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July 26, 2021 Project No. 12-1186-0047 

 

Ms. Farrah Ward, P.Eng. 

Claremont Developments Inc. 

3190 Steeles Avenue East, Suite 300 

Markham, Ontario 

L3R 1G9 

PRIVATE SERVICING FEASIBILITY 

PROPOSED RESIDENTIAL SUBDIVISION 

CLAREMONT, CITY OF PICKERING, ONTARIO 

Dear Ms. Ward, 

Golder Associates Ltd. (Golder) was retained by Claremont Developments Inc. (CDI) to carry out geotechnical, 

environmental and hydrogeological investigations for a proposed 70-lot residential subdivision at 5113 Old Brock 

Road in the Hamlet of Claremont, City of Pickering, Ontario.   

This report serves to provide an assessment of the feasibility of private servicing, including an update of a 

groundwater quality impact assessment related to the proposed use of private sewage systems, in respect of the 

proposed zoning and subdivision of 5113 Old Brock Road, as fully described in the Planning Report by Malone 

Given Parsons dated July 2021. 

This report draws on our attached previous letter and analysis dated August 24, 2012 for background information 

and where this information is applied it will be referenced. 

Site and Project Description 

The 38.18 ha site is located to the northeast of the existing development in Claremont, as shown on Figure 1, 

attached.  The site is bounded to the east by Brock Road (Claremont Bypass), existing residential properties to 

the south, Old Brock Road to the west, and residential properties and a woodlot to the north.  The southern-most 

portion of the site is bounded by Central Street (Durham Regional Road 5).  A railroad corridor is located off-site 

to the north.  The site primarily consists of an irregularly-shaped, agricultural parcel of land with one privately-

serviced residential dwelling. 

The existing lot and the proposed 70-lot development are to be privately serviced with individual water wells and 

sewage systems.  This letter, submitted as part of the application for Draft Plan of Subdivision, provides a 

preliminary assessment of the feasibility of the site for private servicing.   

Available Information 

Golder carried out a subsurface investigation at the site as described in our concurrent preliminary water balance 

assessment and preliminary geotechnical investigation reports for the proposed development, referenced as 

follows: 
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 Golder Associates Ltd., July 2021.  Preliminary Hydrogeological Investigation, Proposed Residential 

Subdivision, 5113 Old Brock Road, Hamlet of Claremont, Pickering, Ontario.  Reference No. 12-1186-0047 

(Golder 2021a); and 

 Golder Associates Ltd., July 2021.  Preliminary Geotechnical Investigation, Proposed Residential 

Subdivision, 5113 Old Brock Road, Hamlet of Claremont, Pickering, Ontario (Golder 2021b).  Reference  

No. 12-1186-0047 (7000). 

Previously, Golder also carried out a preliminary nitrate loading assessment and prepared conceptual sizing for 

private sewage systems for a portion of the site, attached and referenced as follows: 

 Preliminary Nitrate Loading Assessment, Conceptual Sewage System Sizing, In Support of Draft Plan 

Submission, Proposed Residential Development, Part of Lots 17 & 18, Concession 9 and Lots 47 & 48, 

Registered Plan No. 12, Claremont, City of Pickering, Region of Durham, Ontario, dated August 24, 2012, 

Reference No. 12-1186-0047 (2000) (Golder 2012).   

This letter is based in part on the subsurface data and hydrogeological assessment included in the above-

referenced documents.  The factual data, interpretations and recommendations contained in the above-

referenced documents and this letter pertain to a specific project as described in the report and are not applicable 

to any other project or site location.  If the project is modified in concept, location or elevation, or if the project is 

not initiated within eighteen months of the date of the report, Golder should be given an opportunity to confirm that 

the recommendations are still valid.  In addition, this report should be read in conjunction with the attached 

"Important Information and Limitations of This Report", included in Golder 2021a.  The reader’s attention is 

specifically drawn to this information, as it is essential for the proper use and interpretation of this report. 

This assessment is based on Draft Plan of Subdivision, 21T-, Part of Lots 17 & 18, Concession 9, Lots 47 & 48, 

Registered Plan No. 12 (Geographic Township of Pickering), City of Pickering, Regional Municipality of Durham, 

prepared by Malone Givens Parsons Ltd., reference no. 12-2110, Revised March 1, 2018.  A copy of the Draft 

Plan is attached. 

Private Water Supply Potential 

The site is located within the physiographic region known as the South Slope (The Physiography of Southern 

Ontario, Chapman and Putnam, 1984), which is an area of drumlinized till plains.  The physiographic region 

known as the Oak Ridges Moraine is located approximately 125 m north of the site. 

According to Sharpe and Barnett (1997) (Surficial Geology of the Markham Area, NTS 30M14, southern Ontario; 

Geological Survey of Canada, Open File 3300, Scale 1:50,000) surficial geology at the site is reported to consist 

of the Halton Till, a glacial deposit of clayey silt till to silt till ranging from 1 m to 15 m thick with interbedded fine 

sand, silt, and clay.  Hummocky topography, typically associated with the Oak Ridges Moraine, is mapped just  

off-site to the north (i.e., from the off-site rail line and northward).  Moraine deposits of fine sand to gravel outcrop 

approximately 1 km north of the site.  The till unit is mapped as overlain by glaciolacustrine sand to silty sand in 

the southern-most end of the site (i.e., in the vicinity of Brock Road and Central Street).  Recent relatively coarse-

textured fluvial deposits of sand and gravel are reported within the floodplain of the unnamed tributary to Mitchell 

Creek that is located off-site to the west.  

As described in Golder 2021a and 2021b, site-specific subsurface conditions were investigated through the 

drilling of 19 boreholes to depths ranging from 5.9 m to 9.6 m below grade.  The soil conditions encountered are 

generally comprised of thin surficial deposits of clayey silt, sandy silt and silt underlain by a major strata of glacial 
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till.  Where encountered, the base of the surficial deposits ranged in depth from 0.2 mbgs to 1.8 mbgs, with an 

average of 0.9 mbgs (n = 17).  The till ranged in gradation from clayey silt till to sand and silt till.  Minor deposits of 
clayey silt, sandy silt, silty sand and sand were also locally encountered within the till unit, and typically in the 

southwest portion of the Site.   

A review of Ontario Ministry of the Environment, Conservation and Parks (MECP) Water Well Records was 
carried out for 381 well records in the Claremont area.  The location of the water well records is shown on  

Figure 1.  It is noted that historically there was no requirement to register shallow dug/bored wells and that these 
can be under-represented in the Water Well Record database.  Shallow, dug or bored wells are typically in the 
order of 6 m to 10 m deep, and water quality interference in shallow, unconfined aquifers from surficial sources of 

contamination (e.g., septic systems) is common.  These can include increased concentrations of nitrate and 

bacteria. 

The following table summarizes data from the Water Well Records that were reviewed: 

Table 1: Summary of MECP Water Well Records, Claremont Area 

Category No. (%) 
Well Depth 

Min Max Avg. 

Shallow dug or bored wells  59 15% 5.2 15.2 9.1 

Drilled overburden wells 256 67% 10.7 97.5 61.9 

Drilled bedrock wells 4 1% 93.3 97.8 95.1 

Observation wells 7 2% - - - 

Abandoned wells 40 10% - - - 

Records with poor or no information 15 4% - - - 

TOTAL 381 100% - 

From Table 1 above, the Water Well Records indicate that drilled overburden well use predominates in the 

Claremont area.  Golder prepared two hydrostratigraphic sections based on the reported geological conditions, 
attached as Figures 2 and 3.  Figure 2 is a section oriented in a north-south direction along Old Brock Road (i.e., 
the western flank of the site).  Figure 3 is a section oriented in an east-west direction through the southern end of 

the site.   

Based on the recorded information, private water wells generally utilize three zones in the Claremont area, and 

the following is inferred: 

i) shallow water wells – shallow dug and bored wells are inferred to utilize various shallow, thin coarse-textured

units or the glacial till unit for water supply.  The coarse-textured units are not recorded at all well locations,

and therefore are inferred to be laterally discontinuous;
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ii) intermediate aquifer(s) – drilled wells utilize a number of confined coarse-textured aquifer units within the

thick glacial till unit that underlies the Claremont area.  A number of records indicate the presence of a sandy

unit or units from approximate elevations of 230 metres above sea level (masl) to 250 masl, which are

labelled on Figures 2 and 3 as the “intermediate aquifer(s)”.  The intermediate aquifer(s) is/are not recorded

at all locations, and is/are or may be discontinuous, depending on location; and,

iii) “target” aquifer – a deeper confined aquifer within the till unit is commonly screened for water supply at an

elevation of approximately 178 m masl to 187 masl.  This unit appears to be commonly screened for water

supply in the Claremont area, and is the target aquifer for private water well use for the proposed residential

subdivision.  For the purposes of this letter, it is labelled as the “target aquifer” on Figures 2 and 3.

A fourth, deeper zone is also present, comprised of the bedrock and an immediately overlying coarse-textured 
unit that is seldom utilized in the Claremont area.  The elevation of the bedrock is recorded at approximately 

165 masl to 170 masl. 

As discussed, the target aquifer is at an elevation of approximately 178 m masl to 187 masl.  Approximately 117 

water wells (i.e., 46% of the drilled overburden wells) have well depths within this elevation range, with well 
depths ranging from 63.4 m to 89.9 m, and with an average well depth of 80.2 m.  The locations of these 117 well 
records are spread across the community of Claremont, including residences on Old Brock Road along the west 

flank of the site.  The sections suggest a widespread lateral extent for this confined aquifer in the Claremont area.   

