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For Council to hear a presentation from EXP and to discuss options for addressing
the MOECC’s requirements for the Temagami North lagoon; and 
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To address matters in Closed Session as authorized by Section 239 of the Municipal
Act, 2001, as amended, which pertain to subsections (2)(b) Personal matters about
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or employee negotiations regarding personal matters and employment of
administrative personnel.
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adopted as presented / amended.

4. DECLARATION OF CONFLICT OR PECUNIARY INTEREST AND GENERAL
NATURE THEREOF

5. DELEGATIONS/ PRESENTATIONS
5.1 Presentation by EXP regarding Temagami North Lagoon 3

Draft Motion:
BE IT RESOLVED THAT the presentation by EXP regarding the Temagami North
Lagoon be received.

6. UNFINISHED BUSINESS
6.1 MOECC re May 25 deadline 24

Draft Motion:
BE IT RESOLVED THAT MOECC Council receive correspondence from the MOECC
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Draft Motion:
BE IT RESOVED THAT this Special Council meeting proceed in camera at          p.m., under
section 236 of the Municipal Act. 2001 as amended, in order to address matters pertaining to:
(2)(b) Personal matters about identifiable individuals, including municipal employees and
(2)(d) Labour relations or employee negotiations regarding personal matters and employment
of administrative personnel. 

8. ADJOURNMENT
Draft Motion:
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Temagami North 
Sewage 
Treatment Plant
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History

• May 25/15 ECA # 9498-9V7J5Y was issued to 
the town of Temagami.  The application for this 
ECA was prepared and applied for by the 
Engineering Group of OCWA.

• Under Item 12 of this ECA 

“ Installation of an Effluent Disinfection System, it stated”

Within eighteen (18) months of the issuance date of this approval, the Owner shall

submit an application to the Director for the installation of an effluent disinfection 

system for the Works along with a detailed design drawing, specifications and design 

calculations for the Proposed Works for approval by the Director.
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In OCWA’s reporting letter of September 23rd, 2015, they made several 
observations regarding the intention behind Condition 12 of the new 
ECA.

1. This condition  (12) was added to address the high E. Coli levels in the 
Lagoon effluent, especially during the winter season which was likely 
due to short-circuiting of the Lagoon

2. The installation of a disinfection system generally follows the MOECC 
policies to meet the Coli effluent limits consistently to minimize 
potential impact to the natural biota, drinking water and recreational 
use of the receiver. The installation of a disinfection system is also an 
expensive undertaking.

3. Further, we (OCWA) recommend the Municipality should apply for the 
Ontario Community Infrastructure Fund or Small Communities Fund for 
sludge removal at the Lagoon, which could potentially reduce short-
circuiting and aid the E. Coli issues.

4. They (OCWA) recommend the Municipality decide expeditiously how it 
intended to move forward with Condition 12 of the ECA taking into 
consideration that the preparation of the two reports will take time to 
complete.
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Mitigation of Item 12

• As a result of the direction given in the ECA, the 
Municipality directed OCWA to approach the 
Ministry and propose a study be conducted as to 
the impact on the receiver by the lagoon and if 
disinfection was required.

• Agreement was reached with the MOECC to 
conduct a Surface Water Impact Study and 
prepare a preliminary design brief to address the 
issue.
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• Report #1 - a detailed surface water impact 
assessment (dispersion modeling) of E. Coli 
to the receiving lake.

• Report #2 - a preliminary design brief of the 
existing sewage works which identifies 
potential causes of E. coli issues.

Following the advice of OCWA’s Engineering Group, The 
Municipality of Temagami issued RFP  PW-RFP-001-2016 to 
prospective consultants, to undertake and complete these 
assignments.

EXP was the successful proponent and the contract was 
awarded March 2017.
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Extension to Condition 12

• In Stefanos Habtom, of the MOECC, email of 
August 2015, he indicated that if more time 
was required, the proponent could request an 
extension of the eighteen (18) months 
provided under Condition 12 of the ECA.

• As part of EXP’s assignment, application was 
made an extension of the requirement date 
was adjusted to May 25, 2018. (ECA # 1975-
AN3RZW) dated June 21, 2017

6

Page 8 of 73



New ECA

• On June 21/17 a new ECA #1975-AN3RZW, 
applied for by EXP, on behalf of the Municipality, 
was issued.

• Under Item 13 of the new ECA 

“ Installation of an Effluent Disinfection System, it stated”

Before May 25, 2018, the Owner shall submit an application to the Director for the 

installation of an effluent disinfection system for the Works along with a detailed 

design drawing, specifications and design calculations for the Proposed Works for 

approval by the Director.
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Report #1
Surface Water Impact Study

• Sampling was initiated in May 2017 and was 
completed in August 2017

• Sample results indicated the lagoon was having 
an effect on Net Lake

• Report was completed and delivered to the 
Municipality and the MOECC.

• This finding brought Item 13 back in play.
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OCIF Application

• OCIF criteria indicated funding was available to 
the Town of Temagami with applications required 
to be submitted by September 27th, 2017.

• Following the recommendation in OCWA’s 
Reporting Letter, an OCIF Application was 
submitted to the funding agency.  Part of the 
application was the SWIS report (Report #1), 
Sewage Treatment Plant Proposal & Drawings 
(Report #2) 

• Funding for the project was denied. 
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Issues Surrounding Disinfection 
of the Existing Facility

• There is no footprint for construction of a 
disinfection facility nor any way to bypass 
the lagoon during construction.

