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Toronto, ON M2H 3S7
Attention:

Re:

Rayna Thompson,
Sr. Director, Land Development

AEC 16-094 - Marshall Baxter Subdivision Development – Revised
Assimilative Capacity Study

Dear Ms. Thompson:
Azimuth Environmental Consulting, Inc. (Azimuth) is pleased to provide this Updated
Assimilative Capacity Study (ACS) report. This report was initially prepared as part of
the Phase I-II Report for the Baxter Wastewater Class EA Amendment in 2020.
Following MECP comments on the Class EA Environmental Study Report (ESR), the
report has been updated to reflect their review comments. Review comments from the
Nottawasaga Valley Conservation Authority (NVCA) have also been addressed. The
objective of the report is to summarize our investigations regarding options for
discharging treated municipal effluent from the proposed Baxter Marshall Subdivision to
the Main Branch of the Nottawasaga River.
The revised analysis indicates that the predicted loadings from the plant are lower than
considered in 2020. No changes are proposed for the effluent criteria, as they can be
achieved using the proposed plant design and are equal to or lower than the effluent
criteria for the Angus WWTP.
Yours truly,
AZIMUTH ENVIRONMENTAL CONSULTING, INC.

Mike Jones, M.Sc., P.Geo.,
Senior Hydrogeologist / President

642 Welham Road, Barrie, Ontario L4N 9A1
telephone: (705) 721-8451 • fax: (705) 721-8926 • info@azimuthenvironmental.com • www.azimuthenvironmental.com
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1.0

BACKGROUND

Azimuth Environmental Consulting, Inc. (“Azimuth”) has been retained by Brookfield Properties
(Brookfield) to review and update a Class EA (Jones, 2012), originally completed in 2012, for
the proposed Marshall Baxter Subdivision, located within Lot 16, Concession 4 & 5, Essa
Township, in the Hamlet of Baxter ( “The Site”) (Figure 1). The Site is composed of two
parcels, as summarized in Table 1 below.
Table 1: Summary of Site Land Area
Parcel
No.
1
2

PIN
589900092
581110311

Municipal
Address
103 Denney Drive
202 Murphy Road

Lot and Concession
East half of Lot 16, Concession 4. Essa Township
West half of Lot 16, Concession 5, Essa
Township
TOTAL

Area
(ha)
24.72
8.56
33.28

Parcel No. 1, municipal address 103 Denney Drive, Essa, is approximately 24.72 hectares (ha) in
size. It is located west of Denney Drive, north west of the intersection of Denney Drive and
Murphy Road (County Rd. 21). Parcel No. 2, at 202 Murphy Road, Essa, is approximately 8.56
ha and is located east of Denney Drive, north east of the Denney Drive and Murphy Road
intersection. The whole of the Site is currently undeveloped farmland. These lands are
designated for development and are within the existing Growth Area.
The current lot plan for the Site includes 253 single family residential lots on Parcel 1. The
residential lots will be serviced with potable water from the Collingwood-to-Alliston treated
water pipeline, which currently services the Hamlet of Baxter. Parcel No 2 would be utilized for
sanitary water treatment, storm water management, a roadway, and open space. Components of
the subdivision are partially under construction.
In March of 2010, the development was given Draft Plan approval, with Draft Plan Conditions
No. 3 and No. 26 stating that:
3. That the Developer will propose a sewage treatment facility which is acceptable to
the Municipality in terms of operation, maintenance and future cost to the taxpayers.
26. That prior to the approval, the Ministry of the Environment (MOE) must issue a
Certificate of Approval (C of A) for both the Stormwater Management Plan and works
and the Sanitary Treatment Facility.
Following this, a municipal Class EA (Jones, 2012) was undertaken and a Sewage Pumping
Station (SPS) and a forcemain to the Angus WWTP was identified as the Preferred Solution. In
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2017, Brookfield commissioned the detailed design of these works with review input from the
municipality, their review engineer and systems operators. The detailed design basis was
submitted to MECP to support applications for Environmental Compliance Approvals (ECA’s).
Brookfield also sought construction quotations for those works and continued to work with the
municipality regarding operations and maintenance. The detailed design, operations and
maintenance aspects led to significantly more complex systems. The complex systems led to
significantly higher capital, operations and maintenance costs than were considered in the 2012
Class EA. Thereafter, in 2019, Brookfield re-opened the Class EA so that the selection decisions
could be reviewed in light of the newly available information.
As part of the current Class EA update process, Azimuth was retained to update and supplement
the “Feasibility Level Assimilation Assessment” completed in 2011 by Hutchinson
Environmental Sciences Ltd. (Hutchinson, 2011). The 2011 study investigated the feasibility of
a surface discharge of treated effluent from the proposed Marshall Subdivision, either directly to
the Nottawasaga River, approximately 900 metres (m) east of the Site, or indirectly to the
Nottawasaga River, via an unnamed creek located approximately 900 m to the north of the site,
which drains into the Nottawasaga River further downstream.
The March 2020 Updated ACS describes these two surface discharge options further, and
compares them to the previously approved option of pumping the raw effluent to the Angus
Waste Water Treatment Plant for treatment at that location. As the Class EA concluded that the
discharge to the Main Branch of the River is the preferred solution, only this opportunity is
discussed in this report.
Data presented here is based on the 2011 research and report by Hutchinson, publicly available
water chemistry sampling data from the Ministry of Environment Conservation and Parks
(MECP), long term discharge data from the Environment Canada HYDAT database, watershed
characteristics and flow data from the Ontario Flow Assessment Tool (OFAT), and numerous
site visits to the proposed discharge location.

2.0

STUDY AREA DESCRIPTION

The Site is located just to the north of the Hamlet of Baxter, in the County of Simcoe. The
existing community of Baxter contains approximately 125 residences, concentrated around
Marshall Crescent, and to the north and south along Denney Drive and to the east and west along
Murphy Road. Sewage treatment services for residential development within Baxter currently
consists of private, individual septic systems. The public elementary school located at the southeast corner of the intersection of Denney Drive and Murphy Road is serviced by a large tile field.
The Site entirely consists of lands influenced by agricultural activities, particularly bare soils
west of Denney Drive (formerly annual graminoid row cropping such as wheat or barley, as well
as potatoes), and similar crops (formerly a sod farm) east of Denney Drive (Figure 2). Lands to
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the west, north, and east across Denney Drive are also agricultural. A Canadian Pacific Railway
line abuts the western boundary of the Site. Residential properties contained within the Hamlet
of Baxter are located immediately south of the Site. The Nottawasaga River is located
approximately 900 meters east of the Site at its closest point, flowing in a general south to north
direction.
2.1

Geology, Soils and Topography

The site is located within the Nottawasaga Basin of the Simcoe Lowlands, on the Borden Sand
Plain, and is part of the ancient Lake Algonquin bed. This sand plain is broadly flat with little
variation in topography, except where the Nottawasaga River and its tributaries have cut deep,
steep-sided valleys through the sand. The regional description of the soil is that it is dry, coarsetextured, nutrient-poor Tioga Sandy Loam, a grey, calcareous outwash sand deposited as a delta
in Lake Algonquin by the Pine River (Chapman and Putnam, 1984). According to Chapman and
Putnam (1984, pg. 179), these soils “have never satisfactorily sustained an agricultural
economy”. Based on the site investigations, the shallow soils at the site are finer grained,
ranging from clayey silt to sandy silt and have a reasonably high water table, being 0.6-1.2m
below ground surface.
2.2