Based on our discussions with water well drillers in the area, Golder understands that there was a historical 

government program in Claremont to convert shallow (dug and bored) wells and wells using the confined 
“intermediate aquifer(s)” to deeper confined aquifers.  The Water Well Records indicate 56% of the drilled 
overburden wells were installed between 1986 and 1989, and 58% of the abandonment records are from the 

same period, and have therefore been attributed to the well replacement program.  Shallow water well use and 
use of the intermediate aquifer(s) is not recommended for the proposed development, which is consistent with the 
Claremont well replacement program.  An assessment of the proposed private sewage systems for the 

development as it relates to groundwater quality is provided below. 

The presence of fresh water was reported at all 117 water well records with screened intervals within the target 

aquifer.  Of the 117 records, a further review of 61 relatively complete records with pumping test information was 
carried out.  Pumping tests were carried out by an air method for 43 of 61 records, and the results suggested that 
the tested water wells had adequate to more than adequate water supply potential for individual residential use.  

Of the remaining 18 records with a pumping test carried out by bailer or pump, the drawdown in the well at the 
end of pumping ranged from 1% to 71% of the available drawdown in the well, with an average of 21%, at 
pumping rates ranging from 36 L/min to 136 L/min, and averaging 54 L/min.  These rates exceed the minimum 

test rate of 18.75 L/min required by Ministry of Environment and Energy (MOEE) (now the MECP) Procedure  
D-5-5 (Technical Guideline for Private Wells: Water Supply Assessment) (August 1996).  The driller’s

recommended pumping rates for all 61 wells ranged from 23 L/min to 182 L/min, and averaged 62 L/min.  Overall,

the data indicate adequate, and frequently more than adequate, water supply potential for individual residential

use.

Average day water use can be reasonably estimated at 1,000 L/day/residence.  Given the 70-lot plan, the average 
day water use for the proposed subdivision is estimated to 70,000 L/day, or 49 L/min.  Seven of the 61 water well 
records discussed above were completed in 2003, or later, and include pumping test and water level recovery 

data.  Pumping tests at these seven wells were carried out at rates of 40 L/min to 45 L/min (which is similar to the 
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average day rate of 49 L/min for the proposed subdivision) for 2 hours to 3 hours.  Water levels were drawn down 

0.9 m to 7.1 m, or 1% to 13% of available drawdown in the well, and the water levels essentially recovered in less 
than one hour following the end of pumping.  The driller’s recommended pumping rates for these seven wells 
ranged from 40 L/min to 45 L/min.  These data also suggest more than adequate water supply potential for 

individual residential use. 

Golder has been retained to carry out an additional site-specific investigation to confirm that the site can provide 

adequate groundwater quantity and quality for private well use.  Given the 38.18 ha size of the site, five test wells 

are planned.  The methods and findings of this assessment will be reported under separate cover.   

Conceptual Sewage System Sizing and Lot Layout 

Golder 2012, attached, provides conceptual sewage system sizing based on native soil and groundwater 

conditions in the southwest portion of the site, in accordance with the 2006 Ontario Building Code (OBC) which 
was in effect at that time.  The concept design provided for both (1) a conventional raised leaching bed, and (2) a 
tertiary treatment unit in accordance with the Building Materials Evaluation Commission (BMEC) requirements 

and associated area bed.  Under the current 2012 OBC, the BMEC tertiary treatment system and area bed are 
now referred to as a Level IV treatment system and Type A Dispersal Bed.  The following summary is provided.  
Given the soil conditions, conceptual sewage system sizing was recommended to be based on a percolation (T) 

time of 50 cm/min, and sewage systems (fully) raised 1.5 m over native soils were recommended.  If tertiary 
treatment (i.e., Level IV treatment) units are used to reduce the loading area for each system, and if area beds 
(i.e., Type A dispersal beds) are used, the required loading area for each system is 375 m2.  Providing a 100% 

replacement area, although not required by the OBC, would double the area to 750 m2.  Minimum clearance 

distances for the sewage systems were provided in the letter. 

Based on the results of the subsurface investigation for the 38.18 ha site, as reported in Golder 2021a and 2021b, 
it is appropriate to continue to assume the use of fully raised sewage systems with an area of 750 m2 for each lot.  
Based on the proposed Draft Plan of Subdivision, adequate space is available for 750 m2 sewage systems on 

each lot with appropriate setbacks.  Further, adequate space is available on existing Lot 71 for the replacement of 
the existing sewage system with the same type of sewage system that is proposed for the remainder of the 
subdivision.  As discussed above, the use of deep drilled wells on each lot are proposed for the subdivision.  

Evenly spaced drilled wells with the appropriate setback from the sewage systems can be achieved on all lots in 

the Draft Plan of Subdivision.  

It is noted that CDI plans to convey Blocks 83, 84 and 85 (see attached Draft Plan) to three adjacent residents to 
accommodate existing private sewage systems for residential dwellings that are located within or near the site 

boundaries.  Each of Blocks 83, 84 and 85 includes a 750 m2 area plus setbacks, totalling 0.11 ha or 0.12 ha. 

In summary, the 70-lot plan is feasible from a sewage system layout perspective.  

Potential Groundwater Quality Impact Assessment 

To confirm that the 70-lot subdivision plan (plus 1 existing lot) is viable from a groundwater quality perspective, a 

potential impact assessment was carried out as follows using nitrate as an indicator of groundwater impact 

potential.   

A subsurface investigation, including monitoring well installation, was carried out at the site as detailed in Golder 
2021a.  Groundwater samples were collected from ten monitoring wells distributed across the site to assess 
background nitrate concentrations.  The samples collected in 2012 were submitted to AGAT Laboratories of 
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Mississauga, and the samples collected in 2017 and 2018 were submitted to Maxxam Analytics of Mississauga.  

Laboratory certificates of analysis are attached to this letter.  The following table summarizes the nitrate 
concentrations as sampled in shallow groundwater. 

Table 2: Summary of Shallow Nitrate Concentrations in Groundwater 

Location 
Nitrate in Groundwater (mg/L) 

5-Mar-12 5-Apr-12 14-Nov-17 23-Jan-18

BH12-2 0.17 - 0.83 -

BH12-4 5.76 8.40 - 18.4

BH12-6 < 0.05 - <0.10 -

BH17-7 - - 7.79 6.42

BH17-8 - - 10.6 9.45

BH17-9 - - 7.71 7.24

BH17-11 - - 9.40 9.87

BH17-16 - - 0.11 -

BH17-18 - - <0.10 -

BH17-19 - - <0.10 -

Notes:  –  = no sample collected.  < = concentration less than accompany method detection limit. 

The concentration of nitrate in shallow groundwater exceeded the chemical standard of 10 mg/L in Ontario 

Regulation 169/03, Ontario Drinking Water Quality Standards (ODWS) at two of ten locations: BH17-8 (November 
14, 2017); and, BH12-4 (January 23, 2018).  Using the maximum concentration recorded at each location to date, 
the average nitrate concentration in shallow groundwater at the site is 5.5 mg/L, which meets the ODWS.  The 

source of the nitrate is considered to be the active agricultural use of the site.  The agricultural sources of nitrate 

are expected to decline with time when the agricultural use of the site is discontinued.   

Golder 2021a presents the results of a preliminary water balance assessment for the proposed development, to 
which the reader is referred.  As presented in Golder 2021a, the post-development infiltration rate for the 38.18 ha 
site, including the use of soakaway pits on 36 lots as a Low Impact Development (LID) technique, is estimated to 

be 36,630 m3/year (or approximately 95.9 mm/year). 

The use of individual private sewage systems is proposed, comprised of tertiary treatment (i.e., Level IV 

treatment) systems approved under the OBC that also include nitrate removal and the use of area beds (i.e.,  
Type A dispersal beds) that are smaller than conventional sizing.  As presented in Golder 2012, it is considered 
reasonable to assume these systems provide an average 50% reduction in effluent nitrate concentrations.  

Accordingly, the concentration of nitrate in sewage effluent has been estimated at 50% of the assumption of 

40 mg/L (i.e., 20 mg/L) used in a typical nitrate loading calculation. 
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To confirm that the 70-lot subdivision plan (plus 1 existing lot) is viable from a groundwater quality perspective, an 

estimate of the dilution of septic effluent by post-development infiltration was carried out using nitrate as an 
indicator of groundwater impact potential.  The estimate assumes even mixing over the site area, such that the 
resulting nitrate concentration in groundwater at the property boundary is below the Ontario Drinking Water 

Quality Standard of 10.0 mg/L (Ontario Regulation 169/03).  The estimate assumes that the existing sewage 

system on existing Lot 71 will be replaced with the same type of system utilized on the new lots. 

The concentration of nitrate in groundwater at the property boundary was estimated using the following formula: 

ሾ𝑁𝑂ଷ ௉௅ሿ ൌ ሺሺ𝑄௚  ൈ ሾ𝑁𝑂ଷ ௕௖௞ሿሻ ൅ ሺ𝑄௘௙௙ 𝑥 ሾ𝑁𝑂ଷ ௘௙௙ሿሻሻ  ൊ ሺ𝑄௚ ൅  𝑄௘௙௙ሻ 

 where: 
[NO3 PL] = Resulting Nitrate Concentration at the Property Line (in mg/L); 

[NO3 bck] = Nitrate Concentration in Background (i.e., 0 mg/L in infiltrating precipitation); 
[NO3 eff] = Nitrate Concentration of Sewage Effluent (as per above, 20 mg/L, assuming 50% total nitrogen 

reduction through use of nitrate treatment systems); 

Qg = Volume of Infiltration (100.356 m3/day); and 

Qeff = Volume of Effluent (1 m3/day per lot). 

The estimate assumes dilution by infiltrating precipitation, and no mixing with groundwater flow was considered.  
Based on the nitrate loading assessment method and the assumptions and sewage system design considerations 
provided above, a 70-lot plan plus one existing lot would result in an estimated nitrate concentration of 8.3 mg/L at 

the property boundary.  Therefore the 70-lot plan plus 1 existing lot is technically achievable from the perspective 

of potential impacts to groundwater quality. 