• The lagoon would need to be dredged. 

• In order to take the lagoon off line to 
dredge, it may require portable treatment 
equipment as well as significant 
temporary structural changes.  
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Estimated Costs for Lagoon 
Rehabilitation and Disinfection

• Lagoon sludge removal with on site storage 
(Geotubes) approximately $1M

• Preparation for new discharge structure 
approximately $0.5M (sheet piling or a berm 
constructed into lagoon)

• UV disinfection approximately $0.4M (close 
vessel UV units (2))

• New blower building with upgrades MCC and 
ferric sulphate storage approximately $0.4M

• Engineering, Contract Administration, Site 
Supervision and ECA application $0.15M

• Total estimated costs:  $2.45M
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Temagami North 
Waste Water 
Treatment Plant 
Proposal
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Rationale for Full Treatment

• Full treatment would comply with the intent of 
the new ECA issued June 21st, 2017.

• Remove the present requirement for ferric 
addition, including all controls and 
appurtenances (pH Control)

• Ensure the effluent discharge from the works 
into Net Lake meets the Ministry’s effluent 
quality requirements.
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Proposed Solution
Rotating Biological Contactor

• Biofilms, which are biological growths, become 
attached to the discs and assimilate the organic 
materials in the wastewater.

• Aeration is provided by the rotating action, which 
exposes the media to the air after contacting them 
with the wastewater, facilitating the degradation of 
the pollutants being removed. The degree of 
wastewater treatment is related to the amount of 
media surface area and the quality and volume of 
the inflowing wastewater.
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Proposed Solution

• RBC (Rotating Biological Contactor)
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Facility Components

• A building to house the RBC’s

• Bar screens and grit channels for primary 
treatment

• RBC units

• Clarifier

• Polishing pond (existing)

• Open Channel UV disinfection

• Discharge structure
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Installation Representation
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EXP’S Concerns

20

�Timelines are too tight to meet the May 25, 2018 deadline

�There is no simple solution

�The MOECC does not appear to be receptive to an 

extension to the time line
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Questions?
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Elaine Gunnell

From: Duquette, Lori (MOECC) <Lori.Duquette@ontario.ca>

Sent: Thursday, March 1, 2018 10:13 AM

To: Elaine Gunnell; Patrick Cormier

Cc: Michael Del Monte; Shawn Sadler

Subject: Temagami North Lagoon - Condition 12 of ECA requirements

Attachments: Temagami North Lagoon ECA 1975-AN3RZW.pdf; NWL-01601031 Temagami North 

Lagoon surface water impact summary report FINAL.pdf; Ministry's Technical Support 

Temagami North Lagoon Exp study 2017 comments.pdf

Elaine and Patrick, 
 
As you may be aware Exp Services Inc. sent the Ministry the Surface Water Impact Assessment of the 
Temagami North Lagoon in December 2017 as part of actions required by Environmental Assessment and 
Permissions Division in lieu of compliance with condition 13 of ECA # 1975-AN3RZW.  The study has been 
reviewed by the Norther Region Technical Support Section.  Attached is a memo identifying their assessment 
of the report and recommended actions. 
 
Condition 13 of ECA # 1975-AN3RZW for the Temagami North Lagoons requires the following actions: 
 
Before May 25,2018, the Owner shall submit an application to the Director for the installation of an effluent 
disinfection system for the Works along with a detailed design drawings, specifications and design calculations 
for the Proposed Works for approval by the Director. 
 
However, Environmental Assessment and Permissions Division has permitted the municipality to do the 
following in lieu of simply complying with the actions required by condition 13 of the ECA: 

1. complete a surface impact assessment study of the receiving surface water; 
2. submit the study to Tech Support for review and recommendations 
3. Before the deadline in condition 13 (i.e.  May 25, 2018), submit an application to Environmental 

Assessment and Permissions Division for amendment of the existing ECA including: 
a) the Tech Support review and recommendations; 
b) detailed design brief of the existing sewage works; and 
c)  design specification for an effluent disinfection system if required based on the completed 

study. 
 
As the completion of the surface water assessment and submission of the report to the Ministry for review by 
the North Region Technical Support Section were the first two steps in the actions required to be completed, 
the municipality must ensure that all of the actions required by item 3 noted above are completed prior to the 
ECA deadline of May 25, 2018. 
 
Please do not hesitate to contact me if you have any questions. 
 
Regards,   

 
Lori Duquette, Water Inspector/Provincial Officer Badge # 812 | Drinking Water and Environmental Compliance 

Division – North Bay Office | Ontario Ministry of the Environment and Climate Change| 191 Booth Road, Unit 16 & 17, 

North Bay, Ontario, P1A 4K3  | ph: 705-495-3804 or 1-800-609-5553 | fax: 705-497-6866 |lori.duquette@ontario.ca 
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Ministry of the Environment 
and Climate Change 
 
 
199 Larch Street 
Suite 1201 
Sudbury ON  P3E 5P9 
Tel.:  (705) 564-3205 
Fax:  (705) 564-4180 

 
Ministère de l’Environnement et de 
l’Action en matière de changement 
climatique 
 
199, rue Larch 
Bureau 1201 
Sudbury ON  P3E 5P9 
Tél. :     (705) 564-3205 
Téléc.:  (705) 564-4180 

 

 
 
 
January 19th 2018 
 
 
 
M E M O R A N D U M 
 
 
 