Nottawasaga River

2.2.1

Description

The Nottawasaga River watershed comprises an area of approximately 3,700 km 2 and contains 9
subwatersheds. It is bounded to the south by the Oak Ridges Moraine, to the east by the Oro
Moraine of the Simcoe Uplands, and by the Niagara Escarpment to the west, which is where
most of its tributaries have their sources (https://www.nvca.on.ca/about/faqs). The Hamlet of
Baxter, and surrounding area, is located in the “Middle Nottawasaga River” Subwatershed.
The Ontario Flow Assessment Tool (OFAT) was used to generate a subwatershed model from
the headwaters of the Nottawasaga River to the Baxter Provincial (Stream) Water Quality
Monitoring Network (PWQMN) Station (03005702902) to identify major land uses upstream of
the proposed surface discharge locations. The major land-uses were 69% Agricultural and
Undifferentiated Rural Land Use, ~ 12% mixed, deciduous, and coniferous treed land cover, and
7% swamp. The same tool was used to provide information regarding the watershed of the
northern tributary to the point of confluence with the main branch. The major land uses in its
sub-watershed are agricultural and undifferentiated rural land use (37.2%) mixed, deciduous, and
coniferous treed land cover (13.0%), and 44.7% swamp.
Average daily discharge and water level data are also available from Environment Canada
through the HYDAT database, covering the period from August 1947 to the end of 2020. The
HYDAT monitoring station 02ED003 is located where the Nottawasaga River crosses beneath
Murphy Road, which is at the south end of the study area, and is the same as the PWQMN
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station location. OFAT also generates discharge statistics, and the values are quite close to the
HYDAT data, as OFAT utilizes curve-matching to gauge station data.
2.2.2

Baseline Chemistry in the Nottawasaga River

According to the Middle Nottawasaga River Subwatershed Health Check 2018 [Health Check]
(NVCA, 2018), the water quality across the Subwatershed is considered to be “fair”. The water
quality in this portion of the main Nottawasaga River in particular is categorized as “Very Poor”.
The Health Check reports that the average base flow total phosphorus concentration is 0.027
mg/L. The health of the benthic invertebrate community received a score of 1.58 out of 3, and is
considered “poor”.
The records from the PWQMN monitoring station at Baxter provides more than 157 sample
results. The results indicate the 2002-2020 average for Total Suspended Solids was 44.5 mg/L,
with a 75th percentile of 30.1mg/L, indicating moderate turbidity
(https://data.ontario.ca/dataset/provincial-stream-water-quality-monitoring-network). The
measured baseflow geometric mean for E. coli, from 2011-2017, was 196 CFU/100 mL, just
below the recreational guidelines (200 CFU/100 mL). This indicates some bacterial pollution
(NVCA, 2019)
[https://www.nvca.on.ca/Shared%20Documents/Review_2011_to_2017_NVCA_Environmental
_E._coli_Sampling_Program.pdf].
The PWQMN 2002-2020 total phosphorus concentration average was 0.0445 mg/L, and the 75 th
percentile is 0.0458mg/L. The MECP policy considers the Nottawasaga River as a Policy 2
receiver for total phosphorus, as 75th percentile concentrations exceed the Provincial Water
Quality Objective (PWQO) of 0.03 mg/L for rivers. Policy 2 water bodies are managed such
that: “Water quality which presently does not meet the Provincial Water Quality Objectives shall
not be degraded further and all practical measures shall be taken to upgrade the water quality to
the Objectives.” (MOE 1994)
Table 2, below, provides the results of 178 water tests for Total Phosphorus at the Nottawasaga
River station at Baxter between 2002 and 2020. Nine individual tests over that time provided
results that were significantly above the mean (0.593 mg/L on July 8, 2004, 0.433 mg/L on
April 6, 2005, 0.37 mg/L on May 28, 2009, 0.27mg/L on Sep 29, 2010, 0.38 mg/L on October
20, 2011, 0.276 mg/L on June 29, 2015, 0.470 mg/L and 0.547 mg/L on August 2, 2017 and
0.822 mg/L on August 22, 2018), and may reflect non-representative samples. Higher
concentrations may also represent the inclusion of bed load in the sample and therefore may
represent the actual loading carried by the river. As the PWQO is aimed at lower concentrations,
it is more conservative to exclude these elevated concentrations from the calculations as they
significantly skew the mean total phosphorus over the testing period to well above provincial
objectives.
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With these values removed from the data set, the average TP over 19 years is 0.044 mg/L with a
standard deviation of 0.054mg/L. The 75th percentile after removing the outliers is 0.046 mg/L.
The nine extraneous values are more than 4 standard deviations from the mean. If the nine
outliers are included, the average TP is 0.647 mg/L, the standard deviation is 0.107 and the 75th
percentile is 0.548 mg/L. The distribution of phosphorus concentrations exceeds the PWQO and
confirms that the river is a Policy 2 water body for TP.
Figure 2 illustrates the seasonal variation in the total phosphorus concentrations during the 20022020 testing period. Extreme outlier results are generally found during the spring freshet or early
summer period.
Table 2: Total phosphorus records for the Nottawasaga River at Baxter PWQMN STN
03005702902 from 2002-2020.
Year

# samples

Min

Max

Mean

Median

2002

4

0.024

0.043

0.0305

0.0275

2003

7

0.017

0.104

0.0459

0.028

2004

8

0.011

0.593

0.1005

0.02

2005

8

0.016

0.433

0.0976

0.037

2006

6

0.015

0.08

0.0423

0.0415

2007

10

0.007

0.056

0.0217

0.0195

2008

9

0.01

0.041

0.0234

0.022

2009

8

0.014

0.37

0.0926

0.042

2010

8

0.012

0.27

0.0598

0.02

2011

10

0.018

0.38

0.0756

0.033

2012

8

0.002

0.056

0.0251

0.022

2013

9

0.015

0.071

0.0297

0.023

2014

10

0.011

0.046

0.0187

0.016

2015

10

0.007

0.276

0.0675

0.024

2016

10

0.008

0.104

0.0291

0.0165

2017

29

0.013

0.547

0.0924

0.0279

2018

11

0.0118

0.675

0.1345

0.0418

2019

10

0.011

0.223

0.0494

0.0179

2020

3

0.0167

0.321

0.1191

0.0195

Summary Stats

178

0.002

0.675

0.0608

0.023
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Figure 2: Measured phosphorus concentrations in the Nottawasaga River near Baxter - 20022020
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Stream flow has been recorded for the Nottawasaga River at Baxter since 1947 (Figure 3). From
the beginning of data collection to 2020, the monthly mean flow has ranged from a high of 25.1
m3/sec in April to a low of 3.87 m3/sec in August (Table 3). The annual mean flow over this
period was 9.9 m3/sec. With a mean annual flow of 9.9 m3/sec and a mean phosphorus
concentration of 0.044 mg/L (outliers removed), the current average annual phosphorus load in
the Nottawasaga River at the Baxter monitoring station is approximately 13,737 kg/yr.
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Table 3: Average, maximum, and minimum monthly and annual discharge (m 3/sec) for the
Nottawasaga River at Baxter for the pe
period 1947-2020.
Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Period