A groundwater monitoring program is recommended to be carried out, including pre-, during- and post-
development components.  At this time the monitoring program is recommended to include the installation of 
shallow monitoring wells at or near the southern and western property boundaries (i.e., sentry wells installed to 

monitor the water table).  The sentry wells will be used to monitor groundwater quality and levels, to monitor for 

any changing conditions that may result from site development activities. 

Additional Hydrogeological Investigation 

As discussed above, CDI has retained Golder to carry out a potable water supply investigation that will be 

submitted under separate cover, in consideration of the following: 

 MOEE (now the MECP), August 1996.  Procedure D-5-5 (Technical Guideline for Private Wells: Water 

Supply Assessment); 

 Groundwater quality compared to Ontario Regulation 169/03, Ontario Drinking Water Quality Standards; 

Technical Support Document for Ontario Drinking Water Standards, Objectives and Guidelines (“ODWSOG”) 
(MOE, June 2003, Revised June 2006); and the water quality parameter tables in the above-referenced 

Procedure D-5-5. 

The results of the water supply investigation will be used to confirm that the site can support individual private 

water well use from a quantity and quality perspective. 
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Closure 

We trust this submission meets your current requirements.  Please contact the undersigned with any questions. 

Yours truly, 

Golder Associates Ltd.  

C. M. Kozuskanich, P.Geo. Doug Kerr, P.Eng. 

Associate, Hydrogeologist Associate, Engineer 

CMK/DK/lb/sv 

Attachments: Figure 1:  Recorded Water Wells 
Figure 2:  Section A – A’ 
Figure 3:  Section B – B’ 

Malone Givens Parsons Ltd., January 31, 2018, revised March 1, 2018.  Draft Plan of Subdivision, 
21T-, Part of Lots 17 & 18, Concession 9, Lots 47 & 48, Registered Plan No. 12 (Geographic
Township of Pickering), City of Pickering, Regional Municipality of Durham. 

Golder Associates Ltd., August 24, 2012.  Preliminary Nitrate Loading Assessment, Conceptual 
Sewage System Sizing in Support of Draft Plan Submission, Proposed Residential Development, 
Part of Lots 17 & 18, Concession 9 and Lots 47 & 48, Registered Plan 12, Claremont, City of 
Pickering, Region of Durham, Ontario.  Reference No. 12-1186-0047 (2000). 

AGAT Laboratories, Certificates of Analysis 12T580244, 12T589565 
Maxxam Analytics, Certificates of Analysis B7P5848V1, B87344V1 

https://capws.golder.com/sites/1211860047claremontsubdiv/reports/hydrogeology/2021 private servicing potential/12-1186-0047 let 2021'07'26 private servicing - claremont (rev0).docx 
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FIGURE 1 
 

Recorded Water Wells 
  



X
X

X

X

X

X
X

X
X

X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X

X
X

X
X

X
X

X X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X

X

X

X
X

X

X

X

X
X

X
X

X

WOODED

AREA

BLOCK 77

Open Space

0.42 ha

BLOCK 74

SWM Pond

1.93 ha

Existing

Lot 71

BLOCK 73

SWM Pond

1.39 ha

BLOCK 79

30m Open Space Buffer

0.55 ha

BLOCK 80

Noise

0.89 haAttenuation

0.58 ha

Li
m

it 
of

wetland

BLOCK 81

Road

0.08 haWidening

BLOCK 82

Road

0.01 haWidening

2 3 4
5

6
7

8

70

69

68

67

66

21

18

17

16
15

14
13

12

36
35

34
3332

31

46

45

44

1

58

55

54
Park

37 38

9
10

47

39

40

41

42

43

11

19

20

65

64

63

62

61

60

59

57

56

53

STREET 'A'

ST
R

EE
T 

'A
'

ST
RE

ET
 'B

'

STREET 'C'

ST
RE

ET
 'D

'

52

22

23

24
25

26
27

28
2930

48

49

50

51

BLOCK 78

30m Open Space Buffer

0.29 ha

?

BR
O

C
K R

O
AD

SID
ELIN

E 20

CENTRAL ST

?

?

?

?

?

?

?

?
?

?

?

?

O
LD

 BR
O

C
K R

O
AD

REFERENCES:

NOTES:

LEGEND:

1. DATUM IS UTM NAD 83 ZONE 17

1. MAPPING BASED ON ESRI GEOGRAPHYNETWORK OBM FEATURES
2. DRAFT PLAN OF SUBDIVISION, MALONE GIVENS PARSONS LTD., MAR. 03, 2018

Shallow Dug or Bored <10 m
Deep Bored Well >10 m
Drilled Overburden Well
Test or Observation Well

Sandpoint
Drilled Bedrock Well

A
A

'

B B'

PRIVATE SERVICING POTENTIAL
PROPOSED RESIDENTIAL DEVELOPMENT
5113 OLD BROCK ROAD, CLAREMONT

CLAREMONT DEVELOPMENTS INC.

0
25

 m
m

1211860047
CONTROL
0004

FIGURE

1----

2018-01-24

JPR

KZK

CMK

RECORDED WATER WELLS 
TITLE

PROJECT NO. REV.

PROJECT

CLIENT

CONSULTANT

PREPARED

DESIGNED

REVIEWED

APPROVED

YYYY-MM-DD

Pa
th

: \
\g

ol
de

r.g
ds

\c
om

pl
ex

da
ta

\o
ffi

ce
\m

is
si

ss
au

ga
\s

im
\C

lie
nt

s\
G

er
an

iu
m

\P
ic

ke
rin

g_
C

la
re

m
on

t\9
9_

PR
O

J\
12

11
86

00
47

_G
er

an
iu

m
_P

ic
ke

rin
g_

C
la

re
m

on
t\4

0_
PR

O
D

\0
00

4_
Pr

iv
at

e-
Se

rv
ic

in
g\

  |
  F

ile
 N

am
e:

 1
21

18
60

04
7-

00
04

-C
H

-0
00

1.
dw

g 
 | 

 L
as

t E
di

te
d 

By
: j

re
gi

er
  D

at
e:

  2
02

1-
07

-2
3 

 T
im

e:
11

:3
1:

52
 A

M
  |

  P
rin

te
d 

By
: J

R
eg

ie
r  

 D
at

e:
 2

02
1-

07
-2

3 
 T

im
e:

11
:3

9:
18

 A
M

IF
 T

H
IS

 M
EA

SU
R

EM
EN

T 
D

O
ES

 N
O

T 
M

AT
C

H
 W

H
AT

 IS
 S

H
O

W
N

, T
H

E 
SH

EE
T 

SI
ZE

 H
AS

 B
EE

N
 M

O
D

IF
IE

D
 F

R
O

M
: A

N
SI

 B

1:10000

200 400 600 m0

Property Line

Line of SectionA

Recorded MOECC Water Well Record Number



Ms. Farrah Ward, P.Eng. Project No.  12-1186-0047

Claremont Developments Inc. July 26, 2021

 

 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 2 
 

Section A – A’ 
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FIGURE 3 
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Malone Givens Parsons Ltd., January 31, 2018, revised March 1, 
2018.  Draft Plan of Subdivision, 21T-, Part of Lots 17 & 18, 

Concession 9, Lots 47 & 48, Registered Plan No. 12  
(Geographic Township of Pickering), City of Pickering,  

Regional Municipality of Durham. 
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All elevations refer to Geodetic Datum.

All measurements are in metres.

NOTES

All corner roundings are 5.0mR, unless otherwise stated.

Note: Contours relate to Canadian Geodetic Datum.

l) As shown on Draft Plan.

i)  Silt Loam soil.

h), k) Municipal services to be provided.

c) As shown on Key Plan.

d) Residential.

b), g) As shown on Draft and Key Plans.

a), e), f), j) As shown on Draft Plan.

As required under section 51(17) of the Planning Act (R.S.O. 1990 C.P. 13)

Additional Information

I ,                                                                                                           , hereby

Subdivision to the Town of Pickering.

Date:

Date:

relationship to the adjoining properties are correctly shown on this Draft Plan.

Owner's Authorization

Surveyor's Certificate
I hereby certify that the boundaries of the land to be subdivided and their

City of Pickering
Regional Municipality of Durham

Draft Plan of Subdivision

Key Plan

Date:  January 31, 2018

Project No.   12-2110

Fax. (905) 513-0177
Tel. (905) 513-0170
Markham, Ontario, L3R 6B3
140 Renfrew Drive, Suite 201

PARSONS LTD.
MALONE GIVEN 

21T-

Revised:

authorize Malone Given Parsons Ltd. to prepare and submit this Draft Plan of

Part of Lots 17 & 18, Concession 9
Lots 47 & 48, Registered Plan No. 12

Scale:
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As requested by Geranium Corporation (“Geranium”) on behalf of Prime “R” Management Inc., this technical 
memorandum provides a summary of a preliminary nitrate loading assessment and conceptual sewage system 
sizing carried out by Golder Associates Ltd. (“Golder”) for a property located on Part of Lots 17 & 18, Concession 
9 and Lots 47 & 48, Registered Plan No.12, Claremont, City of Pickering, Regional Municipality of Durham, 
Ontario.  The location of the Site is shown on Figure 1, Key Plan, attached.  It is understood that individual 
private sewage systems are proposed, comprised of tertiary systems approved under the Ontario Building Code 
that also include nitrate removal and smaller leaching beds than conventional sizing.  As described in this 
memorandum, the preliminary nitrate loading calculation assumes a 50% reduction in nitrate concentrations in 
septic effluent through the use of nitrate reducing treatment systems.  The Waterloo Biofilter® is an example of a 
nitrate reducing treatment system.  A list of projects utilizing the Waterloo Biofilter® within Durham Region as 
provided by Waterloo Biofilter is attached.  Additional comment on the use of nitrate reducing treatment systems 
as provided by Gunnell Engineering Ltd. is also attached. 

