped Grass (industrial) Impervious (residential) SWM Total
Area (m?) 133,344 62,895 62,785 42,140 12,220 313,385
Pervious Area (mz) 133,344 0 0 0 0 133,344
Impervious Area (m?) 0 62,895 62,785 42,140 12,220 180,041
Infiltration Factors
Topography Infiltration Factor 0.2 0 0 0 0
Soil Infiltration Factor 0.2 0 0 0 0
Land Cover Infiltration Factor 0.1 0 0 0 0
Infiltration Factor 0.5 0 0 0 0
Run-Off Coefficient 0.5 1 1 1 1
Run-Off From Impervious Surfaces 0.8 0.8 0.8 0.8 0.8
Inputs (Per Unit Area)
Precipitation (mm/yr) 907 907 907 907 907 907
Rainfall (mm/yr) 654 654 654 654 654 654
Run-On (mm/yr) 0 0 0 0 0 0
Other Inputs (mm/yr) 0 0 0 0 0 0
Total Inputs (mm/yr) 907 907 907 907 907 907
Outputs (Per Unit Area)
Precipitation Surplus (mm/yr) 428 726 726 726 726 599
Net Surplus (mm/yr) 428 726 726 726 726 599
Evapotranspiration (mm/yr) 479 181 181 181 181 308
Infiltration (mm/yr) 214 0 0 0 0 91
Surplus Infiltration (mm/yr) 0 243 243 196 0 124
Total Infiltration (mm/yr) 214 243 243 196 0 215
Run-Off Pervious Areas (mm/yr) 214 0 0 0 0 91
Run-Off Impervious Areas (mm/yr) 0 482 482 529 726 293
Total Run-Off (mml/yr) 214 482 482 529 726 384
Total Outputs (mml/yr) 907 907 907 907 907 907
Difference (Inputs - Outputs) 0 0 0 0 0 0
Inputs (Volumes)
Precipitation (m>/yr) 120,943 57,046 56,946 38,221 11,084 284,240
Run-On (m®/yr) 0 0 0 0 0 0
Other Inputs (m®/yr) 0 0 0 0 0 0
Total Inputs (mlyr) 120,943 57,046 56,946 38,221 11,084 284,240
Outputs (Volumes)
Precipitation Surplus (m3/yr) 57,071 45,637 45,557 30,577 8,867 187,709
Net Surplus (m>/yr) 57,071 45,637 45,557 30,577 8,867 187,709
Evapotranspiration (m3/yr) 63,872 11,409 11,389 7,644 2,217 96,531
Infiltration (m°®/yr) 28,536 0 0 0 0 28,536
Surplus Infiltration (m3/yr) 0 15,302 15,275 8,268 0 38,844
Total Infiltration (m3/yr) 28,536 15,302 15,275 8,268 0 67,380
Run-Off Pervious Areas (m®/yr) 28,536 0 0 0 0 28,536
Run-Off Impervious Areas (m®/yr) 0 30,335 30,282 22,309 8,867 91,793
Total Run-Off (m®yr) 28,536 30,335 30,282 22,309 8,867 120,329
Total Outputs (m’/yr) 120,943 57,046 56,946 38,221 11,084 284,240
Difference (Inputs - Outputs) 0 0 0 0 0 0




Table D: Water Balance Summary Table

Site
Pre- Post- Post-Development . PR
Characteristic Development | Development Change (Pre to Post) with Mitiga‘:ion Change (Pre to Post with Mitigation)
Inputs (Volume)
Precipitation (m®/yr) 284,240 284,240 0 0% 284,240 0 0%
Run-On (m°/yr) 0 0 0 NA 0 0 NA
Other Inputs (m*/yr) 0 0 0 NA 0 0 NA
Total Inputs (m®/yr) 284,240 284,240 0 0% 284,240 0 0%
Outputs (Volume)
Precipitation Surplus (m®/yr) 137,350 187,709 50,359 37% 187,709 50,359 37%
Net Surplus (m3/yr) 137,350 187,709 50,359 37% 187,709 50,359 37%
Evapotranspiration (m®/yr) 146,890 96,531 -50,359 -34% 96,531 -50,359 -34%
Infiltration (m>/yr) 67,346 28,536 -38,810 -58% 28,536 -38,810 -58%
Rooftop Infiltration (m®/yr) 0 0 0 NA 8,268 8,268 NA
LID Infiltration (m®/yr) 0 0 0 NA 30,577 30,577 NA
Total Infiltration (m®/yr) 67,346 28,536 -38,810 -58% 67,380 34 0%
Run-Off Pervious Areas (m®/yr) 62,150 28,536 -33,614 -54% 28,536 -33,614 -54%
Run-Off Impervious Areas (m>/yr) 7,855 130,638 122,783 1563% 91,793 83,938 1069%
Total Run-Off (m*/yr) 70,004 159,173 89,169 127% 120,329 50,324 72%
Total Outputs (m®/yr) 284,240 284,240 0 0% 284,240 0 0%




APPENDIX G

Ground Water Elevation Data

AZIMUTH ENVIRONMENTAL CONSULTING, INC.