Mean
8.9
10.0
21.9
25.0
11.0
6.6
4.6
3.9
4.3
6.0
8.0
8.9
9.8

Max
31
29.9
41.2
61.5
32.2
26.7
16.7
8.55
17.8
45.8
21.6
26.3
16.2

Min
2.62
2.7
5.77
8.28
3.56
2.12
1.57
1.71
1.77
2.14
2.64
3.15
3.64

(from Environment Canada – HYDAT
HYDAT, 2022)(Station 02ED003)
Figure 3: Range of daily and annual discharge for the Nottawasaga River at Baxter for the period
1947-2020
2020 (Environment Canada, HYDAT on
on-line database).
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Table 4, below, provides mean results for several water quality test parameters (phosphorus,
ammonia, nitrate, turbidity and total suspended solids), taken between 2002 and 2020 at the
Nottawasaga River station at Baxter. Figure 4 to 7 chart the concentration of ammonia, nitrate,
turbidity and temperature respectively.
Table 4: Water chemistry averages for the Nottawasaga River at Baxter PWQMN STN
03005702902 for the Period of 2002 – 2020.
Maximum
Minimum
N
Median
Average
Std Deviation
75th Percentile
25th percentile

TP

NH3

Summer NH3

Winter NH3

NO3

Turbidity

0.675
0.002
178
0.024
0.064
0.106
0.055
0.018

0.201
0.000
162
0.028
0.032
0.023
0.041
0.042

0.201
0.000
116
0.028
0.031
0.023
0.040
0.020

0.115
0.002
45
0.030
0.035
0.023
0.038
0.024

40.1
0.9
160
2.1
2.3
3.0
2.42
1.84

413.0
1.6
51
10.6
44.5
83.9
30.05
5.735

TSS - (Residue,
particulate)
568.0
2.2
157
11.9
39.1
80.7
24.8
6.3

Figure 4. Total Ammonia concentrations in the Nottawasaga River near Baxter - 2002-2020
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Figure 5: Nitrate concentrations in the Nottawasaga River near Baxter - 2002-2020
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Figure 6 Total Suspended Solids in the Nottawasaga River near Baxter - 2002-2020
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Figure 7. Water Temperature in the Nottawasaga River near Baxter - 2002-2020
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Previous studies of the overall Nottawasaga watershed (e.g. IGAP, 2006; Berger, 2006) have
modeled water, phosphorus and sediment loading for each subwatershed of the Nottawasaga
River and concluded that there was significant nutrient stress to the watershed. The IGAP (2006)
study concluded that overall, a 46% reduction in phosphorus loading was required to meet the
Provincial Water Quality Objective (PWQO) of 0.03 mg/L of total phosphorus for all streams in
the watershed. The study also acknowledged, however, that many streams exhibited good water
quality in spite of the model predictions. The IGAP study also considered the future growth
predictions for the watershed and concluded that “Under the committed growth scenario,
phosphorus loads produced in the Nottawasaga River watershed decrease by nearly 2% simply
as a result of the conversion of agricultural lands to urban land uses” and that additional
reductions could be achieved by use of Best Management Practices (BMPs) for agricultural areas
and for future urban growth.
The Baxter area, including the Baxter Marshall Subdivision lands, were modeled as part of the
“Lower Nottawasaga” subwatershed. The model estimated that 5,308 kg/yr of phosphorus is
exported from the subwatershed under current conditions, of which 3,179 kg/year are due to
agricultural sources. The growth of settlement areas was predicted to reduce the phosphorus
loading by about 7%. A target of 4,051 kg/yr was recommended as the future allocation of
phosphorus load from the Lower Nottawasaga subwatershed.
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3.0

DESCRIPTION OF POTENTIAL WASTEWATER TREATMENT
PLANT CONCEPTS

Multiple sewage treatment and disposal options were considered for the proposed residential
development, including an on-site WWTP or pumping of raw sewage to the Angus WWTP for
treatment at that location. Both cases would ultimately discharge to the Nottawasaga River. The
option to pump the wastewater to Angus WWTP would fall within the previously-approved ECA
for that facility. The focus of this ACS is the evaluation and discussion of the potential impacts
of an on-site plant compared to the currently approved Angus alternative.
3.1

Sewage Volumes

The phosphorus loading and potential impact in the watershed is dependent on the effluent
volumes and treatment efficacy. For the assessment of potential impacts, sewage volumes that
are high-biased and are evaluated under low flow conditions in the receiving body are utilized.
In addition, it is recognized that a plant will operate at effluent concentrations that are below
their compliance criteria, and that sewage volumes are typically below maximum levels for the
majority of the time. A range of design parameters are summarized below.
Table 5: Summary of Sewage Volumes
Design Parameter
This study
(onsite)(conservative)
# homes
253
Occupancy
3.2
(persons/dwelling)
Sewage volume (per 350
capita)
Subdivision design
284
3
volume (m /day)
Discharge Location to Nottawasaga River
and
east of Baxter

This study
(onsite)(typical)
253
3.2
280
227
to Nottawasaga
River east of Baxter

The plant is intended to service the Marshall subdivision, and current plans do not include
servicing of the existing community. This is based on comments from the municipality and
members of the public that do not see existing problems with private septic services.
3.2
Currently Approved Option to Angus
A pumping station with a forcemain connecting to existing sanitary treatment infrastructure in
Angus, Ontario was previously identified as the preferred option during the original Class EA
(Jones, 2012). The compliance criteria for the Angus WWTP are listed below.
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Table 6: Effluent Compliance Criteria for the Angus Wastewater Treatment Plant

From Amended ECA 7826-BRPRAW (dated September 11, 2020)

Note that there is a typographical error for the Average Waste Loading for TAN in the summer
period. It lists 3.3 kg/day whereas it should read 0.33 kg/day.
3.3
On-site Treatment Opportunities
The Class EA amendment has identified a Preferred Solution that is a tertiary treatment plant to
be located in Precinct 2 and discharging treated effluent to the main branch of the Nottawasaga
River. Treatment plants based on aerobic secondary treatment plant technologies are capable of
routinely achieving total phosphorus concentrations of 1-2 mg/L (USEPA, 1999). By adding
chemical addition and tertiary filtration to the treatment train, total phosphorus concentrations of
0.05 to 0.2 mg/L can routinely be achieved (Bunce, et al., 2018). They also indicate that
achieving concentrations below 0.05mg/L is possible but requires “long hydraulic residence
times within coagulation tanks and the use of multi-phase tertiary solutions.” Effluent would
discharge eastward to the main branch of the Nottawasaga River.
Table 7 identifies proposed effluent criteria. These limits are intended to match the criteria for
the Angus plant, with the exception of phosphorus, which are lower based on current technology
being able to readily achieve the proposed values. Based on other ECA’s for recently
constructed plants, a phosphorus effluent criteria of 0.15 or 0.2mg/L could be reasonably
achieved using chemical addition and tertiary filtration. With these effluent limits, the actual
performance for each parameter would be expected to be approximately half of the compliance
criteria. Since the Baxter wastewater would have been treated in Angus to those criteria, the
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lower levels for a Baxter plant create an opportunity to reduce the planned loadings to the
Nottwasaga watershed. These values remain the same as those presented in the 2020 report.
Table 7: Proposed Effluent Criteria for An On-Site Wastewater Treatment Plant
Parameter
Design Objective*
Compliance Criteria*
CBOD5 (mg/L)
5
10
TSS (mg/L)
5
10
Total Phosphorus (mg/L) for 0.15
0.2
Discharge to Main Branch
0.4 (Jun 1 to Oct 31)
Total Ammonia (mg/L)
0.6 (Jun 1 to Oct 31)
2.5 (Nov 1 to May 31)
3.1 (Nov 1 to May 31)
150
E. coli (CFU/100mL)
200
*based on monthly average (except E. coli based on geometric mean)