Site and Project Description 

The Site is located north of Joseph Street, between Brock Road (Claremont Bypass) and Old Brock Road, as 
shown on Figure 1, attached.  The Site is bounded by existing residential houses to the west and south, and 
agricultural lands to the north and east.  The Site primarily consists of an irregularly shaped, agricultural parcel of 
land.  The terrain of the subject property is uneven; the Site topography is generally sloping downward to the 
southwest.  

The Site is proposed to be developed into residential estate lots.  A Draft Plan (Malone Given Parsons Ltd. 
[“MGP”], March 7, 2012, revised August 9, 2012.  Draft Plan of Subdivision, Part of Lots 17 & 18, Concession 9, 

Lots 47 & 48, Registered Plan No. 12, Town of Pickering, Regional Municipality of Durham.  Reference No. 11-
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2041) was provided to Golder (attached).  The Draft Plan illustrates a layout consisting of 27 lots and local roads 
on a 10.77 ha site.  

From the provided plan and discussions with Geranium, we have assumed the following:   

 Impermeable road surfaces totalling 0.88 ha (i.e., 60% of 1.47 ha for Streets A-B); 

 Average residential building footprints of 300 m2 (3,229 ft2).  Given 27 lots, the total building area was  
0.81 ha; 

 Average residential driveways of 126 m2 (7.3 m by 17.3 m).  Given 27 lots, the total driveway area was  
0.34 ha; and 

 The remainder of the site (8.74 ha) (including the remainder of Blocks 1 to 27 and of Streets A-B, and all of 
the 0.01 ha reserve Block 28) is comprised of permeable surfaces vegetated with urban lawn. 

No other impermeable surfaces were assumed to be present. 

Background 
Golder has previously carried out a preliminary geotechnical hydrogeological investigation of the Site, 
summarized in the following technical memorandum: 

 Preliminary Geotechnical and Hydrogeological Investigation, In Support of Draft Plan Submission for a 
Proposed Residential Subdivision, Lane Street and Brock Road, Claremont, City of Pickering, Ontario, 
dated August 23, 2012, reference number 12-1186-0047. 

The assessment provided in this technical memorandum is based in part on the subsurface information 
presented in this technical memorandum. 

Assessment of Post-Development Infiltration Rates 
To carry out the preliminary nitrate loading calculation, the average annual post-development groundwater 
recharge (or infiltration) rate was estimated by means of a hydrologic budget.   

Methods 

The hydrologic budget assumes that the sum of the average annual precipitation (“P”) is equal to the sum of the 
average annual surplus (“Q”) and average annual evapotranspiration (“E”) as follows: 

P = Q + E  (Freeze & Cherry, 1979) 

The hydrologic budget assessment was based on climatic data, including average annual precipitation and 
surplus rates, obtained from Environment Canada for the Buttonville Airport (DC20492) climate station for the 
period of 1987 to 2010 for a variety of soil water holding capacities.  The average annual precipitation (“P”) at the 
Buttonville Airport was 841 mm.  The average annual evapotranspiration (“E”) and surplus (“Q”) values are 
dependant on the water holding capacity (determined by the Site specific land use and surficial soils, described 
below).   

Based on the results of the preliminary geotechnical investigation at the Site, the surficial soil types (below the 
topsoil) were identified as thin, discontinuous clayey silt to silty clay, underlain by clayey silt and sand till.  Based 
on the U.S. Bureau of Soils classification system, the silty clay to clayey silt unit was considered to be “Clay”.  
Based on the U.S. Bureau of Soils classification system and the results of grain size distribution testing of one 
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soil sample of the till from our previous investigation, the till was classified as “Loam”.  Water holding capacities 
were then assigned to these two soil types using “Table 3.1: Hydrologic Cycle Component Values” (“Table 3.1”) 
of the MOE Stormwater Management Planning and Design Manual (March 2003) based on soil type and 
vegetative cover (urban lawn).  The Clay unit was assigned a water holding capacity of 75 mm, and the Loam 
unit was assigned a water holding capacity of 100 mm (being closest to, and hereafter referred to as “Clay 
Loam”, listed in Table 3.1).  No infiltration was assumed to occur from impermeable surfaces (e.g., roads, roofs 
and driveways).   

The average annual surplus data obtained from Environment Canada for the 75 mm and 100 mm water holding 
capacities (i.e., 319 mm and 298 mm, respectively) were split into infiltration and run-off components by applying 
infiltration factors based on Table 3.1.   

The infiltration factors were based on a sum of Site-specific topography, surficial soil type and vegetative cover 
factors as summarized in Table 1, below.  SCS Consulting Group Ltd. (“SCS”) indicated that average post-
development lot grades would be 2%, or 20 m/km, and assigned a topographic factor of 0.12 (i.e., part way 
between “rolling” and “hilly”).  The Clay and Clay Loam soil types were considered to be “tight impervious clay” 
and “medium combinations of clay and loam”, respectively, and assigned values of 0.1 and 0.2.  The vegetative 
cover was considered to be “cultivated land” and assigned a factor of 0.1.  Summing the topography, soils and 
cover factors, the infiltration factors shown in Table 1 (below) were applied to the average annual surplus to 
estimate the average annual infiltration rate.  Impermeable surfaces were assigned an infiltration factor of 0 (i.e., 
the surplus would be entirely runoff).   

Table 1: Estimation of Infiltration Factors and Rates 

Soil 
Description 

Surplus 
 

(mm/year) 

Topography 
Factor 

Soil  
Factor 

Vegetative 
Cover Factor  

Infiltration 
Factor 

Infiltration 
Rate 

(mm/year) 

Impermeable 
Surfaces 395 0 0 0 0 0 

Clay 319 0.12 0.10 0.10 0.32 102 
Clay Loam 298 0.12 0.20 0.10 0.42 125 

Assumptions 

The following assumptions were used to estimate average annual post-development infiltration rates: 

 The discontinuous nature of the thin surficial Clay unit, and the partial removal of the Clay unit during 
grading and other site development activities would thereby result in post-development surficial soils 
comprised 50% of Clay and 50% of Clay Loam; 

 Incident precipitation on the un-paved portion of the road network would infiltrate at the rates established for 
the respectively surficial soil types; 

 No significant removal of groundwater from building foundation drains and the like, due to the Clay and 
Clay Loam soil types present; and 

 No underground storm sewer or storm water management pond were assumed to be constructed at the 
Site. 
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Results 

The following table summarizes the results of the hydrologic budget carried out based on the proposed 
preliminary development plans provided to Golder: 

 
Table 2: Summary of Post-Development Infiltration Rates – 27 Lot Plan 

Component 
(Soil Type – Surface Type) 

Area 
(ha) 

Infiltration Rate 
(m/year) 

Infiltration Rate 
(m3/year) 

Impermeable (roads, roofs, driveways) 2.03 0 0 
Clay – lawns 4.37 0.102 4,457 
Clay Loam – lawns 4.37 0.125 5,463 
TOTAL 10.77 - 9,920 

 
As shown in Table 2 above, the average annual post-development infiltration rate for the 27-lot plan was 
estimated to be in the order of 9,920 m3/year, or 27.2 m3/day. 

Nitrate Loading Assessment  
The estimated number of viable lots able to be developed at the site was based on the dilution of septic effluent 
by infiltration (estimated above), assuming even mixing over the site area, such that the resulting nitrate 
concentration in groundwater at the property boundary was below the Ontario Drinking Water Standard of 
10.0 mg/L. 

Based on literature accessed from the internet, the following provides estimates of the nitrogen reducing 
capabilities of various alternative treatment technologies: 

Table 3: Estimates of Nitrogen Reduction for Alternative Treatment Technologies 

Technology 
Nitrogen Reduction Estimated Treated Nitrate 

Concentration 

Lower Upper Lower Upper 
Waterloo Biofilter1 50% 65% 20 mg/L 14 mg/L 
Waterloo Biofilter2 58.8% 58.8% 14.4 mg/L 14.4 mg/L 
Recirculation3 40% 50% 24 mg/L 20 mg/L 
FAST®3 55% 70% 18 mg/L 12 mg/L 
RUCK®3 40% 80% 24 mg/L 8 mg/L 
Waterloo Biofilter®3 21% 60% 31.6 mg/L 16 mg/L 
Peat Filter3 30% 70% 26 mg/L 12 mg/L 
Peat Filter (Golder)4 50% 90% 20 mg/L 4 mg/L 
Ottawa Pilot Test5 50% 50% 20 mg/L 20 mg/L 

References: 

1) www.waterloo-biofilter.com.  Accessed on-line April 24, 2012.  (attached) 

2) Massachusetts Alternative Septic System Test Center, August 2004.  US EPA Environmental 
Technology Initiative, Onsite Wastewater Technology Testing Report.  Waterloo Biofilter®.  (attached) 
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3) Hagerty, P. A., Taylor, J. R., 2005.  Nitrate Removal for On-Lot Sewage Treatment Systems:  The 
POINT™ System.  Accessed on-line at taylorgeoservices.com on April 24, 2012.  (attached) 

4) Golder Associates Ltd.  Based on Golder’s experience with an in-house peat filter system design. 

5) Golder Associates Ltd.  Based on Golder’s experience in the Municipality of Ottawa, the municipality is 
proceeding with a subdivision pilot test to increase development density assuming 50% nitrogen 
reduction by nitrogen treatment systems. 

Based on the ranges of total nitrogen reduction shown in Table 3 above, and based on our experience in the 
Ottawa area, an assumption of 50% nitrogen reduction is considered to be reasonable.  Accordingly, the 
concentration of nitrate in sewage effluent has been estimated at 50% of the assumption of 40 mg/L used in a 
typical nitrate loading calculation. 