TO:  Lori Duquette, Senior Environmental Officer, North Bay Office 
 
FROM: Rod Sein, Surface Water Specialist, Northern Region  
 
RE:  North Temagami Lagoon EXP 2017 study Net Lake 
 
 
This memo addresses the October 26th, 2017 Surface Water Impact Assessment-
Temagami North Lagoon final report prepared by exp Services Inc.  The exp report was 
requested by MOECC to support the request of the Municipality to remove condition 12 
of the ECA regarding the installation of an E. coli disinfection system for treatment of the 
final effluent prior to discharge into Net Lake. E.coli disinfection is generally not required 
in properly operating lagoon systems. The 2008 Sewage Design Guideline document 
recommends two criteria for E.coli counts in final effluent. The monthly geometric mean 
counts should not exceed 200 organisms per 100mL in any STP discharge. This may 
be relaxed if the effluent is shown to cause no “adverse effects on downstream 
beneficial water uses.” In the case where there is combined sewage overflows, and 
“where the sewage discharge affects swimming and bathing beaches and other areas 
where there a health concerns” the effluent must be disinfected and counts cannot 
exceed 1000 organisms per 100 mL. The PWQO for E.coli is 100 organisms per 
100mL. 
 
Background 
 
The ECA specifies monthly sampling for E.coli in the final effluent. Prior to 2006, more 
than one sample was collected enabling a geometric mean to be calculated. In 2011, 
extremely elevated E. coli counts were measured in the final effluent during the winter 
months, (January-April). In years preceding and after 2011, E. coli counts of this 
magnitude were sporadic in nature however counts did exceed 1000 organisms per 100 
mL 12X and over 200 organisms per 100mL 40X. Elevated counts were mostly 
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observed during the winter months. Counts of this magnitude strongly suggest that the 
lagoon is not operating properly.  
 

Jan. 2006 38,000
Jan. 2011 83,200
Feb. 2011 220,000
Mar. 2011 70,000
Apr. 2011 60,000
Jan. 2012 2,400
Feb. 2013 19,400
Jan. 2014 1,600
Jan.2017 5600
Mar.2017 2700
Dec.2017 2700

 
The effluent discharges into Net Lake which is a recreational water body.  
 
In addition to reviewing the exp report, I examined lagoon E. coli data for the period 
2002-2017 in conjunction with weather data from the closest station located at Earlton 
airport. 
 
Receiving waters 
 
Net Lake (759 ha., mean depth 8.1m maximum depth 42.7m) has two main basins, 
west and east that are separated by a narrows. There is a public beach in the east 
basin as well as a municipal drinking water intake.  The intake is located approximately 
500m north of the lagoon’s outfall. Both of these features are upstream of the lagoon’s 
discharge as the lake flows in a southwesterly direction into Cassels Lake. The exp 
study was requested so that the impact of the lagoon’s effluent on Net Lake could be 
determined. The following comments pertain to the report and address the conclusions 
and recommendations contained therein. 
 

1. A total of 15 discrete sites within Net Lake were sampled by exp staff during the 
months of May-August 2017. One water sample was collected at each site. E.coli 
counts were all well below PWQO. The highest count (53 organisms per 100mL) 
was found at a background location located in the narrows between the two 
basins of the lake. 
 

2. A model (WASP 8) was used to simulate E.coli dispersion from the outfall by 
using a conservative tracer. This is a commonly used approach. The results of 
the model were somewhat predictive of nearfield counts but did not accurately 
predict bacteria counts in the background station. 
 

3. No in situ monitoring was used to supplement the model therefore there is 
uncertainty as to the behavior of the outfall plume from the lagoons.  
 

4. E.coli counts from May-August were very low (5 organisms per 100mL). Since 
there is only one data point from the lagoon E.coli variability is unknown. If 
counts remained low throughout May-August then the higher counts observed 
upstream at background station 2 are likely from another source as mentioned. 
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5. Since the high effluent counts typically occur in the winter, the only sector of the 
population that may be at risk would be ice-fishers in the near field of the outfall. 
However this would have to involve both the presence of high E. coli counts in 
the lake water as well as the consumption of this contaminated raw lake water. 
Since no winter sampling has occurred when the E. coli counts were highest 
(>1000) the impact of these high counts on Net Lake remains unknown.  
 

 
6. In my analysis of the E.coli and weather data, I discovered a positive correlation 

between summer total precipitation and winter E. coli counts.  This does provide 
some insight into the sporadic nature of the elevated counts (years with more 
summer rain may lead to higher E. coli in the winter…less rain lower counts). It 
may suggest that short circuiting of the effluent is occurring, but there are 
certainly other factors, both physical and environmental that may contribute to 
the high variability observed in E.coli counts e.g.  Ice cover, snowfall, runoff. 
 

7. Based on my assessment of the historic data from the municipality, the lagoon 
cannot consistently produce E. coli counts that are within provincial guidelines 
during the winter months. As discussed above the reasons may be related to 
summer rainfall and effluent short circuiting. 

 
 

 
Recommendations 
 
 

1. Since short circuiting of the effluent may be occurring, an assessment of the 
lagoons is necessary. Dredging maybe required to provide better mixing and 
more detention time of the effluent. 
 

2. I would like to see an increase the monitoring frequency of E. coli to weekly so 
that bacterial variability can be assessed.  
 

3. Since the highest E. coli counts occur in the winter months, winter monitoring of 
conditions under the ice would help to assess bacterial water quality near the 
lagoon outfall.  
 