4.0

RECEIVER FOR SEWAGE EFFLUENT

The preferred option for discharge from an on-site plant is to discharge eastward to the main
branch of the Nottawasaga River. A forcemain would be constructed from the plant eastward to
the main river valley and would discharge through a drop structure at the edge of a natural draw,
and then flow overland to the river.
Table 8: Summary of Flow and Watershed Characteristics for Each Proposed Location for
Sewage Effluent Treatment and Discharge
Baxter - East to
Baxter - East to
Angus WWTP
Nottawasaga River
Nottawasaga River
(L/s) (OFAT)
(L/s)(HYDAT)
(L/s)(OFAT)
7Q2
1,755
2,400
2,440
7Q20
1,280
1, 160
1,180
2
Drainage Area (km )
1,230
1,230
1,280
The proposed discharge location is in the "Middle Nottawasaga River" sub-watershed, as
identified by the Nottawasaga Valley Conservation Authority (NVCA). This section of the
watershed is typically well-drained and land use is predominantly agricultural. This reach of the
Nottawasaga River has been given a "Fair" grading with regards to stream health, as it is heavily
impacted by nutrient and sediment loadings from Innisfil Creek and the surrounding agricultural
landscape. Total phosphorus concentrations are greater in the main river largely due to inputs
from Innisfil Creek. Tributaries of the Middle Nottawasaga River sub-watershed originate in
agricultural landscapes but are conveyed through deep forested valleys where they accumulate
ground water flow and improve in overall health before discharging to the main branch of the
Nottawasaga River. Based on low-flow conditions, the total phosphorus concentration in the
Middle Nottawasaga River Subwatershed is 0.027 mg/L, as per the Middle Nottawasaga River
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Sub-watershed Health Check (NVCA, 2018). However, calculations derived from data collected
at the PWQMN station in Baxter indicate a much higher average TP concentration of 0.050mg/L.
This value was used our analysis, as it is most representative of discharge to the Nottawasaga
River.
4.1

Previously Approved Discharge Location - Nottawasaga River at Angus Wastewater
Treatment Plant

This discharge location currently serves the Angus Wastewater Treatment Plant. The Baxter
subdivision was originally approved with the intent of pumping raw sewage to this facility and
then discharge directly to the Nottawasaga River at that location, approximately 10 straight-line
kilometres further downstream (~22km downstream following the river channel) than the
currently proposed discharge location. Because of the required effluent pumping distance, the
complexity, costs and the environmental aspects of pumping raw sewage to Angus made this
alternative difficult to achieve.
The wetted width of the Nottawasaga River at this location is approximately 20-25 m. The
substrate is primarily silt with occasional cobble and boulders. The riparian zone was sparsely
vegetated, consisting of patches of mixed deciduous trees, various grasses and Goldenrod. There
is a farm field adjacent to the east river bank. Numerous vegetation-free zones of exposed soil
are evidence of on-going scour and erosion along the east bank. Some downed woody debris
was observed in the channel. This watercourse is considered direct fish habitat, as it is directly
connected to Georgian Bay and contains sensitive spawning fish species, such as migratory
Rainbow Trout, Chinook Salmon, and Lake Sturgeon (NVCA, 2018).
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Discharge Location

Photograph #1: Nottawasaga River at Angus WWTP looking downstream at culvert outlet

Photograph #2: Nottawasaga River at Angus WWTP looking upstream at culvert outlet
AZIMUTH ENVIRONMENTAL CONSULTING, INC.
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4.2

Proposed Discharge Location
Location: Nottawasaga River east of Baxter

The proposed discharge location is directly to the Nottawasaga River approximately 1 km east of
the Hamlet of Baxter. The proposed WWTP will be located on the northeast side of the hamlet,
and treated sewage effluent would
ould be piped due east to discharge directly to the Nottawasaga
River. The specific pipe alignment would depend on land availability, as it will be subject to
municipal easements and/or conveyances where it traverses a farm field landway in this area.
Beyond the ROW, riparian
rian areas consisted of overhanging deciduous trees, various species of
grass, Goldenrod, Red-osier Dogwood, Queen Anne's Lace, and other vegetation. Substrate
could not be observed due to the turbidity of the water. However, background
ackground information from
the NVCA suggests it consists of small
small-medium
medium sized cobble and fine sediment, given the
River's function as spawning grounds for migratory Trout and Salmon and subjectivity to
impacts from adjacent land use practices, such as agriculture. This watercourse is
i considered
direct fish habitat, as it is directly connected to Georgian Bay and contains sensitive spawning
fish species, such as migratory Rainbow Trout, Chinook Salmon, and Lake Sturgeon (NVCA,
2018).

Photograph #3: Middle Nottawasaga River east of Baxter looking downstream from West
Bank.
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Photograph #4: Middle Nottawasaga River east of Baxter looking upstream from West Bank.
Bank

5.0

ASSESSMENT OF TREATE
TREATED
D EFFLUENT DISCHARGE

The following tables illustrate calculated Total Phosphorus (TP) and Total Ammonia
Amm
(TA)
concentrations for each of the proposed treated sewage discharge locations
locations.
The following assessment includes discussion using 7Q20 and 7Q2 flow thresholds. These flow
statistics are the lowest seven day average flow over a 20 year and 2 year recurrence
currence period.
Thus, the 7Q20 flow represents one week out of 1,040 weeks or about equal to the lowest 0.1
percentile. The 7Q2 flow represents one week out of 104 weeks or about equal to the lowest 1
percentile of flow.
5.1

Total Phosphorus

The average concentration
oncentration of TP in the Nottawasaga River was calculated using historical
PWQMN data from 2002-2020 as 0.064 mg/L and 0.044 mg/L after removing outliers.
outliers The
increase in TP from the discharge of treated effluent is estimated for the proposed discharge
location
cation and compared to the approved discharge at the Angus WWTP and is summarized in
Table 9. The flow statistics shown for Baxter are taken directly from the HYDAT database
data
(Station 02ED003),, and the Angus flow statistics are based on the ratio of watershed
waters
areas
(Angus is 4% larger than Baxter).
The incremental increase in TP for discharge to the main branch in Baxter will not result in a
measureable change in the TP concentrations in the river. This is true for low flow conditions
(7Q20) as well as higher flows,, as the incre
incremental increase would be 0.05-0.4%
% of the current
river average concentration (0.044 mg/L with no outliers)
outliers). The incremental increase would be
lower than a typical laboratory detection limit (<0.002 mg/L) for total phosphorus,
phosphorus meaning that
the incremental change cannot be detected compared to current conditions
conditions.
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Table 9: Calculated increase in TP concentrations at proposed discharge locations
Incremental Increase Under Specified Flows
Effluent
Concentration
mg/L

Effluent Annual
Flow
Loading
L/s
kg/a

Average Flow
mg/L

7Q2
mg/L

7Q20
mg/L

Angus River Flows (L/s)
Angus STP
Objective
Limit
Typical

0.2
0.3
0.11

3.28
3.28
2.13

20.7
31.0
7.4

10341
0.000056
0.000085
0.000020

1826
0.000269
0.000403
0.000096

1332
0.000556
0.000834
0.000199

Baxter Main Branch Flows (L/s)
Baxter Main Branch Objective
Limit
Typical

0.15
0.2
0.1

3.28
3.28
2.13

15.5
20.7
6.7

9940
0.000050
0.000066
0.000022

1755
0.000205
0.000273
0.000089

1280
0.000424
0.000565
0.000184

The IGAP study (2006) acknowledges that the predicted growth would result in a net reduction
of phosphorus to the Nottawasaga River due to the conversion of agricultural lands to urban
areas. The Baxter Marshall subdivision is part of this estimate, with the conversion of 33.26
hectares from active cropped land to residential serviced lands. This reflects a replacement of
the phosphorus export from the agricultural lands with the discharge from the wastewater
treatment plant. The agricultural export from cropland is approximately 0.2 kg/ha/year,
corresponding to approximately 6.7 kg/year. Thus, the proposed plant would have a phosphorus
loading to the watershed that approximately matches the reduction in loading due to the
conversion of agricultural lands to residential lands, based on the typical loadings predicted for
the plant. Note that this is not intended to be a phosphorus balance for the subdivision, as it does
not consider all factors. The predicted loading reflects about a 10% benefit compared to the
efficiency of the Angus WWTP.
5.2