The concentration of nitrate in groundwater at the property boundary was estimated using the following formula: 

[𝑁𝑂3 𝑃𝐿] = ((𝑄𝑔  × [𝑁𝑂3 𝑏𝑐𝑘]) + (𝑄𝑒𝑓𝑓 𝑥 [𝑁𝑂3 𝑒𝑓𝑓]))  ÷ (𝑄𝑔 + 𝑄𝑒𝑓𝑓) 

 where: 
[NO3 PL] = Resulting Nitrate Concentration at the Property Line (in mg/L); 
[NO3 bck] = Nitrate Concentration in Background (i.e., 0 mg/L in infiltrating precipitation); 
[NO3 eff] = Nitrate Concentration of Sewage Effluent (as per above, 20 mg/L, assuming 50% total 

nitrogen reduction through use of nitrate treatment systems); 
Qg = Volume of Infiltration (27.2 m3/day); and 
Qeff = Volume of Effluent (1 m3/day per lot). 

Based on the preliminary nitrate loading assessment method, and the assumptions provided above, a 27-lot plan 
would result in an estimated nitrate concentration of 9.96 mg/L at the property boundary.  Therefore the 27-lot 
plan will be technically achievable.   

Conceptual Sewage System Sizing 
A review of the conceptual sewage system sizing is included in an attached letter, following the text of this 
memorandum.  Expected minimum clearances between the systems and various features are also provided in 
the letter. 

Limitations 
This technical memorandum is subject to the attached Important Information and Limitations to This Report.  
This letter is based on data and information collected during preliminary geotechnical and hydrogeological 
assessments of the site carried out by Golder as described above, and on the provided Draft Plan prepared by 
MGP as referenced above.  The use of nitrate treatments systems as described in this memorandum to reduce 
the concentration of nitrate in septic effluent by 50% in the nitrate loading calculation is subject to acceptance by 
the municipality and other approving agencies.  Additional assessment of the potential impact of sewage 
systems on existing drinking water resources in accordance with process outlined in MOE Procedure D-5-4, 
Technical Guidance for Individual On-Site Sewage Systems:  Water Quality Impact Risk Assessment (August 
1996) is recommended.   

If the Draft Plan is altered or updated (e.g., changes or additional information is available on the number of 
developable lots, lot and road arrangement, lot sizing, site grading, area of impermeable surfaces, vegetative 





  

 

IMPORTANT INFORMATION AND LIMITATIONS TO THIS REPORT 

 
 

Page 1 of 2 

 

Standard of Care: Golder Associates Ltd. (Golder) has prepared this report in a manner consistent with that 
level of care and skill ordinarily exercised by members of the engineering and science professions currently 
practising under similar conditions in the jurisdiction in which the services are provided, subject to the time limits 
and physical constraints applicable to this report.  No other warranty, expressed or implied is made. 

Basis and Use of the Report: This report has been prepared for the specific site, design objective, 
development and purpose described to Golder by the Client.  The factual data, interpretations and 
recommendations pertain to a specific project as described in this report and are not applicable to any other 
project or site location. Any change of site conditions, purpose, development plans or if the project is not initiated 
within eighteen months of the date of the report may alter the validity of the report.  Golder can not be 
responsible for use of this report, or portions thereof, unless Golder is requested to review and, if necessary, 
revise the report. 

The information, recommendations and opinions expressed in this report are for the sole benefit of the Client.  
No other party may use or rely on this report or any portion thereof without Golder’s express written consent.  If 
the report was prepared to be included for a specific permit application process, then upon the reasonable 
request of the client, Golder may authorize in writing the use of this report by the regulatory agency as an 
Approved User for the specific and identified purpose of the applicable permit review process.  Any other use of 
this report by others is prohibited and is without responsibility to Golder. The report, all plans, data, drawings and 
other documents as well as all electronic media prepared by Golder are considered its professional work product 
and shall remain the copyright property of Golder, who authorizes only the Client and Approved Users to make 
copies of the report, but only in such quantities as are reasonably necessary for the use of the report by those 
parties.  The Client and Approved Users may not give, lend, sell, or otherwise make available the report or any 
portion thereof to any other party without the express written permission of Golder.  The Client acknowledges 
that electronic media is susceptible to unauthorized modification, deterioration and incompatibility and therefore 
the Client cannot rely upon the electronic media versions of Golder’s report or other work products. 

The report is of a summary nature and is not intended to stand alone without reference to the instructions given 
to Golder by the Client, communications between Golder and the Client, and to any other reports prepared by 
Golder for the Client relative to the specific site described in the report.  In order to properly understand the 
suggestions, recommendations and opinions expressed in this report, reference must be made to the whole of 
the report.  Golder cannot be responsible for use of portions of the report without reference to the entire report.  

Unless otherwise stated, the suggestions, recommendations and opinions given in this report are intended only 
for the guidance of the Client in the design of the specific project.  The extent and detail of investigations, 
including the number of test holes, necessary to determine all of the relevant conditions which may affect 
construction costs would normally be greater than has been carried out for design purposes.  Contractors 
bidding on, or undertaking the work, should rely on their own investigations, as well as their own interpretations 
of the factual data presented in the report, as to how subsurface conditions may affect their work, including but 
not limited to proposed construction techniques, schedule, safety and equipment capabilities. 

Soil, Rock and Groundwater Conditions:  Classification and identification of soils, rocks, and geologic units 
have been based on commonly accepted methods employed in the practice of geotechnical engineering and 
related disciplines.  Classification and identification of the type and condition of these materials or units involves 
judgment, and boundaries between different soil, rock or geologic types or units may be transitional rather than 
abrupt.  Accordingly, Golder does not warrant or guarantee the exactness of the descriptions. 

Special risks occur whenever engineering or related disciplines are applied to identify subsurface conditions and 
even a comprehensive investigation, sampling and testing program may fail to detect all or certain subsurface 
conditions.  The environmental, geologic, geotechnical, geochemical and hydrogeologic conditions that Golder 
interprets to exist between and beyond sampling points may differ from those that actually exist.  In addition to 
soil variability, fill of variable physical and chemical composition can be present over portions of the site or on 
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adjacent properties.  The professional services retained for this project include only the geotechnical aspects of 
the subsurface conditions at the site, unless otherwise specifically stated and identified in the report. The 
presence or implication(s) of possible surface and/or subsurface contamination resulting from previous activities 
or uses of the site and/or resulting from the introduction onto the site of materials from off-site sources are 
outside the terms of reference for this project and have not been investigated or addressed. 

Sample Disposal: Golder will dispose of all uncontaminated soil and/or rock samples 90 days following issue of 
this report or, upon written request of the Client, will store uncontaminated samples and materials at the Client’s 
expense. In the event that actual contaminated soils, fills or groundwater are encountered or are inferred to be 
present, all contaminated samples shall remain the property and responsibility of the Client for proper disposal.  

Follow-Up and Construction Services:  All details of the design were not known at the time of submission of 
Golder’s report.  Golder should be retained to review the final design, project plans and documents prior to 
construction, to confirm that they are consistent with the intent of Golder’s report. 

During construction, Golder should be retained to perform sufficient and timely observations of encountered 
conditions to confirm and document that the subsurface conditions do not materially differ from those interpreted 
conditions considered in the preparation of Golder’s report and to confirm and document that construction 
activities do not adversely affect the suggestions, recommendations and opinions contained in Golder’s report.  
Adequate field review, observation and testing during construction are necessary for Golder to be able to provide 
letters of assurance, in accordance with the requirements of many regulatory authorities.  In cases where this 
recommendation is not followed, Golder’s responsibility is limited to interpreting accurately the information 
encountered at the borehole locations, at the time of their initial determination or measurement during the 
preparation of the Report. 

Changed Conditions and Drainage: Where conditions encountered at the site differ significantly from those 
anticipated in this report, either due to natural variability of subsurface conditions or construction activities, it is a 
condition of this report that Golder be notified of any changes and be provided with an opportunity to review or 
revise the recommendations within this report.  Recognition of changed soil and rock conditions requires 
experience and it is recommended that Golder be employed to visit the site with sufficient frequency to detect if 
conditions have changed significantly. 

Drainage of subsurface water is commonly required either for temporary or permanent installations for the 
project.  Improper design or construction of drainage or dewatering can have serious consequences.  Golder 
takes no responsibility for the effects of drainage unless specifically involved in the detailed design and 
construction monitoring of the system. 
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Kozuskanich, Chris

From: Kellestine, Chris
Sent: April 24, 2012 2:22 PM
To: Kozuskanich, Chris
Subject: FW: Geranium Homes Development

fyi

Chris Kellestine (A.Sc.T.) | Principal, Ground Engineering| Golder Associates Ltd.
100 Scotia Court, Whitby, Ontario, Canada L1N 8Y6
T: [+1] (905) 723 2727 (ext 6620)| F: [+1] (905) 723 2182 | C: [+1] (905) 424 0192 | E: ckellestine@golder.com |
www.golder.com

Work Safe, Home Safe

This e-mail transmission is confidential and may contain proprietary information for the exclusive use of the intended recipient. Any use, distribution or copying of
this transmission, other than by the intended recipient, is strictly prohibited. If you are not the intended recipient, please notify the sender and delete all copies.
Electronic media is susceptible to unauthorized modification, deterioration, and incompatibility. Accordingly, the electronic media version of any work product may

not be relied upon.

Please consider the environment before printing this email.

From: Patel, Vimal [mailto:vimalp@geraniumcorporation.com]
Sent: April 24, 2012 2:21 PM
To: Kellestine, Chris
Cc: Shauna Dudding
Subject: Fwd: Geranium Homes Development

Chris,

Please see email below re septics in Durham region

vP.

Sent from my iPhone

Begin forwarded message:

From: john@waterloo-biofilter.com
Date: 24 April, 2012 2:18:40 PM EDT
To: vimalp@geraniumcorporation.com
Subject: Fw: Geranium Homes Development
Reply-To: john@waterloo-biofilter.com

Sent wirelessly from my BlackBerry device on the Bell network.
Envoyé sans fil par mon terminal mobile BlackBerry sur le réseau de Bell.