4. Use of in situ techniques to map outfall dispersion would be beneficial (e.g. dye 
study). 

 
 
Rod Sein 

 
 
RS/rs/  
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Surface Water Impact Assessment – Temagami North Lagoon 
 
 
 
 

Type of Document: 
Final Report 
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Client: Municipality of Temagami. 
Date October 26, 2017:  

 

Legal Notification 
 
This proposal is CONFIDENTIAL INFORMATION and the PROPERTY of exp Services Inc. until such time as an 
agreement for the services/system outlined herein has been completed with the prospective customer and/or 
recipient to whom it is specifically addressed.  Customer/Recipient may only disclose or indirectly cause disclosure of 
the CONFIDENTIAL INFORMATION to its directors, officers, employees, or consultants necessary for the limited 
purpose of evaluating the proposal for the specific project identified, provided that, before such disclosure, each such 
director, officer, employee, or consultant is made aware of and agrees to the CONFIDENTIAL NATURE and limited 
use of the proposal and its contents. 
 
Customer/Recipient may use the CONFIDENTIAL INFORMATION for the limited purpose of developing and 
understanding the project with exp Services Inc. and for no other purpose whatsoever. 
 
Disclosure of the CONFIDENTIAL INFORMATION to Customer/Recipient shall not be construed in any way 
whatsoever as granting to Customer/Recipient a license or any other right in the CONFIDENTIAL INFORMATION. 
 
Contents of this document are not to be used in any way detrimental to the interests of exp Services Inc., and it is 
not to be reproduced in whole or in part without the Company's prior permission.  In the event that this proposal is 
not accepted, all copies are to be returned to exp Services Inc. within 30 days of the date of rejection of this 
proposal.  Thereafter, Customer/Recipient shall maintain in confidence all the CONFIDENTIAL INFORMATION and 
shall cease all use of the CONFIDENTIAL INFORMATION. 
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1 Introduction 

Exp Services Inc. (exp) was retained by the Municipality of Temagami (“the Municipality”) to provide a detailed 
surface water assessment report of E. coli from the Temagami North Lagoon to the receiving lake (Net Lake).  The 
report is required to address the potential removal of Condition 12 of the Temagami North Lagoon’s Environmental 
Compliance Approval (“ECA”), which stipulates the installation of a disinfection system for the sewage works.  

The surface water impact assessment was based on surface water quality monitoring and dispersion modelling. 

2 Scope of Investigation 

The following was undertaken to complete the scope of work for this project: 

 Data Review and Consultation 

Exp attended meetings in person or vie telephone. Meeting participants included Municipality personnel and 
personnel from the Ministry of Environment and Climate Change (MOECC).  The objective of the meeting was to 
establish information requirements and expectations of the MOECC and to gather information for the study.  

Exp reviewed the following information on the Temagami North Lagoon and Net Lake, as provided by the 
Municipality and other sources: 

• Amended Environmental Compliance Approval Number 9498-9V7J5Y for the Temagami North Lagoon.  

• Effluent discharge sample data from the Temagami North Lagoon.  

• A preliminary E. coli dispersion estimation from Ontario Clean Water Agency (OCWA). 

• A letter from OCWA dated September 23, 2015 concerning Condition 12 of the ECA. 

• Net Lake mean level and flow data for hydat stations 02DC010 and 02JE028 from Environment Canada 
data. 

• Net Lake Broad-scale Fisheries Monitoring Bulletin from Ontario Ministry of Natural Resources and 
Forestry (ONRF), generated March 4, 2016. 

• Net Lake bathymetry map by ONRF, generated from survey data obtained August 1970. 

• Net Creek Dam compliance monitoring graph, 2014. From Matabitchuan River Water Management Plan 
Standing Advisory Committee 2014 Annual Report. 

• Temagami North Drinking Water System 2015 Annual/Summary Report by OCWA. 

 Surface Water Monitoring 

Exp conducted a surface water monitoring program of Net Lake in the vicinity of the Temagami North lagoon. A total 
of six surface water monitoring locations were established in Net Lake. Drawing 1 shows the surface water 
monitoring locations, which included two background monitoring locations upstream of the lagoon (Background-1 
and Background-2), a station at the location of Temagami North drinking water system intake, (DW) a station 
adjacent to the lagoon outlet (Lagoon), a station in the central part of east Net Lake downstream of the lagoon (NL), 
and a station in Outlet Bay upstream of the Net Creek Dam outflow (OB). 

Exp conducted monitoring on May 4, June 15, July 13 and August 9, 2017. Field monitoring included measurements 
of water temperature, dissolved oxygen and conductivity at each monitoring station.  Water samples were collected 
at either one, two or three depth intervals at each station (depending on water depth):  1 m below water surface, 3 m 
below water surface and 1 m above lake bottom.  The samples were collected using a Van Dorn sampler. 
The water samples were submitted to AGAT Laboratories for analysis of E. coli, total phosphorus 
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Date October 26, 2017:  

 

and pH. Information on sampling locations and specifications are provided in Table 2.1.  Field measurements and 
analytical results are provided in Appendix B. 

 Preparation of Dispersion Model 

Exp developed a preliminary dispersion model for the Temagami North Lagoon outflow into Net Lake.  

For the numerical dispersion model, the US-EPA Water Quality Analysis Simulation Program (WASP) was used. 
Exp used the WASP8 version. This model is a dynamic compartment-modeling program for aquatic systems which 
allows for investigation of 1, 2, and 3 dimensional systems and a number of pollutant types. WASP allowing for time 
varying processes of advection, dispersion, point and diffuse mass loading and boundary exchange. WASP8 has a 
pre-processor, a data processor, and a graphical post-processor that enable the modeler to run WASP and evaluate 
model results both numerically and graphically.  