Total Ammonia

The average concentration of total ammonia (TA) in the Nottawasaga River was calculated using
historical PWQMN data from 2002-2020 as 0.032 mg/L. The increase in total ammonia from the
discharge of treated effluent is estimated for the proposed discharge location and compared to the
approved discharge at the Angus WWTP and is summarized in Table 10. The flow statistics
shown for Baxter are taken directly from the HYDAT data, and the Angus flow statistics are
based on the ratio of watershed areas (Angus is 4% larger than Baxter).
The incremental increase in total ammonia for discharge to the main branch in Baxter results in a
maximum increase of total ammonia of approximately 0.0004mg/L under low flow conditions
(7Q20). The discharge criteria reflect that the concentration of unionized ammonia is
approximately 1% of the total ammonia at temperatures and pH typical for plant effluent and that
the PWQO for unionized ammonia is 0.02mg/L. The maximum increment sufficiently maintains
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the unionized ammonia levels below the PWQO to protect aquatic habitat. The incremental
increase would be lower than a typical laboratory detection limit (<0.01 mg/L) for total
ammonia, meaning that the incremental change cannot be detected compared to current
conditions. This is true for low flow conditions (7Q20) as well as higher flows, as the
incremental increase would be 0.1 to 1.2% of the current river average concentration.
Table 10: Calculated increase in TA concentrations at proposed discharge locations
Incremental Increase Under Specified Flows
Effluent
Effluent
Concentration Flow
mg/L
L/s

Annual
Loading
kg/a

Average Flow 7Q2
mg/L
mg/L

7Q20
mg/L

Angus River Flows (L/s)
Angus STP
Objective
Limit
Typical

0.4
0.6
0.2

3.28
3.28
2.13

41.4
62.1
13.4

10341
0.000113
0.000169
0.000037

1826
0.000538
0.000806
0.000175

1332
0.001112
0.001668
0.000361

Baxter Main Branch Flows (L/s)
Baxter Main Branch Objective
Limit
Typical

0.4
0.6
0.2

3.28
3.28
2.13

41.4
62.1
13.4

9940
0.000133
0.000199
0.000043

1755
0.000547
0.000820
0.000178

1280
0.001131
0.001696
0.000368
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6.0

CONCLUSIONS AND RECOMMENDATIONS

Analysis was completed using the Ontario Flow Assessment Tool, data from the Environment
Canada HYDAT database, historical PWQMN data from MECP, and dilution calculations to
evaluate total phosphorus and total ammonia effluent criteria for options for discharge locations
for an on-site wastewater treatment plant to serve the Baxter Marshall subdivision. The
evaluation recommends feasible criteria to protect aquatic conditions.
Ultimately, the Nottawasaga River will receive the treated sewage effluent regardless of the
chosen discharge location as piping to the Angus WWTP is currently approved. The proposed
effluent criteria for design objectives and compliance criteria are similar to the criteria for the
Angus WWTP, except that slightly lower criteria are proposed for total phosphorus, reflecting
the ability of current technology to achieve higher quality effluent. Discharging of treated
effluent in Baxter is preferred to the Angus plant, as they will result in reduced phosphorus
discharge to the watershed.
The revisions to this document, in part requested by the MECP reviewers, generate results that
are more favorable than the analyses presented in the precursor 2020 report. This occurs because
the analysis in the 2020 report was based on more conservative or higher potential loadings.
Therefore, the proposed effluent criteria remain the same as in the 2020 report, as they are also
based on criteria that can be achieved using the processes proposed for the plant design.
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Mr. John Lackey
Jones Consulting Group Ltd.
229 Mapleview Drive East – Unit 1
Barrie, ON
L4N 0W5
Dear Mr. Lackey:
Re:

HESL J100062 – Marshall Baxter Development – Feasibility Level Assimilation
Assessment.

I am pleased to submit this report which summarizes our investigations of the feasibility of a
surface water discharge of treated municipal effluent from the proposed Baxter Development of
Marshall Homes. This report summarizes our conclusions gained through our meeting with the
MOE in November 2010, a site visit and a desk top analysis.
Our study concludes that discharge of treated effluent from the proposed Marshall Baxter
development to surface water is feasible and practical. The Nottawasaga River is a Policy 2
receiver for total phosphorus. Accordingly any discharge would require a Director’s Deviation
from the MOE. This would need to demonstrate “Where new or expanded discharges are
proposed, no further degradation will be permitted and all practical measures shall be taken to
improve water quality.” in accordance with MOE’s Policy 2 for management of surface water
quality. Our analysis concludes that extending sewage service to as few as 8 homes in the
Hamlet of Baxter that are currently serviced by septic systems would achieve a net reduction in
phosphorus loading to the Nottawasaga River. This does not include the potential reductions in
loading associated with converting the present agricultural use of the Marshall Lands to
residential use.
Please review this report and do not hesitate to contact me if you wish any corrections or
clarifications. Following your instructions, we will finalize this report.
Sincerely,

Neil J. Hutchinson, Ph.D
Principal Aquatic Scientist
neil.hutchinson@environmentalsciences.ca
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1.

Background

The Marshall Baxter development is a proposed residential development in the north end of the
Hamlet of Baxter Ontario. The 25.2 ha subject property is described as Part of the East Half of
Lot 16, Concession 4, Hamlet of Baxter, County of Simcoe. Marshall Homes has proposed
development of 250 single family residential lots at this site. The lands proposed for
development are the only potential developable lands in the Hamlet of Baxter. They are within
the existing Growth Area and have been designated for development for a number of years. The
lands are bounded by the CPR tracks to the west, Denney Drive to the east and Murphy Drive
(County Road No. 21) to the south (Figure 1). The lands to the east of the Denney Drive
opposite the site are also owned by the applicant. These lands are planned for the location of
the stormwater management pond and sewage treatment and disposal systems.
The development was given Draft Approval in March of 2010. Draft Plan Conditions No. 3 and
26 require:
3. That the Developer will propose a sewage treatment facility which is acceptable to
the Municipality in terms of operation, maintenance and future cost to the taxpayers.
26. That prior to final approval, the Ministry of the Environment (MOE) must issue a
Certificate of Approval (C of A) for both the Stormwater Management Plan and works
and the Sanitary Treatment Facility.
Hutchinson Environmental Sciences Ltd. was retained by Marshall Homes to provide a
preliminary review of the feasibility of sewage effluent disposal options for the Marshall Baxter
Development. These will serve as guidance for development of the Planning Approvals and
Environmental Assessment process for the development.
This report presents preliminary screening of options that is based on discussions among the
study team, a site visit to the property and local receiving waters and a preconsultation meeting
held with staff of the Ontario Ministry of the Environment (MOE) Barrie office on Tuesday
November 23, 2010.

2.