From: "Greg Corman" <greg@waterloo-biofilter.com>
Date: Tue, 24 Apr 2012 14:27:55 -0400
To: <john@waterloo-biofilter.com>
Subject: RE: Geranium Homes Development

Durham Region ~50+ systems listed in LooWare (Very Rough Estimate on low end):
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Roselawn Avenue (Oshawa)
Grandview Avenue (Oshawa)
Lauas Court (Oshawa)
Simcoe St. (Oshawa)
Switzer Drive (Oshawa)

Rossland Road East (Whitby)
Evensong Drive (Whitby)
Baldwin St. N (Whitby)
Hialeah Cres. (Whitby)
Ennisclave Place (Whitby)

Nicholson Drive (Uxbridge)
Testa Rd. (Uxbridge)
Joseph St (Uxbridge)
Confederation Drive (Uxbridge)

Fralicks Beach Road (Port Perry)
Lakeridge Road N. (Port Perry)
Chalk Lake Rd. (Port Perry)

Nancy Avenue (Beaverton)
Alsop Beach Road (Beaverton)
Maple Beach Road (Beaverton)
Bay Street (Beaverton)
Howard Avenue (Beaverton)

ETC…ETC…

Greg Corman, B.Eng., EIT
Engineering Department
_______________________________________

Waterloo Biofilter Systems Inc.
143 Dennis Street, P.O. Box 400
Rockwood, ON N0B 2K0
Tel: (519) 856-0757
Fax: (519) 856-0759
www.waterloo-biofilter.com

Is Yours a Waterloo?

Notice:
This electronic transmission and any accompanying attachments are provided for convenience only, and should be considered
privileged and confidential. Waterloo Biofilter Systems Inc. assumes no liability or responsibility for the data supplied in this
transmission, and the accuracy and completeness of data herein is the full responsibility of the user. Furthermore, the content in this
electronic mail is only intended for the recipient(s) named above, and may not be copied, distributed, or disseminated. Please notify
the sender immediately if you have received this message in error, and delete the message and its contents from your computer.

From: john@waterloo-biofilter.com [mailto:john@waterloo-biofilter.com]
Sent: Tuesday, April 24, 2012 1:51 PM
To: Greg Corman
Subject: Re: Geranium Homes Development
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Kozuskanich, Chris

From: Kellestine, Chris
Sent: April 24, 2012 1:54 PM
To: Kozuskanich, Chris
Subject: FW: Geranium Homes - Lakeshore Road, Whitchurch Stouffville

fyi

Chris Kellestine (A.Sc.T.) | Principal, Ground Engineering| Golder Associates Ltd.
100 Scotia Court, Whitby, Ontario, Canada L1N 8Y6
T: [+1] (905) 723 2727 (ext 6620)| F: [+1] (905) 723 2182 | C: [+1] (905) 424 0192 | E: ckellestine@golder.com |
www.golder.com

Work Safe, Home Safe

This e-mail transmission is confidential and may contain proprietary information for the exclusive use of the intended recipient. Any use, distribution or copying of
this transmission, other than by the intended recipient, is strictly prohibited. If you are not the intended recipient, please notify the sender and delete all copies.
Electronic media is susceptible to unauthorized modification, deterioration, and incompatibility. Accordingly, the electronic media version of any work product may

not be relied upon.

Please consider the environment before printing this email.

From: Patel, Vimal [mailto:vimalp@geraniumcorporation.com]
Sent: April 24, 2012 1:52 PM
To: Kellestine, Chris
Cc: Shauna Dudding
Subject: Fwd: Geranium Homes - Lakeshore Road, Whitchurch Stouffville

Chris,

FYI - Please see email below from Gunnell. I have requested a list of specific projects as well and will send it
as soon as I receive.

Thanks,

vP.

Sent from my iPhone

Begin forwarded message:

From: Eric Gunnell <eric@gunnellengineering.com>
Date: 24 April, 2012 1:12:42 PM EDT
To: Vimal Patel <vimalp@geraniumcorporation.com>
Cc: Liz Lew <liz@gunnellengineering.com>
Subject: Geranium Homes - Lakeshore Road, Whitchurch Stouffville

Vimal,
We talked this morning about tertiary treatment sewage systems.
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Tertiary treatment units are typically small packaged sewage plants. As we have discussed, a
number of these treatment units provide inherent nitrate reduction (i.e. Waterloo Biofilter,
Bionest, and others).

The use of these treatment units in the Province of Ontario is regulated through the Ontario
Building Code. Approved treatment units are detailed in Supplementary Standard SB-5 of the
OBC.

We have designed numerous tertiary treatment sewage systems in Whitchurch Stouffville. In our
experience, the building department accepts all OBC treatment systems, that are approved in the
OBC, and certainly Waterloo Biofilter and Bionest treatment units.

With regard to increasing the lot density on the basis of providing treatment systems with nitrate
reduction, this has occurred in many municipalities in Ontario. I can provide that information to
you. We are currently working on a similar project in the Region of Durham to increase the lot
density on the basis of providing nitrate reduction with tertiary treatment sewage systems.

With regard to the Region of Durham, septic systems are permitted by the Durham Health Unit.
Again we have designed many tertiary treatment sewage systems in the Region of Durham, and
there has never been a situation where Health Unit has not accepted an OBC approved treatment
unit.

Cheers,

Eric

Eric Gunnell, P.Eng.

Gunnell Engineering Ltd.
1110 Stellar Drive, Unit 106
Newmarket, ON L3Y 7B7
Phone: 905-868-9400 ext. 222
Fax: 905-853-5734
Email: eric@gunnellengineering.com

WEB <http://www.gunnellengineering.com> <http://www.gunnellengineering.com/>
Office Location
Map <http://ca.maps.yahoo.com/maps_result?addr=1110+stellar+drive&amp;csz=newmarket%2C+ont&amp;country=ca
&amp;new=1&amp;name=&amp;qty=>

This electronic email message may contain confidential information and is intended only for the individual(s) named. If you
are not a named addressee you should not disseminate, distribute or copy this e-mail. If you have received this email in
error please notify the sender or system manager, and delete the message and any attachments from your computer
without making any copies.





















































































































  
  

 

 
 
 
 
 
 
 
 
 
 

 
Golder Associates Ltd.  

32 Steacie Drive, Kanata, Ontario, Canada K2K 2A9  
Tel: +1 (613) 592 9600  Fax: +1 (613) 592 9601  www.golder.com 

Golder Associates: Operations in Africa, Asia, Australasia, Europe, North America and South America 

     
   Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation.  

 

 

Dear Mr. Meek: 

This letter provides the conceptual sewage system sizing for a proposed subdivision located on the above noted 

land, along Old Brock Road in the Town of Pickering, Ontario. 

Background Review 

The following information was reviewed and forms the basis of the assessment: 

� Record of Boreholes, 12-1 to 12-6 (Preliminary Geotechnical and Hydrogeological Investigation, in Support 

of Draft Plan Submission for a Proposed Residential Subdivision, Lane Street and Brock Road, Claremont, 

City of Pickering, Ontario, dated August 23, 2012, reference number 12-1186-0047) 

� Grain Size Distribution, Figure 3 (Preliminary Geotechnical and Hydrogeological Investigation, in Support of 

Draft Plan Submission for a Proposed Residential Subdivision, Lane Street and Brock Road, Claremont, 

City of Pickering, Ontario, dated August 23, 2012, reference number 12-1186-0047) 

� Plasticity Chart, Figure 4 (Preliminary Geotechnical and Hydrogeological Investigation, in Support of Draft 

Plan Submission for a Proposed Residential Subdivision, Lane Street and Brock Road, Claremont, City of 

Pickering, Ontario, dated August 23, 2012, reference number 12-1186-0047) 

� Draft Plan of Subdivision, Part of Lots 17 & 18, Concession 9, Lots 47 & 48, Registered Plan No. 12, Town 

of Pickering (Malone Given Parsons Ltd., March 7, 2012, updated August 9, 2012, Reference No. 11-2041) 

It is assumed that each dwelling unit will consist of the following: 

� 4 bedrooms; 

� Floor area of 3,000 sq ft; and 

� 20 fixture units. 

August 23, 2012 Project No.  12-1186-0047 

Greg Meek 

Golder Associates Ltd. 

100 Scotia Court 

Whitby, Ontario 

L1N 8Y6 

CONCEPTUAL SEWAGE SYSTEM SIZING 

IN SUPPORT OF DRAFT PLAN SUBMISSION           

PART OF LOTS 17 & 18, CONCESSION 9 

LOTS 47 & 48, REGISTERED PLAN 12  

TOWN OF PICKERING, ONTARIO 



Greg Meek 12-1186-0047

Golder Associates Ltd. August 23, 2012
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Sewage System Sizing 

Given the above dwelling, the maximum daily sewage flow is 3,000 L/d, as per Table 8.2.1.3.A of the Ontario 

Building Code (OBC).  This is consistent with the Region of Durham Subdivision/Severance Policy for Lands 

Requiring On-Site Private Sewage Systems (RofD Policy), which states that the minimum daily sewage flow 

used in the design shall be 3,000 L/d.  The minimum septic tank size for a conventional Class 4 sewage system 

would be 6,000 L.  The minimum septic tank size for tertiary treatment systems varies depending on the type of 

system selected; however, would not be greater than 6,000 L. 

The borehole records indicate that the native soils consist of clayey silt within 1.5 m of existing grade.  Using the 

Unified Soil Classification System in the OBC, the grain size distribution for this soil characterizes it as soil group 

ML (clayey silts with slight plasticity).  However, the plasticity chart indicates that the soil would fall into the 

transition zone between ML and CL (clayey silts with low to high plasticity) soils.   