Screen | Ground | Reference
Depth | Elevation| Elevation | Stickup Ground Water Level (mbtoc)

Well ID mbgs masl masl m 31-May-18 | 08-Jun-18 [ 17-Jul-18 | 16-Aug-18 [ 19-Sep-18 | 16-Oct-18 | 16-Nov-18 | 13-Dec-18 | 18-Jan-19 | 13-Feb-19 | 25-Mar-19 | 18-Apr-19 | 15-May-19 [ 11-Jun-19 [ 27-Apr-20 | 13-May-20
101 49-64[ 2113 212.79 1.49 7.9 7.9 7.9 7.9 7.9 7.9 7.9 7.9 7.9 7.9 7.9 7.9 7.9 7.9 7.6 7.6
102 51-6.6 | 209.8 210.58 0.78 74 7.3 7.3 7.3 7.3 74 7.4 7.2 7.3 7.2 7.2 71 7.2 7.3 7.3 7.3
103 5.1-6.6 211 211.80 0.80 7.4 5.7 6.1 7.0 7.1 71 7.1 4.1 4.2 4.0 3.7 3.8 3.9 4.3 4.4 4.6
104 51-6.6 | 208.8 209.60 0.80
104B 51-6.6 | 208.4 209.70 1.30 3.4 4.2
105 51-6.6 | 208.5 209.78 1.28 7.9 7.7 7.6 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.6 7.6
106 5.1-6.6 206.9 207.71 0.81 3.8 4.7 5.5 6.0 5.9 5.9 5.1 5.0 5.0 4.7 4.5 4.6 4.5 4.8 5.0 5.2
201 51-6.6| 211.6 212.74 1.14 7.7 7.6 7.6 7.6 7.6 7.6 7.6 5.6 6.9 6.1 3.7 3.4 3.5 5.2 6.2 7.6
202 51-6.6| 211.2 212.66 1.46 7.0 2.8 4.0 4.6 4.9 5.1 3.5 2.4 3.4 2.1 2.0 1.8 1.9 2.0 1.9 2.0
203 47-6.2| 2103 211.70 1.40 7.6 4.4 5.9 6.5 6.5 7.0 5.7 2.6 2.7 1.8 1.7 1.7 1.8 21 21 24
204 5.1-6.6 210.1 210.99 0.89 3.0 2.7 4.0 7.4 7.5 7.5 7.1 6.4 6.1 5.9 6.2 5.9 4.9 5.0 2.3 2.3
205 51-6.6| 212.6 213.33 0.73 3.7 4.4 4.6 4.8 4.6 4.4 3.9 3.7 3.8 3.8 3.6 3.6 3.6 3.7 3.9 3.9
206 47-6.2[ 2121 212.98 0.88 7.2 4.2 5.2 5.8 6.5 6.8 6.8 5.7 3.6 3.1 2.7 2.6 25 3.0 2.8 3.0

Screen | Ground | Reference
Depth | Elevation| Elevation | Stickup Ground Water Level (mbtoc)