Background and Study Area Description

The proposed Marshall Baxter Development is located north of the Hamlet of Baxter. The
property is presently used as cropland, generally potatoes. Residential development in the study
area consists of 124 homes located on Marshall Crescent, along Murphy Drive between Denney
Drive and the CPR tracks to the west and on Denney Drive just north of Murphy Drive (Figure
2). A public school is located on the east side of Denney Drive,. South of Murphy Drive. Sewage
service for the existing residences is provided by on-site septic systems and for the school by a
tile field.
The Nottawasaga River is located approximately 1 km to the east of the proposed development
and generally flows from south to north in this location (Figure 1). A drainage swale runs east
from the Marshall Crescent area for approximately 1 km to the Nottawasaga River. Although it
was dry when inspected on November 23, 2010, it is marked as a tributary in Figure 1 and so is
likely to flow at some times of the year. An unnamed tributary to the Nottawasaga River crosses
Hutchinson Environmental Sciences Ltd.
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Denney Drive ~ 1km north of the Marshall property and flows from the SW to the NE to the
Nottawasaga River.
The Nottawasaga River watershed is bounded by the Niagara escarpment to the west, the Oak
Ridges Moraine to the south, the Simcoe Uplands to the east and northeast and flows to
Georgian Bay at Wasaga Beach. The total watershed area is 3147 km2
(http://www.ourwatershed.ca/sgb/watersheds/nvca.php) and there are 9 subwatersheds.
The Baxter area is located in the “Middle Nottawasaga River” subwatershed, as defined by the
Nottawasaga Valley Conservation Authority (NVCA). This area contains the Simcoe uplands glacial deposits of silty sand. These areas are well drained and land use is primarily agricultural
(potato and sod farms). Water quality in this section of the Nottawasaga River is considered
“fair”. Tributaries are groundwater fed and the average baseflow total phosphorus concentration
in the river of 0.022 mg/L indicates little nutrient enrichment1. Average total suspended solids of
8.3 mg/L indicate moderate turbidity, the health of the benthic invertebrate community in the
river is considered moderate and E. coli counts indicate some bacterial pollution (NVCA 2007).
MOE policy, however, considers the Nottawasaga River is a Policy 2 receiver for total
phosphorus, as average concentrations exceed the Provincial Water Quality Objective of 0.03
mg/L for rivers. Policy 2 water bodies are managed such that: “Water quality which presently
does not meet the Provincial Water Quality Objectives shall not be degraded further and all
practical measures shall be taken to upgrade the water quality to the Objectives.” (MOE 19942).
Figure 1.

Proposed location of the Marshall Baxter Development shown in yellow.
Nottawasaga River is shown to the east of the property, an unnamed creek is
shown to the north and a drainage swale is shown south of Murphy Rd.

1

These data are taken from the “Middle Nottawasaga River 2007 Subwatershed Report Card” from the NVCA web site. Our own
analysis of more recent MOE water quality data (Section 4), shows that the river is nutrient enriched.
2
Ontario Ministry of the Environment. Water Management Policies Guidelines and Water Quality Objectives of the Ministry of
Environment and Energy, July 1994. ISBN 0-7778-8473-9 rev.
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Figure 2.

Existing subdivision south of the subject property and the swale connecting that
area to the Nottawasaga River.

Nottawasaga River
Marshall Property

Swale

Marshall Crescent Subdivision

In 2006, the Province of Ontario completed the “Intergovernmental Action Plan (IGAP) studies
for the Lake Simcoe and Nottawasaga watersheds. These studies consisted of a series of
environmental, engineering and planning reports intended to identify those areas best suited to
accommodate future growth on the basis of infrastructure and environmental sensitivity. A
model of water, phosphorus and sediment loading for each subwatershed of the Nottawasaga
River was completed in support of the IGAP study (Berger, 2006). The study concluded that
there was significant nutrient stress to the watershed and that, overall, a 46% reduction in
phosphorus loading was required to meet the Provincial Water Quality Objective (PWQO) of
0.03 mg/L of total phosphorus for all streams in the watershed. The study also acknowledged,
however, that many streams exhibited good water quality in spite of the model predictions. The
model has since been refined for the Lake Simcoe watershed (Berger 2010) but not for the
Nottawasaga. The IGAP study also considered the future growth predictions for the watershed
and concluded that “Under the committed growth scenario, phosphorus loads produced in

the Nottawasaga River watershed decrease by nearly 2% simply as a result of the
conversion of agricultural lands to urban land uses” and that additional reductions could be
achieved by use of Best Management Practices (BMPs) for agricultural areas and for future
urban growth.
The Baxter area was modelled as the “Lower Nottawasaga” subwatershed by Berger (2006).
Major land uses were 62% agriculture, 17% forest and 6% urban. Future conditions saw
agriculture reduced to 58% and urban increased to 10%. The model produced an estimate of
5308 kg/yr for phosphorus export from the subwatershed under current conditions. This would
be reduced by 379 kg/yr, to 4929 kg/yr, as a result of land use changes in the “committed
Hutchinson Environmental Sciences Ltd.
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growth” scenario. Implementation of BMPs for all land use practices in the “committed growth”
scenario would reduce the annual load to 4051 kg/yr (a reduction of 24% from the current
condition). The target of 4051 kg/yr was recommended as the future allocation of phosphorus
load from the Lower Nottawasaga subwatershed.

3.

Potential Receivers for Sewage Effluent

There are several potential solutions for the disposal of treated effluent from the proposed
Marshall Baxter development. These include:
·
·
·
·

Discharge to tile fields
Piping of effluent to the Angus WWTP
Lagoon storage followed by surface application of treated effluent in the form of spray
irrigation
Discharge of treated effluent directly to surface water (to the Nottawasaga River to the
east either directly or via the small unnamed creek to the north)

Any effluent disposal option must weigh aspects of feasibility and environmental impact. In this
case, the need to minimize nutrient loadings to the Nottawasaga River was raised as a concern
by the MOE at a meeting on November 23, 2010.
The calcareous soils and high volumes of shallow groundwater in this area would make
discharge of effluent to tile beds a less viable option for effluent disposal. Mounding of effluent
beneath the tile field would increase the amount of land required for disposal. In this
environment the potential for the movement of nutrient plumes towards the Nottawasaga River
are increased. Calcareous soils do not favour mineralization of phosphorus in the effluent
plume and increase the likelihood of phosphorus movement to surface water. Nitrate in the
effluent plume would normally need to meet MOE’s Reasonable Use criterion at the property
line to allow potable water takings downgradient. This is not considered a concern in this case
because these lands are outside of the Hamlet of Baxter and are not currently zoned for
residential use and are owned by the Marshalls and used for agriculture so that there is minimal
potential for potable use in the future.
The Angus WWTP was upgraded in 2006 and, although it is feasible to pipe effluent to Angus
for treatment and disposal, the plant capacity has been allocated to future growth within the
community itself and is not likely to be made available for Baxter (R. Groves, AECOM. pers.
comm. Nov. 23, 2010). The exact nature of these commitments should be verified.
Treatment and spray irrigation to crops was considered, in response to suggestions of the MOE.
Surface application of treated effluent is a feasible solution and MOE would provide full credit for
uptake of nutrients (nitrogen and phosphorus) into the crop. Spray irrigation would require a)
construction of a lagoon for storage during the non-irrigation season (~5 months) and resultant
public concerns of odour or mosquito breeding and West Nile virus, b) a long-term covenant
restricting any other uses of the irrigated land, c) restricting the crops grown to non-food crops.
This option is feasible but is not preferred.
Treatment of effluent to a very high quality with subsequent disposal directly to the Nottawasaga
River is feasible and has several benefits. First, modern day technology can produce effluent of
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very high quality and technologies that produce phosphorus concentrations of 0.03 – 0.05 mg/L
are feasible and available, though not yet fully accepted by the MOE. High level treatment
technology would decrease the incremental phosphorus load to the rover. Second, there is a
certainty with respect to calculating actual loads to the river that cannot be confirmed through
the use of either disposal to tile fields or through spray irrigation of effluent. Point sources are,
in this way, easier to manage than diffuse, non-point sources which tend to build upon
themselves in a manner that becomes difficult to control. This is especially true when managing
whole watersheds. Finally, effluent disposal to surface water is routine in Ontario and the
impacts well understood and, with appropriate treatment, not significant.
The outstanding concern with surface discharge, however, is that the Nottawasaga River is
considered as Policy 2 for total phosphorus. The MOE’s Policy 2 does allow for discharge to
Policy 2 waters under specific circumstances, as shown in the excerpt below from MOE (1994).