Table 2 in the Supplementary Guidelines to the OBC provides percolation (T) times ranging from 20 to 

50 min/cm for ML soils and greater than 50 min/cm for CL soils.  Conservatively, we have selected greater than 

50 min/cm, resulting in a loading rate of 4 L/m
2
/d, based on Table 8.7.4.1.A of the OBC.  For a design flow of 

3,000 L/d, the loading area of the system would need to be 750 m
2
.  A reserve area would double the above 

area to 1,500 m
2
.  Since the soils are within the transition zone between Ml and CL soils, we recommend, when 

the sewage systems are designed that in-situ percolation tests be performed to determine the percolation rate of 

the native soil. 

If tertiary treatment units are used to reduce the required loading area for each sewage system, the Building 

Materials Evaluation Commission (BMEC) provides requirements for the installation of these systems.  There are 

a number of different systems approved by BMEC; however, we have focused on those that discharge to an 

area bed.  The BMEC approval for these systems states that the loading rate, for the above soils, would be 

8 L/m
2
/d.  This results in a required loading area of 375 m

2
 for the system.  A reserve area would double the 

above area to 750 m
2
. 

Groundwater was encountered at varying depths during drilling on February 23, 2012, ranging from 1.5 m to 

7.3 m below ground surface (bgs).  Monitoring wells were installed in BH 12-2, 12-4 and 12-6.  The depth to 

groundwater was measured in BH 12-2 at 0.92 m bgs on March 2, 2012.  The monitoring wells installed in BH 

12-4 and 12-6 indicated groundwater levels of 4.50 m and 5.53 m bgs on March 2, 2012, respectively.  Based on 

this information, the expected maximum height that any given sewage system will be raised above existing 

grade due to the groundwater elevation is 0.58 m.   

Since the site has a percolation rate greater than 20 min/cm, the construction of in ground sewage systems 

relying on the native soils would not be considered practical.  Therefore, all systems are assumed to be raised 

by 1.5 m over native soils.  This will vary depending on lot configuration and topography and should be 

determined during the detailed design.  As per 8.7.4.2.(9) of the OBC, the minimum clearance distances for the 

sewage system shall be increased by 3.0 m. 

Therefore, the minimum clearance distances for the sewage systems are expected to be: 

Description Distance (m) 

Structure 8.0 

Well with watertight casing to a depth of 6 m 18.0 

Any other well 33.0 



Greg Meek 12-1186-0047

Golder Associates Ltd. August 23, 2012
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Description Distance (m) 

Lake 18.0 

Pond 18.0 

Reservoir 18.0 

River 18.0 

A spring not used as a source of potable water 18.0 

Stream 18.0 

Property Line 6.0 

 

The above clearance distances apply to the distribution piping. The minimum clearances for treatment units will 

be as per Table 8.2.1.6.A of the OBC. 

The lot sizes will vary depending on lot configuration, loading area, reserve area, clearance distances, zoning 

setbacks, dwelling footprint and other factors.  The above criteria will be used to determine the lot configuration 

and number of lots for the proposed subdivision. 

 
CLOSURE 

We trust that the information presented above addresses your current requirements.  If you have any questions 

concerning our recommendations please call us at your convenience. 

GOLDER ASSOCIATES LTD. 

 

 

 

 

Scott Taylor, P.Eng. 
Civil Engineer 
 
SWT/DGM/lc 
n:\active\2012\1186 - whitby\12-1186-0047 claremont\letter 002 23august12.docx 



Ms. Farrah Ward, P.Eng. Project No.  12-1186-0047

Claremont Developments Inc. July 26, 2021

 

 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

AGAT Laboratories, Certificates of Analysis 12T580244, 12T589565 
Maxxam Analytics, Certificates of Analysis B7P5848V1, B87344V1 

 
 



CLIENT NAME: GOLDER ASSOCIATES LTD.
100 SCOTIA COURT
WHITBY, ON   L1N8Y6    

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

Elizabeth Polakowska, MSc (Animal Sci), PhD (Agri Sci), Inorganic Lab 
Supervisor

WATER ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 4

Mar 06, 2012

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (905) 712-5100

12T580244AGAT WORK ORDER:

ATTENTION TO: WilliamRichard Zavitz

PROJECT NO: 12-1186-0047

Laboratories (V1) Page 1 of 4

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation.

Association of Professional Engineers, Geologists and Geophysicists 
of Alberta (APEGGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:

*NOTES

Results relate only to the items tested



MW2 MW4 MW6

3163571 3163572Parameter G / S RDLUnit 3163573

mg/L 0.05 0.17 5.76 <0.05Nitrate as N

RDL - Reported Detection Limit; G / S - Guideline / StandardComments:

Results relate only to the items tested

DATE RECEIVED: Mar 05, 2012DATE SAMPLED: Mar 05, 2012

Certificate of Analysis

ATTENTION TO: WilliamRichard ZavitzCLIENT NAME: GOLDER ASSOCIATES LTD.

AGAT WORK ORDER: 12T580244

Anion Scan

DATE REPORTED: Mar 06, 2012 SAMPLE TYPE: Water          

PROJECT NO: 12-1186-0047

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 2 of 4



Anion Scan

Nitrate as N 1 3163572 5.76 5.48 5.0% < 0.05 92% 90% 110% 94% 90% 110% 98% 80% 120%

 

Certified By:

Results relate only to the items tested

AGAT WORK ORDER: 12T580244

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: WilliamRichard Zavitz

CLIENT NAME: GOLDER ASSOCIATES LTD.

PROJECT NO: 12-1186-0047

Water Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Mar 06, 2012 REFERENCE MATERIAL

Method
Blank

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 3 of 4

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



Water Analysis

Nitrate as N INOR-93-6004 SM 4110 B ION CHROMATOGRAPH

Results relate only to the items tested

AGAT WORK ORDER: 12T580244

Method Summary

ATTENTION TO: WilliamRichard Zavitz

CLIENT NAME: GOLDER ASSOCIATES LTD.

PROJECT NO: 12-1186-0047

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

METHOD SUMMARY (V1) Page 4 of 4





CLIENT NAME: GOLDER ASSOCIATES LTD.
100 SCOTIA COURT
WHITBY, ON   L1N8Y6    

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

Inesa Alizarchyk, Inorganic Lab SupervisorWATER ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 4

Apr 16, 2012

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (905) 712-5100

12T589565AGAT WORK ORDER:

ATTENTION TO: WilliamRichard Zavitz

PROJECT NO: 12-1186-0047

Laboratories (V1) Page 1 of 4

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation.

Association of Professional Engineers, Geologists and Geophysicists 
of Alberta (APEGGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:

*NOTES

Results relate only to the items tested



MW4

3246165Parameter G / S RDLUnit

mg/L 0.05 8.40Nitrate as N

RDL - Reported Detection Limit; G / S - Guideline / StandardComments:

Results relate only to the items tested

DATE RECEIVED: Apr 05, 2012DATE SAMPLED: Apr 05, 2012

Certificate of Analysis

ATTENTION TO: WilliamRichard ZavitzCLIENT NAME: GOLDER ASSOCIATES LTD.

AGAT WORK ORDER: 12T589565

Nitrate (water)

DATE REPORTED: Apr 16, 2012 SAMPLE TYPE: Water          

PROJECT NO: 12-1186-0047

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 2 of 4



Nitrate (water)

Nitrate as N 1 3246165 8.40 8.25 1.8% < 0.05 96% 90% 110% 99% 90% 110% 100% 80% 120%

 

Certified By:

Results relate only to the items tested

AGAT WORK ORDER: 12T589565

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: WilliamRichard Zavitz

CLIENT NAME: GOLDER ASSOCIATES LTD.

PROJECT NO: 12-1186-0047

Water Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Apr 16, 2012 REFERENCE MATERIAL

Method
Blank

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 3 of 4

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



Water Analysis

Nitrate as N INOR-93-6004 SM 4110 B ION CHROMATOGRAPH

Results relate only to the items tested

AGAT WORK ORDER: 12T589565

Method Summary

ATTENTION TO: WilliamRichard Zavitz

CLIENT NAME: GOLDER ASSOCIATES LTD.

PROJECT NO: 12-1186-0047

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

METHOD SUMMARY (V1) Page 4 of 4





MAXXAM JOB #: B7P5848
Received: 2017/11/14, 15:59

CERTIFICATE OF ANALYSIS

Your Project #: 12-1186-0047 (6000)
Your C.O.C. #: 601028-06-01

Report Date: 2017/11/17
Report #: R4862822

Version: 1 - Final

Attention:Zen Keizars

Golder Associates Ltd
100 Scotia Crt
Whitby, ON
L1N 8Y6

Sample Matrix: Water
# Samples Received: 9

ReferenceLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

SM 22 4500-NO3I/NO2BCAM SOP-004402017/11/16N/A9Nitrate (NO3) and Nitrite (NO2) in Water (1)

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported: unless
indicated otherwise, associated sample data are not blank corrected.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Ema Gitej, Senior Project Manager
Email: EGitej@maxxam.ca
Phone# (905)817-5829
==================================================================== 
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 1
Page 1 of 7

Maxxam Analytics International Corporation o/a Maxxam Analytics 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.maxxam.ca



Maxxam Job #: B7P5848
Report Date: 2017/11/17

Golder Associates Ltd
Client Project #: 12-1186-0047 (6000)
Sampler Initials: AV

RESULTS OF ANALYSES OF  WATER

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52675470.10<0.10<0.100.11mg/LNitrate (N)

Inorganics

QC BatchRDLMW17-18MW17-19BH17-16UNITS

601028-06-01601028-06-01601028-06-01COC Number

2017/11/14
 12:00

2017/11/14
 12:00

2017/11/14
 12:00

Sampling Date

FNZ130FNZ129FNZ128Maxxam ID

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52675470.10<0.109.407.797.7110.60.83mg/LNitrate (N)