The WASP8 system consists of two stand-alone computer programs, DYNHYD5 and WASP8. The hydrodynamics 
program, DYNHYD5, simulates the movement of water while the water quality program, WASP6, simulates the 
movement and interaction of pollutants within the water. The basic principle of both the hydrodynamics and water-
quality program is the conservation of mass. The water volume and water-quality constituent masses being studied 
are tracked and accounted for over time and space using a series of mass balancing equations. The hydrodynamics 
program also conserves momentum, or energy, throughout time and space. 

For Temagami North Lagoon outflow to Net Lake, exp used WASP8’s Advanced Toxicant model type with Euler 
solution for fluid flow. A conservative “Tracer Solid” was used to simulate the dispersion of e. coli. We selected the 
Kinematic Wave hydrodynamic flow option to simulate advective flow. Kinematic Wave simulated one-dimensional 
flow wave propagation and resulting variations in flow, depths and velocities for the model system. A total of seven 
(7) segments were constructed; however, one segment (N.Net Lake) was not incorporated into the flow simulation. 
Three flow systems were incorporated into the model, including Main Flow from the west and northwest parts of Net 
Lake, North Flow from the northeast section of Net Lake and Lagoon, which simulated lagoon outflow into Net Lake. 
Outflow for the model was established at a boundary at the Downstream segment.   

The model was run for the time interval between January 15, 2014 and July 15, 2016. Net Lake outflow input data for 
this time period was bases on Environment Canada measurements at the Net Creek Dam HYDAT station.  
Temagami North Lagoon outflow and E. coli. input data for this time period was based on data provided by the 
Municipality.  

A schematic of the model segments and input parameters for the WASP8 model are provided in Appendix C. 

3 Findings 

 Net Lake Hydrology and Lagoon Outflow 

Net Lake is part of the Matabitchuan River System, which is controlled due to the presence of the Ontario Power 
Generation Inc. Matabitchuan Generating Station. The Matabitchuan River Water Management Plan dictates 
operational plans and activities, including control and monitoring at the three dams: the Net Lake Dam, the North 
Milne Dam and the Rabbit Lake Dam. 

MNRF (2016) state that Net Lake has a surface area of 759 hectares, a maximum depth of 42.7 m and an average 
depth of 8.1 m. Net Lake has a large catchment, with numerous streams discharging into the north, west and south 
sides of the lake.  Outflow is at the southeast end of Net Lake into Net Creek, which is controlled by the Net Creek 
Dam. The Matabitchuan River Water Management Plan dictates that the Net Creek Dam control the water level at a 
maximum of 297.05 m above mean sea level (asl), a minimum of 295.30 m asl between the fall and spring and a 
summer minimum of 296.16 m asl. Net Creek discharges to Cassels Lake approximately 500 m downstream of 
the Net Creek Dam. 
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Between 2010 and 2015, average outflow at the Net Creek Dam was just under 5 cubic metres per second (m3/s). 
During this period, the minimum monthly average flow was 0.25 m3/s and the maximum monthly average flow was 
26.6 m3/s. Seasonal high flows were in the spring and seasonal low flows were in the summer. 

The Temagami North Lagoon outflows to the south-central part of Net Lake, approximately 600 m east of the 
Highway 11 bridge.  The lagoon is downstream of the west and northwest parts of Net Lake, and upstream of the 
northeast and east parts of Net Lake. The lagoon is approximately 5 km upstream of the Net Creek Dam. 

Between 2010 and 2016, average outflow at the Temagami North Lagoon was 0.0036 m3/s. During this period, the 
minimum monthly average flow was 0 m3/s and the maximum monthly average flow was 0.024 m3/s. Seasonal high 
flows were in the winter and seasonal low flows were in the fall.  

Between 2010 and 2016, the average E. coli. level in the Temagami North Lagoon effluent was 5,500 cfu/100 mL. 
However, this average appears to be skewed by unusually high levels in the winter and spring of 2011. When these 
levels are removed from the dataset, the average E. coli. level in the Temagami North Lagoon effluent was 457 
cfu/100 mL. During this period, the minimum monthly average E. coli. level effluent was 5 cfu/100 mL and the 
maximum monthly average E. coli. level effluent was 220,000 cfu/100 mL. Seasonal high e. coli. Levels were in the 
winter and seasonal low E. coli levels were in the summer. 

The Temagami North Drinking Water System’s facilities are located approximately 0.3 km north of the lagoon.  The 
water intake for the drinking water system is located in the northeast part of Net Lake, approximately 0.5 km 
upstream of the lagoon outflow point. OCWA (2016) stated that the intake is located 10 m below the low water level 
of the lake. The system is approved for the taking of water at a maximum of 460 m3/day and a maximum rate of 456 
L/minute. E. coli. was not detected in a total of fifty-two (52) raw water samples from the drinking water system in 
2015. 

 Surface Water Monitoring Results 

Analytical results and field measurements for the Net Lake surface water monitoring are provided in Appendix B. 
Analytical results for E. coli, total phosphorus and pH are presented graphically in Figures B.1 and B.2. 

E. coli. was detected in the water samples immediately downstream of the Temagami North Lagoon outflow. The 
Lagoon-S, Lagoon-M and Lagoon-D stations detected E. coli at least once in the four sampling events.  