The subsequent sections of this report provide a feasibility assessment for disposal of treated
effluent to the Nottawasaga River surface water and shows how the discharge can be
accomplished to meet the Policy 2 requirement that the river “... not be degraded further and all
practical measures shall be taken to upgrade the water quality to the Objectives.” (MOE 1994).

4.

Assessment of Treated Effluent Discharge to the
Nottawasaga River

The feasibility of discharging effluent directly to the Nottawasaga River should focus primarily on
the impacts of adding phosphorus to the River, as the river is considered to be “Policy 2” for
total phosphorus. Should surface discharge be pursued as the preferred option, then a more
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detailed assimilation study would be required to assess the river’s response to other effluent
constituents and to set the required effluent limits for any Certificate of Approval for a new
discharge at the Baxter Development location.
The Ontario Ministry of the Environment maintains a Provincial Water Quality Monitoring
Network (PWQMN) station downstream of Alliston near Baxter (STN 03005702902). Data have
been collected from 2-5 times per year since 2002. Two samples (0.37 mg/L on May 28, 2009
and 0.593 mg/L on July 8 2004) exceeded two standard deviations above the mean value, likely
reflected contaminated samples and were therefore excluded from the data set presented in
Table 1. The data set is influenced by high concentrations of phosphorus that were generally
measured in the first half of the year (Table 2, Figure 4). Although the median concentration of
0.024 mg/L is less than the PWQO of 0.03 mg/L, the mean value of 0.031 mg/L and the 75 th
percentile value of 0.034 mg/L exceed the PWQO, indicating unacceptably high phosphorus
concentrations. The most recent phosphorus measurements therefore confirm that the
Nottawasaga River is Policy 2 for total phosphorus.
Table 1. Total phosphorus record for the Nottawasaga River at Baxter: 2002-2009.

2002-09-10

0.024

2007-04-03

0.056

2002-10-22

0.024

2007-05-07

0.014

0.024

2007-07-11

0.013

Annual Mean
2003-05-05

0.021

2003-06-10

0.104

2008-08-21

0.019

2003-07-08

0.025

2008-09-09

0.022

0.050

2008-10-22

0.010

2004-07-08

-

2008-10-27

0.012

2004-08-24

0.017

2008-11-24

0.027

Annual Mean

Annual Mean

0.017

Annual Mean

Annual Mean

0.028

0.018

2005-07-12

0.028

2009-04-21

0.055

2005-09-22

0.016

2009-05-28

-

2005-09-26

0.042

2009-06-04

0.035

0.029

2009-07-23

0.032

Annual Mean
2006-07-13

0.080

2006-08-15

0.015

2006-09-19

0.032

Annual Mean

0.042

Annual Mean

0.041

All Years
Mean

0.031

Median

0.024

75th Percentile

0.034

n=

23

There is an excellent long term stream flow record (1947 – 2008) for the Nottawasaga River at
Baxter and this record is shown as mean, maximum and minimum monthly discharges for the
period of record in Table 2 and Figure 3. Average monthly flow was 9.7 m3/sec and this ranged
from 61.5 m3/sec in April to 1.57 m3/sec in July.
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Table 2.

3

Average, maximum and minimum monthly and annual discharge (m /sec) for the
Nottawasaga River at Baxter for the period 1947-2008.

Month
1
2
3
4
5
6
7
8
9
10
11
12
Annual

Figure 3.

Mean
8.21
9.53
21.9
25.1
10.4
6.12
4.35
3.56
4.18
5.79
7.78
8.64
9.63

Maximum Minimum
31.0
2.62
29.9
2.7
41.2
5.77
61.5
8.28
32.2
3.56
26.7
2.12
16.7
1.57
8.55
1.71
17.8
1.77
45.8
2.14
21.6
2.64
26.3
3.15
61.5
1.57

Average, maximum and minimum monthly and annual discharge (m3/sec) for
the Nottawasaga River at Baxter for the period 1947-2008.

Nottawasaga River at Baxter: 1947-2008
Mean

Maximum

Minimum

70

Flow in m3/sec

60
50
40
30
20
10

0
Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.

Average annual phosphorus load for the Nottawasaga River at Baxter was calculated as 9483
kg/yr using the long term mean flow of 9.7 m3/sec and mean concentration of 0.031 mg/L. This
load should be considered as an approximation. Annual loadings would be more accurate if
calculated using monthly averages of flow and concentration but this was not possible because
of the lack of a complete monthly record of phosphorus concentrations (Table 1). The estimate
of annual load will be used, however, to assess the likely impact that changing loads will have
on the phosphorus concentrations in the River.
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Figure 4.

Measured phosphorus concentrations in the Nottawasaga River near
Baxter plotted against Julian date to show seasonal variation in
concentrations. Line represents exponential best fit curve.

Annual Patterns in Phosphorus Concentrations at Baxter
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4.1

Impact of Effluent Discharge on Phosphorus Concentrations in
the Nottawasaga River.

Although innovative technologies are reported to achieve effluent phosphorus concentrations as
low as 0.03 mg/L, the following assessment is based on effluent limits of 0.1 or 0.05 mg/L. The
calculations assume 3.2 persons in each of the 250 homes proposed, and a conservative per
capita effluent volume of 450 L/person/day. Total effluent volume is therefore:
250 dwellings x 3.2 persons/dwelling x 450L/capita/day = 360,000 L/day

Treatment to an average effluent concentrations of 0.1 mg/L would generate 13 kg of
phosphorus/year in the discharge and treatment to 0.05 mg/L would generate 6.6 kg/day.
The discharge would therefore increase phosphorus concentrations in the Nottawasaga River
by 0.042 µg/L at an effluent concentration of 0.1 mg/L; and by 0.021 µg/L at an effluent
concentration of 0.05 mg/, at the average river flow of 9.7 m3/sec.
13 kg/yr = 0.412 mg/sec = 0.000042mg/L = 0.042 µg/L or
6.6 kg/yr = 0.206 mg/sec – 0.000021 mg/L = 0.021 µg/L

These increases would not be measurable.
If the lowest observed monthly flow of 1.57 m3/sec is used for the calculations the discharge
from the Marshall subdivision would increase concentrations in the river by:
0.26 µg/L (0.00026 mg/L) at an average effluent concentration of 0.1 mg/L or
0.13 µg/L (0.00013 mg/L) at an average effluent concentration of 0.05 mg/L.