Inorganics

QC BatchRDLBH12-6(MW)MW17-11MW17-7MW17-9MW17-8BH12-2(MW)UNITS

601028-06-01601028-06-01601028-06-01601028-06-01601028-06-01601028-06-01COC Number

2017/11/14
 12:00

2017/11/14
 12:00

2017/11/14
 12:00

2017/11/14
 12:00

2017/11/14
 12:00

2017/11/14
 12:00

Sampling Date

FNZ127FNZ126FNZ125FNZ124FNZ123FNZ122Maxxam ID
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Maxxam Job #: B7P5848
Report Date: 2017/11/17

Golder Associates Ltd
Client Project #: 12-1186-0047 (6000)
Sampler Initials: AV

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FNZ122 Collected: 2017/11/14
Sample ID: BH12-2(MW)

Matrix: Water
Shipped:

Received: 2017/11/14

Chandra Nandlal2017/11/16N/A5267547LACHNitrate (NO3) and Nitrite (NO2) in Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FNZ123 Collected: 2017/11/14
Sample ID: MW17-8

Matrix: Water
Shipped:

Received: 2017/11/14

Chandra Nandlal2017/11/16N/A5267547LACHNitrate (NO3) and Nitrite (NO2) in Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FNZ124 Collected: 2017/11/14
Sample ID: MW17-9

Matrix: Water
Shipped:

Received: 2017/11/14

Chandra Nandlal2017/11/16N/A5267547LACHNitrate (NO3) and Nitrite (NO2) in Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FNZ125 Collected: 2017/11/14
Sample ID: MW17-7

Matrix: Water
Shipped:

Received: 2017/11/14

Chandra Nandlal2017/11/16N/A5267547LACHNitrate (NO3) and Nitrite (NO2) in Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FNZ126 Collected: 2017/11/14
Sample ID: MW17-11

Matrix: Water
Shipped:

Received: 2017/11/14

Chandra Nandlal2017/11/16N/A5267547LACHNitrate (NO3) and Nitrite (NO2) in Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FNZ127 Collected: 2017/11/14
Sample ID: BH12-6(MW)

Matrix: Water
Shipped:

Received: 2017/11/14

Chandra Nandlal2017/11/16N/A5267547LACHNitrate (NO3) and Nitrite (NO2) in Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FNZ128 Collected: 2017/11/14
Sample ID: BH17-16

Matrix: Water
Shipped:

Received: 2017/11/14

Chandra Nandlal2017/11/16N/A5267547LACHNitrate (NO3) and Nitrite (NO2) in Water
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Maxxam Job #: B7P5848
Report Date: 2017/11/17

Golder Associates Ltd
Client Project #: 12-1186-0047 (6000)
Sampler Initials: AV

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FNZ129 Collected: 2017/11/14
Sample ID: MW17-19

Matrix: Water
Shipped:

Received: 2017/11/14

Chandra Nandlal2017/11/16N/A5267547LACHNitrate (NO3) and Nitrite (NO2) in Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FNZ130 Collected: 2017/11/14
Sample ID: MW17-18

Matrix: Water
Shipped:

Received: 2017/11/14

Chandra Nandlal2017/11/16N/A5267547LACHNitrate (NO3) and Nitrite (NO2) in Water
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Maxxam Job #: B7P5848
Report Date: 2017/11/17

Golder Associates Ltd
Client Project #: 12-1186-0047 (6000)
Sampler Initials: AV

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

4.0°CPackage 1

Results relate only to the items tested.
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Maxxam Job #: B7P5848
Report Date: 2017/11/17

Golder Associates Ltd
Client Project #: 12-1186-0047 (6000)
Sampler Initials: AV

QUALITY ASSURANCE REPORT

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

80 - 120%972017/11/16Nitrate (N)Matrix SpikeC_N5267547

80 - 120%1022017/11/16Nitrate (N)Spiked BlankC_N5267547

mg/L<0.102017/11/16Nitrate (N)Method BlankC_N5267547

20%2.72017/11/16Nitrate (N)RPDC_N5267547

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
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Maxxam Job #: B7P5848
Report Date: 2017/11/17

Golder Associates Ltd
Client Project #: 12-1186-0047 (6000)
Sampler Initials: AV

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Cristina Carriere, Scientific Service Specialist

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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MAXXAM JOB #: B817344
Received: 2018/01/24, 13:17

CERTIFICATE OF ANALYSIS

Your Project #: 12-1186-0047 (6000)

Report Date: 2018/01/30
Report #: R4958663

Version: 1 - Final

Attention: Zen Keizars

Golder Associates Ltd
100 Scotia Crt
Whitby, ON
L1N 8Y6

Your C.O.C. #: 647515-01-01

5113 OLD BROCK RD.Site Location:

Sample Matrix: Water
# Samples Received: 5

ReferenceLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

SM 22 4500-NO3I/NO2BCAM SOP-004402018/01/26N/A5Nitrate (NO3) and Nitrite (NO2) in Water (1)

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Ema Gitej, Senior Project Manager
Email: EGitej@maxxam.ca
Phone# (905)817-5829
==================================================================== 
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 
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Maxxam Job #: B817344
Report Date: 2018/01/30

Golder Associates Ltd
Client Project #: 12-1186-0047 (6000)

5113 OLD BROCK RD.Site Location:

Sampler Initials: AV

RESULTS OF ANALYSES OF  WATER

MAC: Ontario Drinking Water Standards - Maximum Acceptable Concentration [MAC], Interim Maximum Acceptable Concentration [IMC] & Table 4-
Chemical/Physical Objectives [A/O] - Not Health Related, respectively
(Made under the Ontario Safe Drinking Water Act, 2002)

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

53697340.1018.46.427.249.4553701999.8710mg/LNitrate (N)

Inorganics

QC BatchRDLBH12-4MW17-7MW17-9MW17-8QC BatchMW17-11MACUNITS

647515-01-01647515-01-01647515-01-01647515-01-01647515-01-01COC Number

2018/01/18
 09:30

2018/01/18
 10:35

2018/01/18
 10:25

2018/01/18
 10:05

2018/01/18
 09:45

Sampling Date

FYV317FYV316FYV315FYV314FYV313Maxxam ID
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Maxxam Job #: B817344
Report Date: 2018/01/30

Golder Associates Ltd
Client Project #: 12-1186-0047 (6000)

5113 OLD BROCK RD.Site Location:

Sampler Initials: AV

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FYV313 Collected: 2018/01/18
Sample ID: MW17-11

Matrix: Water
Shipped:

Received: 2018/01/24

Chandra Nandlal2018/01/26N/A5370199LACHNitrate (NO3) and Nitrite (NO2) in Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FYV314 Collected: 2018/01/18
Sample ID: MW17-8

Matrix: Water
Shipped:

Received: 2018/01/24

Chandra Nandlal2018/01/26N/A5369734LACHNitrate (NO3) and Nitrite (NO2) in Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FYV315 Collected: 2018/01/18
Sample ID: MW17-9

Matrix: Water
Shipped:

Received: 2018/01/24

Chandra Nandlal2018/01/26N/A5369734LACHNitrate (NO3) and Nitrite (NO2) in Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FYV316 Collected: 2018/01/18
Sample ID: MW17-7

Matrix: Water
Shipped:

Received: 2018/01/24

Chandra Nandlal2018/01/26N/A5369734LACHNitrate (NO3) and Nitrite (NO2) in Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FYV317 Collected: 2018/01/18
Sample ID: BH12-4

Matrix: Water
Shipped:

Received: 2018/01/24

Chandra Nandlal2018/01/26N/A5369734LACHNitrate (NO3) and Nitrite (NO2) in Water
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Maxxam Job #: B817344
Report Date: 2018/01/30

Golder Associates Ltd
Client Project #: 12-1186-0047 (6000)

5113 OLD BROCK RD.Site Location:

Sampler Initials: AV

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

-1.0°CPackage 1

Results relate only to the items tested.
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Maxxam Job #: B817344
Report Date: 2018/01/30

Golder Associates Ltd
Client Project #: 12-1186-0047 (6000)

5113 OLD BROCK RD.Site Location:

Sampler Initials: AV

QUALITY ASSURANCE REPORT

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

80 - 120%NC2018/01/26Nitrate (N)Matrix SpikeC_N5369734

80 - 120%942018/01/26Nitrate (N)Spiked BlankC_N5369734

mg/L<0.102018/01/26Nitrate (N)Method BlankC_N5369734

20%NC2018/01/26Nitrate (N)RPDC_N5369734

80 - 120%1062018/01/26Nitrate (N)Matrix SpikeC_N5370199

80 - 120%1052018/01/26Nitrate (N)Spiked BlankC_N5370199

mg/L<0.102018/01/26Nitrate (N)Method BlankC_N5370199

20%NC2018/01/26Nitrate (N)RPDC_N5370199

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute
difference <= 2x RDL).

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount
was too small to permit a reliable recovery calculation (matrix spike concentration was less than the native sample concentration)

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
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Maxxam Job #: B817344
Report Date: 2018/01/30

Golder Associates Ltd
Client Project #: 12-1186-0047 (6000)

5113 OLD BROCK RD.Site Location:

Sampler Initials: AV

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Cristina Carriere, Scientific Service Specialist

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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Maxxam Job #: B817344
Report Date: 2018/01/30

Golder Associates Ltd
Client Project #: 12-1186-0047 (6000)

5113 OLD BROCK RD.Site Location:

Sampler Initials: AV

Exceedence Summary Table – ODWS (2002)

UnitsDLResultCriteriaParameterMaxxam IDSample ID

Result Exceedences

mg/L0.1018.4        10 Nitrate (N)FYV317-01BH12-4

The exceedence summary table is for information purposes only and should not be considered a comprehensive listing or statement of conformance
to applicable regulatory guidelines.
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