However, E. coli was also detected consistently in the samples from Background-2, which is located approximately 
500 m west (and supposedly upstream) of the lagoon. Additionally, E. coli. was detected in water samples from all 
locations (except the NL location) in the August 9 water samples. This included the highest E. coli level – 53 CFU/mL 
in the deep sample from Background 2. This results appears to be anomalous. 

Total phosphorus generally ranged between 0.005 mg/L and 0.015 mg/L in the water samples, with no apparent 
pattern related to the lagoon outflow.  The highest total phosphorus level of 0.029 mg/L was recorded in the June 15 
sample from Background-2S. 

The pH levels generally ranged between 7.10 and 7.60 in the water samples, with no apparent pattern related to the 
lagoon outflow.  The highest pH level of 7.68 was recorded in the June 15 sample from OB-D and the lowest pH 
level of 6.51 was recorded in the May 4 sample from Background-2S. 

 Dispersion Model Output 

As described in Section 2.3, a conservative tracer was used to simulate the dispersion of e. coli. in the WASP8 
model. The tracer was loaded to the Lagoon model segment based on monthly average E. coli concentrations in raw 
effluent and lagoon outflows from 2014 to 2016.  Output from the WASP8 model is provided in Appendix C.  The 
modelled tracer concentrations in the Lagoon, CentralNetLake, Downstream and Upstream segments are 
shown graphically in Figure C.1 to Figure C.4. 
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The model output showed tracer concentration in the Lagoon segment fluctuating between 0.1 mg/L and 9.5 mg/L. 
The Upstream model segment showed the tracer to essentially be not be present (consistently <0.2 mg/L).  Further 
downstream from the Lagoon tracer loadings, the model segment CentralNetLake showed the tracer to fluctuate 
between 0.1 mg/L and 1.75 mg/L.  In the Downstream segment, the tracer fluctuated between 0.1 mg/L and 1.6 
mg/L. 

4 Summary and Discussion  

The findings of this study indicate that the Temagami North Lagoon is discharging to Net Lake, and that the 
dispersion of effluent appears to be influenced by a complex hydrodynamic system. 

Data on the Temagami North Lagoon show that average outflow was 0.0036 m3/s between 2010 and 2016, ranging 
between 0 and the maximum monthly average flow was 0.024 m3/s. Seasonal high flows were in the winter and 
seasonal low flows were in the fall. During this time period, the average E. coli. level in raw effluent was 5,500 
cfu/100 mL ranging between a minimum monthly average of 5 cfu/100 mL and a maximum monthly average of 
220,000 cfu/100 mL. Seasonal high e. coli. levels were in the winter and seasonal low E. coli levels were in the 
summer. 

Water quality monitoring in May, June, July and August 2017 showed E. coli. consistently detected in samples 
closest to the Lagoon outflow.  However, E. coli was also consistently detected in samples from the Background-2 
station, which was 500 m west (and technically upstream) of the lagoon outflow.  E. coli was also detected in multiple 
locations in the August samples, including stations in northeast Net Lake (again, technically upstream of the lagoon 
outflow). 

Utilizing the US-EPA WASP8 modeller, a dispersion model for Net Lake downstream of the lagoon was constructed. 
A conservative tracer was used to simulate E. coli dispersion. The model showed a dispersion pattern that had tracer 
concentration fluctuating between 0.1 mg/L and 9.5 mg/L immediately downstream of the lagoon outflow, fluctuating 
between 0.1 mg/L and 1.75 mg/L in the central segment of the model and fluctuating between 0.1 mg/L and 1.6 mg/L 
in the downstream boundary segment of the model. 

The WASP8 model output showed tracer concentration fluctuation (between 0.1 mg/L and 9.5 mg/L) in the Lagoon 
segment. These results are somewhat similar to the E. coli. fluctuations in the water samples from the Lagoon 
monitoring station on Net Lake (“non-detect” to 10 CFU/100 mL).  

However, model outputs for other segments do not correlate with the 2017 water quality monitoring results from Net 
Lake, including the persistence presence of E. coli. in Background-2 samples, the detection of E. coli. in the 
northeast part of Net Lake (Background-1 and DW stations) and the high E. coli. count in the August sample from the 
west end of Net Lake. These results suggest that other potential sources of E. coli. may be contributing to water 
quality in Net Lake.  However, the E. coli levels at the Background-2 station may also be attributable to eddies, 
backflow, calm-water dispersion or other hydrodynamic patterns in Net Lake.  It is possible that the Temagami North 
lagoon may be the source of E. coli at Background-2. 
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5 Conclusions 

The preliminary findings indicate that outflow from the Temagami North Lagoon is impacting Net Lake and E. coli. is 
being dispersed downstream of the lagoon.   

A more rigorous study, including a more detailed field monitoring program, is required to characterize the 
hydrodynamics of Net Lake downstream of the lagoon.  This characterization is necessary in order to properly 
simulate the dispersion of E. coli. in Net Lake. 

Yours truly, 

 

exp Services Inc. 
 