Similarly, these increases would not be measurable.
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4.1.1

Potential for Offsets

Although discharge of treated effluent from the Marshall subdivision would result in a nonmeasurable increase in phosphorus concentrations in the Nottawasaga River, the annual load in
the river would increase by 13 kg. There is a potential to offset this load and produce a net
increase in water quality, if existing homes that are currently serviced by on-site septic systems
were to be connected to the Marshall wastewater treatment plant.
There are 124 homes in the vicinity of Marshall Crescent and Murphy Road, ~1 km south of the
proposed Baxter development (Figure 2), as determined by a lot count made by HESL on
November 23, 2010. Sewage flows from the proposed Baxter subdivision are estimated on the
basis of 450 L/day for 3.2 persons per home. Use of this flow estimate for the 124 homes in
Baxter, and an average sewage phosphorus concentration of 8 mg/L (Medium strength sewage
– Metcalf and Eddy 19793) produces an annual load of 521 kg to the septic systems.
Much of this phosphorus may move towards the Nottawasaga River through a small swale that
connects the development to the Nottawasaga River (Figure 1 and Figure 2). The Marshall Cr.
Subdivision appears to have been built over top of this drainage feature. The Baxter area soils
are calcareous, and therefore have a lower affinity for binding phosphorus from septic effluent.
We have therefore assumed that 50% of the phosphorus generated each year in the subdivision
is mobile and will therefore migrate, over time, to the Nottawasaga River, producing an annual
load of 260 kg.
Therefore, if all of these dwellings on septics were connected to the treatment plant proposed
for the Marshall development there would be a net benefit of reduced load to the Nottawasaga
River. The 124 homes would add:
6.5 kg/yr if the effluent was treated to 0.1 mg/L for a net benefit of 253 kg/yr
3.3 kg/yr if the effluent was treated to 0.05 mg/L for a net benefit of 266 kg/yr
The total annual load to the Nottawasaga River from the new plant would therefore be:
(13 + 6.5) = 19.5 kg/yr if the effluent was treated to 0.1 mg/L, or
(6.6 + 3.3) = 10 kg/yr if the effluent was treated to 0.05 mg/L.
This offset would produce a net benefit of:
260 – 19.5 = 240 kg/yr if the effluent was treated to 0.1 mg/L, or
260 – 10 = 250 kg/yr if the effluent was treated to 0.05 mg/L
These reduced loads to the River, however, would have a small but measurable effect, reducing
the concentration in the river by ~ 1 µg/L (0.8 µg/L) at average flow of 9.7 m3/sec, and by 5 µg/L
at low flow of 1.57 m3/sec.
Partial connections to sewer would allow the development to achieve no net increase in
phosphorus loads to the river if only 4 homes that are currently on conventional septic systems
3

Wastewater Engineering, 1979. Treatment Disposal – Re-use----Metcalfe & Eddy Inc. Rev. by George Pchobahoglous---. Univ.
Calif. @Davis, 1979 McGraw Hill Inc.
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were connected i.e. (4*450*3.2*8*365)/1000000 = 16 kg/yr which exceeds the 13 kg load that
would be generated by the proposed Marshall development (13kg).
It would therefore be possible to meet a net zero steady state P load to the river, or a reduction,
with a staged hookup of homes that are currently on conventional septic systems. It may not be
practical to assume that all of the P generated by the existing subdivision is entering the
Nottawasaga River but assuming conservative 50% retention of P from existing systems this
would then require the initial hookup of about 8 homes. Considering that there are a total of 124
homes that could be eventually connected the net gain could be considerable and actually
manifest itself as a measurable reduction in the P concentrations in the Nottawasaga River.
HESL recommends that although the effects of this development are very small, there would be
a benefit to reducing the diffuse loads to the River by a staged reduction in the number of
homes connected to private sewage treatment through the treatment of sewage to a low
concentration (0.1 or .05 mg/L). It is therefore feasible to service the proposed Marshall
development with a package WWTP and discharge to the Nottawasaga River, and a very small
number of the existing homes that are currently on septic service, and achieve no net increase
in, or a decrease in, the annual phosphorus loading to the River.

4.2

Potential for Discharge to the Unnamed Creek to the North

HESL staff visited the proposed site for Marshall Developments in the hamlet of Baxter on the
20th and the 23rd of November 2010. The purpose of the visit was to examine the unnamed
tributary to the north of the proposed development to assess the feasibility of using this creek as
a site for effluent discharge.
The creek is a tributary of the Nottawasaga River. It flows generally from the SW to the NE in
an area that is to the North of the proposed development property (Figure 1). The creek
crosses Denney Road approximately 1 km from the north boundary of the proposed
development. There is evidence that this small creek receives substantial nutrient inputs either
from runoff or from crop drainage. Water quality samples collected on Nov 20 indicated a total
nitrogen concentration of 2.2 mg/L, and a total phosphorus concentration of 0.019 mg/L. The
nature of the flow and the area suggests that much of the creek flow is groundwater and it
appeared to be well shaded, with vegetated banks, and thus likely supports a good quality
aquatic community (Photo 1 and 2). HESL collected benthos samples from Baxter Creek and
have preserved these for future analysis if necessary.
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Photos 1 and 2. Unnamed Creek on November 20, 2010.

Creeks or rivers require sufficient discharge during their lowest flows to adequately dilute the
treated effluent to be suitable for surface water discharge, to avoid risks to aquatic life and to
minimize the consequences of an accidental bypass of partially treated sewage. A receiving
water flow of 10X the effluent flow is often used as a screening criterion for flow. The Marshall
development will generate ~4.2 L/sec of effluent (450 L/day*3.2 people/home*250
homes/86,400 sec/day). Therefore a minimum flow of 42 L/sec in the creek would meet the
need for 10X dilution.
On the November site visit HESL staff did not take discharge measurements but estimated
(based on cross section and velocity estimates) that this tributary was flowing at > 200 L/sec.
(the cross section at Baxter creek estimated on Nov 20 was 3m x 0.25m = 0.75m2. Velocity was
~ 0.3 to 0.8m/sec. This indicates ~200 L/sec as a minimum on that day.
Additional efforts to estimate flows at this location compared the tributary watershed area with
the larger watershed of the Nottawasaga River at Baxter. The Nottawasaga River at Baxter has
a 1180 km2 watershed and on Nov 20 discharge was 12 m3/sec (Environment Canada real time
data). Watershed of the unnamed creek is 1727 ha or 17.27 km2 (ratio is 1:0.015). The
prorated flow in Baxter Creek on Nov 20 would therefore be 12 x 0.015 = 180L/sec, very close
to the 200 L/sec estimated by HESL staff.
This flow on this date can be used to produce a rough estimate of low flows which must be
considered for effluent discharge. The Nottawasaga River was flowing at 12 m 3/sec on Nov 20
but the lowest flows in Aug-Sept of 2010 were 3.5 L sec. Therefore low flow in 2010 would have
been 30% of the Nov 20 flow. This would indicate a prorated (2010) low flow in the unnamed
creek of approximately 54 L/sec. These estimates do not reflect the 7Q20 flows that would be
required to formally assess the impacts of any discharge to the creek. Our preliminary analysis
indicates sufficient flow at this location to proceed with a regional flow assessment if this
location is considered for effluent discharge.
Although the creek would appear as a feasible receiver for treated effluent, it is approximately
the same distance as the Nottawasaga River from the proposed Marshall development and offer
no advantage over the river as a receiver. Treated effluent would represent a larger proportion
of creek flow than river flow and the creek would offer little additional assimilation. Discharge to

Hutchinson Environmental Sciences Ltd.
R17022011-J100062-feasibilityreport-final.docx

11