Well ID mbgs masl masl m 31-May-18 | 08-Jun-18 [ 17-Jul-18 | 16-Aug-18 [ 19-Sep-18 | 16-Oct-18 | 16-Nov-18 | 13-Dec-18 | 18-Jan-19 | 13-Feb-19 | 25-Mar-19 | 18-Apr-19 | 15-May-19 [ 11-Jun-19 [ 27-Apr-20 | 13-May-20
101 49-6.4[ 2113 212.79 1.49 6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.1 6.1
102 51-6.6 | 209.8 210.58 0.78 6.6 6.5 6.5 6.5 6.5 6.6 6.6 6.4 6.5 6.4 6.4 6.3 6.4 6.5 6.5 6.5
103 5.1-6.6 211 211.80 0.80 6.6 4.9 5.3 6.2 6.3 6.3 6.3 3.3 3.4 3.2 2.9 3 3.1 3.5 3.6 3.8
104 51-6.6 | 208.8 209.60 0.80 6.6 3.4 5.6 6.3 6.3
104B 51-6.6 | 2084 209.70 1.30 2.1 2.9
105 5.1-6.6 208.5 209.78 1.28 6.6 6.4 6.3 6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.3 6.3
106 51-6.6 | 206.9 207.71 0.81 3 3.9 4.7 5.2 5.1 5.1 4.3 4.2 4.2 3.9 3.7 3.8 3.7 4 4.2 44
201 51-6.6| 211.6 212.74 1.14 6.6 6.5 6.5 6.5 6.5 6.5 6.5 4.5 5.8 5 2.6 2.3 24 4.1 5.0 6.5
202 51-6.6| 211.2 212.66 1.46 5.5 1.3 25 3.1 34 3.6 2 0.9 1.9 0.6 0.5 0.3 0.4 0.5 0.4 0.5
203 4.7-6.2 210.3 211.70 1.40 6.2 3 4.5 5.1 5.1 5.6 4.3 1.2 1.3 0.4 0.3 0.3 0.4 0.7 0.7 1.0
204 51-6.6| 2101 210.99 0.89 2.1 1.8 3.1 6.5 6.6 6.6 6.2 5.5 5.2 5 5.3 5 4 4.1 1.4 1.4
205 51-6.6| 212.6 213.33 0.73 3 3.7 3.9 4.1 3.9 3.7 3.2 3 3.1 3.1 2.9 2.9 2.9 3 3.1 3.2
206 47-62[ 2121 212.98 0.88 6.3 3.3 4.3 4.9 5.6 5.9 5.9 4.8 2.7 2.2 1.8 1.7 1.6 21 1.9 21

Screen | Ground | Reference
Depth | Elevation| Elevation | Stickup Ground Water Level (mbtoc)

Well ID mbgs masl masl m 31-May-18 | 08-Jun-18 [ 17-Jul-18 | 16-Aug-18 [ 19-Sep-18 | 16-Oct-18 | 16-Nov-18 | 13-Dec-18 | 18-Jan-19 | 13-Feb-19 | 25-Mar-19 | 18-Apr-19 | 15-May-19 [ 11-Jun-19 [ 27-Apr-20 | 13-May-20
101 49-64( 2113 212.79 1.49 204.9 204.9 204.9 204.9 204.9 204.9 204.9 204.9 204.9 204.9 204.9 204.9 204.9 204.9 205.2 205.2
102 51-6.6 | 209.8 210.58 0.78 203.2 203.3 203.3 203.3 203.3 203.2 203.2 203.4 203.3 203.4 203.4 203.5 203.4 203.3 203.3 203.3
103 5.1-6.6 211 211.80 0.80 204.4 206.1 205.7 204.8 204.7 204.7 204.7 207.7 207.6 207.8 208.1 208.0 207.9 207.5 207.4 207.2
104 5.1-6.6 208.8 209.60 0.80 202.2 205.4 203.2 202.5 202.5

104B 51-6.6 | 2084 209.70 1.30 206.3 205.5
105 51-6.6 | 208.5 209.78 1.28 201.9 202.1 202.2 202.1 202.1 202.1 202.1 202.1 202.1 202.1 202.1 202.1 202.1 202.1 202.2 202.2
106 51-6.6 | 206.9 207.71 0.81 203.9 203.0 202.2 201.7 201.8 201.8 202.6 202.7 202.7 203.0 203.2 203.1 203.2 202.9 202.7 202.5
201 5.1-6.6 211.6 212.74 1.14 205.0 205.1 205.1 205.1 205.1 205.1 205.1 2071 205.8 206.6 209.0 209.3 209.2 207.5 206.6 205.1
202 51-6.6| 211.2 212.66 1.46 205.7 209.9 208.7 208.1 207.8 207.6 209.2 210.3 209.3 210.6 210.7 210.9 210.8 210.7 210.8 210.7
203 47-6.2[ 2103 211.70 1.40 204.1 207.3 205.8 205.2 205.2 204.7 206.0 209.1 209.0 209.9 210.0 210.0 209.9 209.6 209.6 209.3
204 51-6.6 [ 210.1 210.99 0.89 208.0 208.3 207.0 203.6 203.5 203.5 203.9 204.6 204.9 205.1 204.8 205.1 206.1 206.0 208.7 208.7
205 5.1-6.6 212.6 213.33 0.73 209.6 208.9 208.7 208.5 208.7 208.9 209.4 209.6 209.5 209.5 209.7 209.7 209.7 209.6 209.5 209.4
206 47-62[ 2121 212.98 0.88 205.8 208.8 207.8 207.2 206.5 206.2 206.2 207.3 209.4 209.9 210.3 2104 210.5 210.0 210.2 210.0




APPENDIX H

Development Plan
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