 

 
 

 

Perry Sarvas, P.Geo.  
Senior Hydrogeologist 
Earth & Environmental  
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Appendix A – Drawings 
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Analytical results from Net Lake monitoring stations, May to August 2017

Sample Description
Background-

1S

Background-

1B

Background-

2S

Background-

2B DW-S DW-M DW-D Lagoon-S Lagoon-M Lagoon-D

Escherichia coli  (CFU/100 mL)

May 4, 2017 - - 2 ND ND ND ND 2 - 4

June 15, 2017 ND ND 4 2 ND ND ND 10 - 10

July 13, 2017 1 ND 1 4 ND ND ND ND ND ND

August 9, 2017 2 ND 14 53 3 1 ND 2 1 ND

Total Phosphorus (mg/L)

May 4, 2017 - - 0.010 0.010 0.010 0.011 0.011 0.008 - 0.012

June 15, 2017 0.007 0.018 0.029 0.010 0.010 0.009 0.009 0.013 - 0.013

July 13, 2017 0.008 0.008 0.007 0.008 <0.006 0.008 0.008 0.007 0.008 0.006

August 9, 2017 0.010 0.012 0.013 0.018 0.011 0.010 0.016 0.009 0.010 0.012

pH

May 4, 2017 - - 6.51 7.01 7.23 7.28 7.28 7.26 - 7.27

June 15, 2017 7.25 7.63 7.54 7.56 7.67 7.66 7.62 7.64 - 7.63

July 13, 2017 7.14 7.11 7.07 7.07 7.12 7.11 7.13 7.12 7.11 7.13

August 9, 2017 7.42 7.52 7.41 7.49 7.49 7.48 7.41 7.48 7.49 7.40

Sample Description NL-S NL-M NL-D OB-S OB-D

Escherichia coli  (CFU/100 mL)

May 4, 2017 ND ND ND ND ND

June 15, 2017 ND ND ND ND ND

July 13, 2017 1 ND ND ND 1

August 9, 2017 ND ND ND 1 11

Total Phosphorus (mg/L)

May 4, 2017 0.012 0.010 0.010 0.011 0.016

June 15, 2017 0.010 0.012 0.010 0.012 0.010

July 13, 2017 0.010 <0.006 0.008 <0.006 <0.006

August 9, 2017 0.011 <0.006 0.009 0.01 0.014

pH

May 4, 2017 7.29 7.30 7.30 7.33 7.29

June 15, 2017 7.65 7.62 7.63 7.67 7.68

July 13, 2017 7.13 7.10 7.11 7.19 7.24

August 9, 2017 7.48 7.49 7.42 7.53 7.52
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Field monitoring results at Net Lake monitoring stations, May to August 2017

Sample Description
Background-

1S

Background-

1B

Background-

2S

Background-

2B DW-S DW-M DW-D Lagoon-S Lagoon-M Lagoon-D

Temperature  (
o
C)

May 4, 2017 - - 6.00 - 6.00 4.20 4.20 5.70 - 5.70

June 15, 2017 - - - - - - - - - -

July 13, 2017 20.80 - 20.90 21.00 21.00 20.80 - 21.30 21.30 -

August 9, 2017 20.20 19.80 21.30 19.60 21.00 8.50 - 21.40 8.70 -

Dissolved Oxygen (mg/L)

May 4, 2017 - - 11.01 - 13.60 1.97 0.79 11.80 - 11.68

June 15, 2017 - - - - - - - - - -

July 13, 2017 10.10 - 8.10 8.10 10.20 6.00 - 11.10 9.20 -

August 9, 2017 6.80 7.20 7.50 7.00 7.40 7.80 - 8.00 8.80 -

Conductivity (S/cm)

May 4, 2017 - - 0.00 - 0.00 0.00 0.00 0.00 - 0.00

June 15, 2017 - - - - - - - - - -

July 13, 2017 0.07 - 0.05 0.05 0.08 0.07 - 0.06 0.06 -

August 9, 2017 0.08 0.08 0.22 0.21 0.07 0.05 - 0.23 0.15 -

Sample Description NL-S NL-M NL-D OB-S OB-D

Temperature  (
o
C)

May 4, 2017 5.20 4.20 3.80 5.30 5.20

June 15, 2017 - - - - -

July 13, 2017 21.40 16.60 - 21.60 20.60

August 9, 2017 20.70 9.60 - 20.90 19.60

Dissolved Oxygen (mg/L)

May 4, 2017 11.64 11.17 11.10 14.22 5.60

June 15, 2017 - - - - -

July 13, 2017 10.20 8.00 - 10.20 7.80

August 9, 2017 7.80 7.80 - 7.60 5.40

Conductivity (S/cm)

May 4, 2017 0.00 0.00 0.00 0.00 0.00

June 15, 2017 - - - - -

July 13, 2017 0.07 0.06 - 0.08 0.09

August 9, 2017 0.10 0.12 - 0.11 0.10
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Figure B.1. E. coli levels in Net Lake monitoring stations, May to August 2017
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Figure B.2. Total Phosphorus and pH levels in Net Lake monitoring stations, May to August 2017
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Appendix C – 
WASP8 Model Input and Output 
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Figure C.1. WASP 8 Model Output

Tracer concentration in Lagoon segment, 2014 - 2016

Figure C.2. WASP 8 Model Output

Tracer concentration in CentalNetLake segment, 2014 - 2016
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Figure C.3. WASP 8 Model Output

Tracer concentration in Downstream segment, 2014 - 2016

Figure C.4. WASP 8 Model Output

Tracer concentration in Upstream segment, 2014 - 2016
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Net Lake WASP8 Model Input Parameters

System Variable Model Input
TAB Lagoon 17 Lagoon 17

Data Set Model Type Advanced Toxicant

Solution Euler

Start Date 1/15/2014

End Date 7/15/2016

Max Time Step 1

Min Time Step 0.0001

Systems System Type SOLID 

System Name Tracer Solid

Particulate Transport Solids 1

Mass Balance checked

Density 1.000

Dispersion Bypass unchecked

Flow Bypass unchecked

Segments UPSTREAM

Segment Type Surface Water

Transport Mode Kinematic Wave

Segment Below None  

Initial Conditions Tracer Solid 0

Fraction Dissolved Tracer Solid 0

LAGOON

Segment Type Surface Water

Transport Mode Kinematic Wave

Segment Below None  

Initial Conditions Tracer Solid 0

Fraction Dissolved Tracer Solid 0

NorthNetLake

Segment Type Surface Water

Transport Mode Kinematic Wave

Segment Below None  

Initial Conditions Tracer Solid 0

Fraction Dissolved Tracer Solid 0

EastNetLake

Segment Type Surface Water

Transport Mode Kinematic Wave

Segment Below None  

Initial Conditions Tracer Solid 0

Fraction Dissolved Tracer Solid 0

CENTRALNETLAKE

Segment Type Surface Water

Transport Mode Ponded Weir

Segment Below None  

Initial Conditions Tracer Solid 0

Fraction Dissolved Tracer Solid 0
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WestNetLake

Segment Type Surface Water

Transport Mode Ponded Weir

Segment Below None  

Initial Conditions Tracer Solid 0

Fraction Dissolved Tracer Solid 0

DOWNSTREAM

Segment Type Surface Water

Transport Mode Kinematic Wave

Segment Below None  

Initial Conditions Tracer Solid 0

Fraction Dissolved Tracer Solid 0

External Data None selected

Parameters Solids None selected

System None

Scale Factor 1

All Segments 1

All Other Parameters None selected

Constants All Functions None selected

Time Functions All Functions None selected

Exchanges All Functions None selected

Flows Channel Geometry

UPSTREAM

Volume 621,600

Length 1,120

Width 185

Slope 0.0001

Min Depth 3.000

Roughness 0.050

Initial Depth 3.5

Depth Multiplier 3

Depth Exponent 0.45

Velocity Multiplier 1

Velocity Exponent 0

LAGOON

Volume 1,595,000

Length 580

Width 550

Slope 0.0001

Min Depth 5.000

Roughness 0.050

Initial Depth 5.5

Depth Multiplier 3

Depth Exponent 0.45

Velocity Multiplier 1

Velocity Exponent 0

NorthNetLake
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Volume 8,925,000

Length 2,550

Width 500

Slope 0.0001

Min Depth 7.000

Roughness 0.050

Initial Depth 7.5

Depth Multiplier 3

Depth Exponent 0.45

Velocity Multiplier 1

Velocity Exponent 0

EastNetLake

Volume 10,080,000

Length 840

Width 1,200

Slope 0.0001

Min Depth 10.000

Roughness 0.050

Initial Depth 10.5

Depth Multiplier 3

Depth Exponent 0.45

Velocity Multiplier 1

Velocity Exponent 0

CENTRALNETLAKE

Volume 16,282,500

Length 835

Bottom Elevation

Width 1,300

Slope

Min Depth 15.000

Roughness

Initial Depth 15.5

Initial Surface Elevation

Depth Multiplier 3

Depth Exponent 0.45

Velocity Multiplier 1

Velocity Exponent 0

Weir Height 5.0

WestNetLake

Volume 7,560,000

Length 1,350

Width 700

Slope

Min Depth 8.000

Roughness

Initial Depth 8.5

Depth Multiplier 3
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Depth Exponent 0.45

Velocity Multiplier 1

Velocity Exponent 0

Weir Height 5.0

DOWNSTREAM

Volume 606,000

Length 1,010

Width 200

Slope 0.0001

Min Depth 3.000

Roughness 0.050

Initial Depth 3.5

Depth Multiplier 3

Depth Exponent 0.45

Velocity Multiplier 1

Velocity Exponent 0

Surface Water

Flow Field

Conversion 1

Scale 1

Function North Flow

Interpolation Linear

Scale Factor 1

Bound Flow

Data Source None

Segment Pairs Boundary to  4 (EastNetLake)

Fraction 1

Start Date 1/15/2014

End Date 7/15/2016

Value See SW Flows 2014 to 2016

Function Lagoon

Interpolation Linear

Scale Factor 1

Bound Flow

Data Source None

Segment Pairs Boundary to  3 (Lagoon)

Fraction 1

Start Date 1/15/2014

End Date 7/15/2016

Value See SW Flows 2014 to 2016

Function Main Flow

Interpolation Linear

Scale Factor 1

Bound Flow

Data Source None

Segment Pairs Boundary to 2

2 to 3
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3 to 4

4 to 5

5 to 6

6 to 7

7 to Boundary

Fraction 1

Start Date 1/15/2014

End Date 7/15/2016

Value See SW Flows 2014 to 2016

All Others None selected

Boundaries UPSTREAM

Start Date 1/15/2014

End Date 7/15/2016

Value 0

Time Series Scale 1

Interpolation Linear

Lagoon

Start Date 1/15/2014

End Date 7/15/2016

Value 0

Time Series Scale 1

Interpolation Linear

DOWNSTREAM

Start Date 1/15/2014

End Date 7/15/2016

Value 0

Time Series Scale 1

Interpolation Linear

Loads Tracer Solid

Lagoon

Start Date 1/15/2014

End Date 7/15/2016

Value See E coli loads 2014 to 2016

Time Series Scale 1

Interpolation Linear

Boundary Scale Factor 1

Load Scale Factor 1

All Others None selected
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